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Abstract

WC is an interactive code for analyzing (or simulating)
multiparameter experiments. It enables the user to perform
complex manipulations of the data on an event-by-event basis,
generate output tapes, and display results (as tables or graphs)
in a variety of formats. Many powerful features can be invoked
interactively, such as definition of one- and two-dimensional
(free-form) gates, certain kinds of "pseudo-parameters",
spectrum definitons (gated or otherwise) and '"virtual" displays
(also gated). Still more complex operations can be done on an
event-by-event basis by means of a subroutine which can be

modified to the user's specifications and linked to the body of

the program. Operations can be made with ease upon the

accumulated spectra, including -xz fits of various functions to
the one-dimensional spectra, The spectra produced and the
fits can also be plotted.
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I.

Introduction

WC is an interactive code for analyzing mutiparameter experiments.

The code is installed now on the MODCOMP-CLASSIC computers and knows how

to handle CHAOS-1like event-by-event tapes. The code is written in such a

way that it is easy to operate, easy to modify and easy to move to another

computer.

2)

The program can be used for:

Filtering data: producing a new event-by-event CHAOS-like tape after
selection and modification of events from an existing tape or from

simulated data.

Analyzing data: The program provides subroutines and functions which
enable the user to apply complicated tests event-by-event, increment

one-dimensional and two-dimensional spectra, increment scalers, etc.

Many operations can be done on the final spectra. This "language"
enables the user to write an analyzing routine directly from a flow

chart without thinking about formats, plots, zeroing scalers, etc.



3) Simulation codes: The code can be used to créate simulated events and

. to analyze them és if they were the measured data.

A1l the above functions.are-carried out by the user via a single
subrbutinelﬁYFSR“ (Your Favorite Sub-Routine) thcﬁﬁcén be compiled by
itself and then linked to the rest of the code. There are proceaures for
handling YFSR, séving and.restoring the setup of .the experiment and the

spectrum buffer, etc.

The che is written in FORTRAN and is designed to run on minicomputers
as well as on big computers. It is segmented so all parts can be
overlaid. The overlay structure does not significantly affect the
flexibility of the program. Changing the space devoted to spectra is a

trivial task.

II. The Overlay Structure

The overlay structure is shown in Figure 1.'

WC controls the flow between the overlays. Whenever thé uSer switches
from one overlay to the other the computer promﬁts with the.méssageé
**%1GOTO, IPASS*** n m, o
followed by the prompt of the overlay. (n and m provide information about
the status of the progfam. Thevexplanation of~this cbde Wi11}pe given in

Sect.(IV.2.A1)).
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SETEXP-Defines the “Hardware".tools needed for running the program,
e.g. assign magnetic tape drivers, advance or skip backward a file,
write EOF, etc. It also asks for information about the data format on
the input and output tapes and if the setup of the experiment already

exists.

The information accumulated in SETEXP is not saved for future use and

should be re-entered each time WC is executed.

INITS -:Defines the "Software" tools, i.e. constants, one-dimensional
gates (conditions), two-dimensional rectangular gates (window
conditions), two-dimensional complex gates (gates), linearization of
curves in two-dimensional space, pseudoparameters, spectrum
definitions, etc. (Remark: gatés and linearizations can be defined

in VIRD as well).

The information accumulated in INITS (except for "simple tests") is
saved for future use and can be restored the next time WC is
executed. We refer to these data as the "setup file" of the

experiment. (See examples of setup files in Appendix 2).

ANLDAT - Analyzes the event-by-event data. The overlay loads the
event buffer from the input record and transmits it to the
user-supplied subroutine YFSR. . It increments scalers, looks for

interrupts, and plots points on virtual displays.
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Besides calling YFSR (at the beginning of the program, for every

“event, and at the end of the program) ANLDAT allows the user to switch

to VIRD. - In the VIRD overlay one can set two-dimensional virtual

'disﬁ]ays ("life displays") and define on them two-dimensional

free-form gates and linearizations, read positions on the 2-D space

using the cross-hair thumb wheels, etc.

DISP - Plots spectra‘(in ovef]éy DSP1) and oberates.on the spectrum
buffer (in overlay SPCOPR).' The user can display one-dimensional
spectra and projections of two-dimensional spectra, set windows and
integrate or average over windows. It provides operations on spectra |
such as the square root and square of spectra, normalization,

additfon, multiplication, and division of two spectra, smoothing,
fitting to various common functions (or to a user-supplied function:

with up to 10 parameters) etc.

PRTSPC -~ Prints and plots spectra on a line printer (Versatec). The

format of'the output is defined in INITS.
In section IV a detailed description of all the»over1§ys is given,

General Remarks and the Normal Operation of the Code

¥

The normal flow of WC is shown in Figure 2.
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Before using WC on the MODCOMP, make sure that a binary library UL}
and a TASK/OVERLAY library have been assigned to you. The first library
is needed for saving the binary version of WC. If the user can not have a
binary library on the disk, one can assign Bl to a magnetic tape which
holds this library. The second library is needed in order to save the

executable module on the disk for future execution of WC.
1. The COMPWC procedure

In order to create the binary library of WC on UL$ follow the

instructions below:
a. Mount the WC removable disk (or magnetic tape)

b. Type $ASS USL RSL (ASS USL MTn)

$COMPWC

These commands erase your UL$, compile WC and put the updated binary

file on your ULg.

- 2. The LOADWC procedure

Type § LOADWC
This command creates a task catalogued under the name WC on your

load-module library (FIL TM in TOC)
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The ANALY procedure.

Now the user can compile, link and load his own subroutine. The user
must have on his USL (user library) a file which contains at least the
"YFSR; Xphr-E@vorite=§pbgputine. The ﬁser can éttribute any name to
his own program, which resides on his USL. This name is also
automatically attributed to the catalogued load-module on the
TASK/OVERLAY library by the procedure $ANALY.. dn fhe-wc.disk (and
tape)'a default program exists under the name WCOO. In order to copy

it to the user's USL type :

$EXE SED
'ASS SI RSL- (or ASS SI MTn)
POS WCOO o

CAT WC00

ASS SI SI

EXI

To modify the program (if the user wishs to do so)

$EXE SED
POS WCOO
RAN

:Enter your changes o
CAT NAME (catalogue it in USL under the -name NAME)

EXI ~ (return to the file manager)
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In order to maintain the'normal flow of the procedure it is
recommended (but not required) to have a setup file on the USL. A default

setup file exists on the WC removable disk and magnetic tape under the

name SETUP.
Execute the ANALY procedure by typing $ANALY NAME, NAME2, NAME3

The procedure performs the following steps:
a. It compiles the file NAME which exists on USL and links it
with WC. If NAME is missing WCOO is taken.
b. It invokes TOC (The Task/Overlay cataloguer) and catalogues
the executable load module under the name NAME. |
c. The procedure WC is executed. (The $ANALY procedure includes

the command 3WC NAME2, NAME3.)

If the load module NAME already exists, the user can go directly to

the WC procedure.
4, The WC procedure

The following steps are done:

a. The setup file NAME2 is restored, i.e. it is copied from the USL
to the scratch file SCO.. This is done because the MODCOMP can
read/write just from/to scratch files. If NAME2 is missing SETUP is

taken.
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b. If an old spectrum buffer exists on the USL (a file which contains

spectra accummulated in a previous run of WC) under-the name NAME3 it_

can be restored as well. The spectrum buffer is>¢bbied_to SC2. If §
NAME3 is missing'no spectrum buffer is restored.- (a.fand b. are
performed by the procedure RESTFI). | '
c. The default assignments of I/0 devices d?é set 55 follows:
10 logical unit number : . Device name
1 . TINPUT ~ TY = The'user's terminal
oUTPUT TY - The user's terminal
3 " INPUT/OUTPUT - NST - TEKTRONIX 401
4 OUTPUT - PLA/NST - TEKTRONIX 4014
5 OUTPUT . VP - Versatec |
6 ~ Input setup file SCO
7 Outpdt setup file SC1
8 - “Input spectrum buffer - SC2
9. OQutput spectrum buffer - SC2
MTW I MT2
MTW - MT3
DSP ' PLT/DSQ
d. The WC task (which was previously created by the~b;6cedure LOADWC) y

is executed by:

SEXE WC ™™
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The program can run on a graphics terminal such as the TEKTRONIX 4014
(with 4096x4096 channel resolution) on VT100 with SELANAR 200 PLUS
Tektronix emulator, or on a standard terminal or on two terminals
simultaneously. The benefit of.running on two terminals is that
conversation with the program does not 6verwrite the display of the
spectra on the graphics terminal. The default assignments are for
the two-terminal operation. To change this, execute WC (by BANALY or

WC), and when the message SETEXP >> appears type

a. tc (Press CONTROL and C simultaneously)
> (This is the file manager reponse)
b. ASS 1 ASn, 2 ASn, 3 ASn
>
c. R (Resume WC execution)
d. <CR> (Enter carriage return)

The prompt SETEXP>> will appear on terminal ASn. (The number n is the
BATCH number of the standard terminal. The hard-copy SILENT 700 is
TY0 the Tektronix is NST. If running VT100, assign DSP to ASn). -

In order to return to the two terminal mode at any stage of the
program, assign devices 1,2,3 back to their defaults.

ASS 1 TY, 2 TY, 3 TY
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When the program has finiéhed, the procedures dutomaticaily enter the

$J0B command, which changes all assignments to the MODCOMP default

P

ones.

wr

6. As can be seen from the flow chart in Figure 2, the program
normally flows from SETEXP fhrbugh INITS, ANLDAT (YFSR or VIRD) and
optionally to DISP (DSP1 or ‘SPCOPR) or PRTSPC, and back to SETEXP.

The ST command (STOP) in SETEXP generates a call to PRTSPC (where
spectra are printed oﬁ the line printer), then a call to INITS (where
the current setup and spectrum buffer are dumped on §cratch files) and

finally it terminates WC.

The User cén switch between overlays at any stage and modify the

normal flow of WC.

Example 1 demonstrates a typical conversation with the progam. In
this'exémp]e we analyze four runs from a tape on physica] device

MT2. The data format is CAMAC with no zero-skip. The setup file
contains all needed information.. Thg reader can see that <CR> is
entered as a response to most of the questions. This is an important
feature! To every question with a list of possible answers the first
answer given is the default 6ne (unless "another option is explicitly
declared as the default). (The underlined commands are the ones

entered by the user).
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7. Every overlay has its own prompt, as can be seen in Example 1, so

the user knows at all times to whom he or she is talking.

8. A short summary of the status of the analysis is given whenever
the user leaves ANLDAT. A full summary is given on the line printer

(Versatec) when the command ST (STOP) is entered in SETEXP.

9. When the run is terminated by ST, the new setup file is saved on

I07 (which is assigned by WC to the scratch file SCl). The spectrum

buffer is saved on I09 (assigned to SC2) which is the same scratch

file from which the previous spectrum buffer was restored (See

I11.4). If the user wants to save those files, he or she should type.
a. J$SAVEFI NEWSET ~  (or $SAVEFI NEWSET, SC1)

b. JSAVEFI NEWSPC, SC2

9a. will save the new setub on your USL- under the name NEWSET.

9b. will save the new spectrum buffer on the user's USL under the

name NEWSPC.

10. For a detailed.description of the overlays see Section IV. A
list of procedures used in conjunction with WC and detailed

~descriptions of their parameters (and of other useful procedures) are

given in Appendix 4.
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1v. Overlay Descriptions

>

In this section detailed descriptions of all BVerlays are given. All

&

over]ays'and most of ‘the commands have the HELP option. The recommended
way tbibecome‘acquainted with the program is to run it, try to find your
way using HELP, and test all options. In this section c]arificatibh and

useful suggestions for each command are given.

- 1. SETEXP

The prompt messaée of fhis overlay ié SETEXP>>. The user first enters
SETEXP automatically while running WC..Thenfhé'canhswitch from 1NITS,
ANLDAT or DISP to SETEXP with the command SETEXP entered in the above
overlays." |

In SETEXP the "hardware tools" for the analysis are preﬁaféd._‘The
normal fiow of a program starts with assigment of devices (AS),
positioning of the tapes (AF,AR), then SE (set ). The overlay is used
also for the normal tefmination of ‘WC by the cpmmand,stop.

The list of commands is inen in Example‘2; All cbmmahds are
two-letter commands. (The user can print more 1ettersﬂif_hébwishes,'for
example, HELP instead of HE.) '

The maghetic-tape handling commands (for INPUT andwOUTPUT)vAS, AF, AR, v
ET, WE are explained by the HELP command. Comments are given here just on
the AS (ASSIGN) command. The procedure $WC automatically asigns MT2 for

the input tape and no unit is assigned for the output tape. So if one
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uses this unit as described, the AS command is not needed. If the user
wénts to change only one of these assigments, he can hit <CR> when he is
asked about the other one. A negative unit number means that the unit is
not.needed. Notice that if one does not need a Mag-Tape he does not have
to enter a negative number in AS, because the program knows it according

to the information given in the SE command.

A. Command Descriptions.

1): AN - Switches to ANLDAT, without changing the previous status of

the program, given by IPASS (See. explanations in IV.2.A.1).
2) SE - (SET) - In this command the user specifies the exact way he
wants to handle the data. This command must be executed at least once

in the program. Follow Example 1 or 2 with the comments below:

a. Graphic terminal: The default is Tektronix. Enter No if you do

not have the TEKTRONIX 4014 (or the VT100 + SELANAR 200P). T,V or

<CR> (carriage return) enables the graphic device.

b. Debug options: Option 1 prints on the terminal one out of every

75 events as it is read from the input tape and as it is written on
the output tape (if there is an output tape).  The number 75 an be

changed in YFSR (change NDBMAX).
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Option 2 prints event-by-event

~ Option 0 (the default) prints nothing .

o

e. Input from device 6: ‘ o S _' E v
The default is Yes. Device 6 is assigned by 3uC to be the scratch
- file SCO. Furthermore , the procedyre_$wcv§opies“the user (or the

default) setup file from USL to SCO. If the answer is Yes, overlay'

INITS will read the setup from this device. The answer No is needed

only if WC was started by typing $EX£ WC, TM and not by BANALY or 3WC

procedures, (see III.3). The reason is that the last two procedures

execute the procedure $RESTFI NAME which restores the setup file

(either the default or the user's fi]e). Note that if the default

setup is restored, it has no practieal'importance since INITS |

generates the same setup anyhow.

d. CAMAC Format: Type Yes or <CR> if the data were written atvthe

88" or HILAC MODCOMP usinngHAOS with CAMAC, Enter No if:the
multiplexer has been used. (The multiplexer,modifjes the four most

significant bits and the program trims them).

[t

e. Zero-skip: The default is No; usually, no hardware zero-skip is

done, that is, there is a fixed-length event buffer, - v

f. Generate QUTPUT tape: The default is No. If the answer is Yes the

question e. is asked again about zerofskipping on the output tape;
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The format (CAMAC/MULTIPLEXER) is the same as for the input tape.

g. Modify HEADER: The default is No. If an output tape is produced

the user can modify the header on the output tape or copy the one
which is on the input tape. If the default answer is entered the
header on the output tape is set to be the same as on the input tape.

(No example is given.).

h. EOF after each run: The default is Yes. If an output tape is

produced the program can create a run on the output tape for each run
on the input tape (Yes), or combine all the runs (declared in i) into

a single run on the output tape (No)

i. Number of runs: Enter the number of runs on the input tape to be

analyzed using the above conditons. If it is a negative number, no
input tape is assumed to exist. This option can be used for
simulation codes. An additional important usage of this option is
when the user wants to manipulate a spectrum buffer which was created
before, using DISP without performing any event-by-event calculations
in ANLDAT. If <CR> is entered the program remains in SETEXP overlay.

Otherwise WC transfers control to the INITS overlay.

3) SO - (SORT) - After NRUNS have been analyzed according to the SE
command, the user can reposition (or replace) the tapes and continue

analyzing event-by-event, with the same conditions set in the previous
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SEwtommand; Note that the scalers, the test counters, and_spectra are
" not erased. The new runs are added to the previous one(s). If <CR>
is entered the program remains in SETEXP overlay. Otherwise WC

transfers control to the'INITS overlay.

4) ST-(STOP) - Generates'a'sequence of operations which is ended by
terminating WC. It switches to INITS and in INITS the setup file is
saved on the scratch file assigned to I/0 unit 7L(thé:defau1t set in
BWC is SC1). It séves the spectrum buffer on I/0 unit 9 (the default
is SC2). Then the program switches to PRTSPC, where spectra are
printed and/or p]ottéd. FinaT]y WC is terminated and the $WC
preocedure is'ended with a $J0B command which sets all the assigments

to the default ones. (See example 3).

INITS:

The prompt in this overlay is ENTER INIT COMMAND. For.help enter
HELP>>> : o ]

iThe user enters INITS from SETEXP as a result of the SE or SO
commands, or by typing IN, and enters from ANLDAT and DISP by typing

INIT.

-
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In INITS the “"software tools" for the analysis are prepared. Spectra,
gates, éonstants, etc. are defined interactively or read from an input
file ("setup file") on I/0 unit 6. (The input setup file is read
whenever the program enter INITS with the status code IPASS=1. See
remarks in SWOV command below). It enables the zeroing of the
spectrum buffer}or the restoratioh of a previous spectrum buffer from
I/0 unit 8.

The routine provides the user with the possibility of defining,
without recompiling YFSR, a “"simple test" which is a complex gate that
can be applied on the data event-by-event.

In this overlay the sophisticated user can modify the status of the
program as he pleases, by using the SWOV (switch overlay) command.
Most of the "software tools" of INITS are saved at the terminaton of
WC on I/0 unit 7 (asigned to scratch file SC1 by 3WC) for future use.
We refer to this file as the setup file.

A list of the commands in INITS is given in Example 4. All commands

are four-letter commands.

Command description ,

1) SWOV - (Example 5) SWOV switches between overlays and modifies
the WC program status (IPASS). The user can change two parameters,
IGOTO and IPASS. IGOTO is a number that determines the destination
overlay; the codes are given in Example 5. IPASS tells what the

status of the program is with respect to the tasks given to it (in SE
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or SO commands in SETEXP). Example 5 gives thedcodes"forﬁlPASS and"
the overlays in which they'areaset in the normafrflow of the program.n |
I1GOTO and.IPASS are printed on the terminal whenever therprogram' |

switches from one overlay to another.

Most important note'l It is necessary to enter the over]ays INITS and

ANLDAT, at least once with IPASS 1. Th1s is most easily done by
means of the SE command in SETEXP followed by the ANLD command in

INITS.

2) PARM -_(Example 6) The program is des1gned to hand]e experlments
w1th up to 100 parameters per event (e1ther measured or ca]cu]ated in
WC). The number of parameters can be eas1]y changed (see VI. 2) This

command is used to assign mnemomics and the number of channe]s for

each parameter

a. - MODIFY I/0 number of PARAMETERS - The maximum number of parameters

on the input tape (IPARI) and_the makimum number of parameters.on the-
output tape (IPARO) can be modified. IPARI and IPARO appear in common
EVNCOM. These numbers are the exact number of I/O parameters for a

| ftxed event buffer (when the zero- sk1p opt10n is not used) “ They are
read from the run header by SE or SO (1n SETEXP) and can be modified =
here The importance of this funct1on is in so]v1ng a spec1a] problem

of CHAOS in which the number of parameters wr1tten in the header is
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different from the actual number of parameters, if the latter is

higher than 32 parameters. Note that these numbers are not saved on

the setup file.

b. ENTER the number of PARAMETERS - This number is the total number

of parameters either measured or created by the user in WC.

C. CHAN - Data are read from and written to the input and output
tapes in INTEGER*2. Sometimes it is useful to use the number of
channels per parameter for a fast check for overflows, etc. The
program does not use this information but it is available to the user
in YFSR through the common PARCOM, in the buffer LPARM (100). The
setting of the default number of channels and the modifying of
individual parameters is possible under the command PARM with

subcommand CHAN.

d. MEMO - MEMO assigns four-letter mnemonics (labels) to each

- parameter. These labels appear on any plot or printout when the

parameters are addressed.
e. END - END exits the PARM command.

3) FORM - FORM defines a variable event buffer format for input and
output according to a TAG WORD. This is the way it is done in the

LYNEN system (operating at the Max-Planck Institute fur Kernphysik -
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Heidelberg and the GSI in W. Germany). The subroutines GETEVT and

PUTEVT must be modified in order to use this variable format mode.

The variable format information is saved in the commons VARCOl and

VARCO2.

4) CNST - CNST adds, changes or lists constants.(See Exémple 7).
These constants are transferred to YFSR by the common CNSCOM. Up to

i 100Lconsfénts can be defihed.

5) COND - Conditions (or one-dimehsioﬁal gates). can be added,
changed, deleted or listed. Each condition:is defined by a
lower—i%mit (XL) an upeer-]imit (XU) and a default parameter number
(NP). | These’conditions are transferred to the function iCOND(NPX,NC)
by the common CONCOM (see descr1pt1on of ICOND in (IV. 3 B.9)). The

funct1on checks if - parameter NPX is w1th1n the closed 1nterval [xL, XU].

6) PSPR - PSPR defines PSEUDO—PARAMETERS..(See,éxamp]e 8). When
starting the analySis of an experiment, it is recommended to ese the
default YFSR for setting al]lthe'ea]ibrations, instead of changing and
recompiling YFSR again and again.  For this reason, the default YFSR
\was wrifeen in such a way that the user cah dd cereain,eperations on
the data without modifying YFSR. One of the operations is to modify
the‘ihput parameters or to create new parameters from the input ones.
We refer to these modified or new parameters as pseudo- parameters.

Four types of pseudo-parameters exist (See Example 8). (The user can
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add his or her own types very easily by adding them to subroutines
PSPRS and PSPR1 in WC). Cl1 and C2 are constants. E, CHANNEL, M,T,aE
etc. stand for parameters. Up to 100 pseudo-parameters can be
defined, but the total number of measured and pseudo-parameters is
limited to one hundred as well. The Tlist given in Example 8 should be

decoded in the following way:

a. 1st line: Pseudo-parameter 1 of type 1 (energy calibration). A
new parameter 22 is defined which is the input parameter 3 after

normalizaion: EVENT(22)=1.*(EVENT(3)+2048.)

b. 2nd line: Here we make use of pseudo-parameter 1 to define

pseudo-parameter 2 (2 in the lst column) of type 4 (adding

parameters). The parameter number of the pseudo-parameter is 22, i.e.

we are modifying an already-existing parameter. The result is :

EVENT(22) = EVENT(22)- EVENT(4). The effect of both lines together is:
EVENT(22) = EVENT(3) ~ EVENT(4)+2048.

(This is the x-position calculated from the time signals from both

sides of a position-sensitive, parallel-plate detector.

A1l the information from PSPR passes to the subroutine PSPR1 by the

common PSPCOM.

7. 1DSP - 1DSP defines one-dimensional spectra (See Example 9.) A

one-dimensional spectrum is defined on parameter n (NP). The lower
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(XL) and upper (XU) limits and bin size (XBIN) must beigiven. The
spectrum includes events in the half-open interval [XL,XU+XBIN) and

the number of bins is: (XU-XL+XBIN)/XBIN. ..

The spectrum can be defined as INTEGER*2 (type 1) or REAL*4 (type 2).
Use REAL*4 under either of twovconditions: a. More than 215 events

are expected in certain bins. b. The spectrum is to be incremented
‘by a fractional value. . If an INTEGER*2 spectrum is incremented by a

fractonal value, the value will be rounded to the closest integer

value,

The spectrum can be gated by a test (See IV.2A.13 and 1.V.3.B.3).
Enter the test number of the test by which you want to gate the
spectrum. The default value is test number O (zero) i.e. the spectrum

is not gated by any test;

The OUPUT'CONTROL option affécts the output. of the PRTSPC overlay
which prints resu1t§ on the,]ineprinterf. The -codes are given in
-Example 9. The maximum resolution for a one-dimensional spectrum on
.the ]ine printer is 100 bins. if the number of bins(is greater,than
. 100, the full range is divided into 100 channels and théibrogram

‘(subroutine PLOT1D) averages over all bins within the same channel.

A default spectrum definition exists as follows: On parametervNP=1

XL=0, - XU=LPARM(1) (i.e. the number of channels for parameter 1 as



P

-23-

determined in the INITS subcommand PARM (IV.2.A.2)), and XBIN is set
so that there are 62 bins in the spectrum. The spectrum is defined as
INTEGER*2 (type 1) the test number is O and the output control is
-1,i.e. there is no output on the lihe-printer. Whenever one spectrum
has been defined, the defaults for the next spectrum are the values of
the previous one.

Note that whenever the user wants a default value to be entered
between new values he or she has to enter a comma (,) instead of the
value. if all values, or all those above a certain one should be the
same as the default, it is enough to enter <CR> after the last new

value.

After a spectrum is defined the command asks for a text (up to 40

letters) attributed to the spectrum. No default text is set.

If the user changes the spectrum definition, the change itself does
not re-allocate all the other spectra in the spectrum buffer. So, if
the modified spectrum has more bins than the old one, it can happen
that this spectrum will overwrite other spectra. The way to rearrange
the spectrum buffer is to zero it. After changing a spectrum, it is
recommended to type ZALL in INITS. If ZALL is not typed, the program
may complain that spectra defined exceed the available space. If this

annoys you, type ZALL. If it persists, check the spectrum definitions.

Up to 100 one-dimensional spectra can be defined. The spectrum

definitions are saved in the common D1SCOM.
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8) 20SP - 2DSP defines two-dimensional speCtra; .(See Ekample 10).
A]] of the descr1pt1on of the 1DSP command 1s app11cable here except
: for the fo]10w1ng - .
a. Here YL, YU and YBIN should also be entered.

b. The maximum resolution, if plotted on the Tiheprfhter, is 120X120
channe]s |

; c. The default spectrum def1n1t1on , in case no spectra are def1ned
is meaningless. The default type is 1 (INTEGER*Z) and the defau]t
output contro] code is 0 (i.e. Just the total area is pr1nted)

d.: If changes are made the f1na] remark in lDSP shou]d be remembered

”V(1.e spectra should be zeroed if they have been re-def1ned )
Up to 100'tWo-dimenSipna1_spectra can be defined. _The spectrum.

definitions are saved in the cdmmon D2SCOM.

9) WCND'; wCND.sets window conditions (See Example 11 ) WCND defines
rectangular w1ndows on a two- d1mens1ona1 space. The w1ndow tsd

_ determlned by lower (XL), upper (XU) 11m1ts in the x—coordlnate and in
the y-coord1nate (YL YU) It covers B

o | DXL UYL, YUD.

- The window condition can be used to define a window for_aIVirtua]
display (see IV.3A.1), or as a rectanglular gate,kappfied bj the%
function IGAT2, see 1V.38.10). No default parameters are set. The
effect is similar to the multiplication of two one-dimensional

conditions.



25~

The other purpose of WCND is as an aid in plotting two-dimensional
virtual displays in VIRD. The effect of applying WCND to ény
two-parameter space is to assign the maximum available space on the
screen to the limits defined by the WCND (in the parameter units, and

not the screen units.)

Up to 10 window conditions can be defined. The window conditions are

saved in the common WCNCOM.

10) GAT2 - GAT2 defines two-dimensional "free-form" gates. (See
Example 11) Up to 50 gates can be set. Each gate is defined by up to

20 pairs of points XL,

i XUi on the x-coordinate for different

y-coordinates y.. The y;'s should have increasing values, i.e.,

Yi+¢1>Yis and for each i, XU;>XL; should be true.

_ The_user can enter default parameters for x and y coordinates and
default window conditions. The default window condition is irrelevant
since the absolute coordinates of the gate are used and not those with

~respect to the window cbndition. This number is just to remind the

user which window condition (if any) he used when he set the gate.

Enter just ONE set of y, XL;, XU; for each line.
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Notice that it is much more common to define the gates in VIRD

is not usually used.

" The information on two-dimensional gates is saved in the common blocks

GT2COM, GBOCO1l, and GBCOM2.
LINR = LINR{sents-upi]inearizatiohs.

On a two-dimensional éﬁace of parameter XOLD veksus parameter Y two

zig;zag:]ines can be défined. anch of them is détermfned by 25 points

‘equally spacéd in %he Y—d%réction,‘inc1Uding the 10Wer.(YL) and the

upper (YU) iimits.

The two zig-zag lines are mapped to two straight Tines in the space of

a new parameter XNEW versus the same y—parameter Y. Events:in XOLD,Y

space are ‘linearly interpolated according to thése']ines'whi]e-they

" are transformed to the XNEW, Y space, i.e. the ratio of the distances

lines is the sare as the ratio for the (x,y):in'XNEw,Y'space from the

in X-COOR (for a point (x,y) in XOLD,Y space) from the two zig-iég

two Stréight lines (XNEW is the linearized value of X)ﬁ ‘The equations

“of the two lines in the new space are X=XNEW1,and X=XNEW2, where XNEW1 o

and XNEW2 are constants; The user ente;s 26 numbers for each lihé;
the first 25 are the x-coordinates in the X-OLD parameter, and the

26th is XNEW1(XNEW2). Enter a single x-value in each line.
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As with GAT2 command, it is much more natural to define linearizations

on the virtual display in VIRD.

Up to 16 Tinearizations can be set. The information about LINR is

saved in the common LINCOM.
12) TSTX- TSTX attributes text to tests. (See Example 12.)

In the event-by-event user-supplied subroutine YFSR it is possible to
define tests. (See (IV.3.B11)). A test can be any combination of
one-dimensional conditions and/or two-dimensional conditions and gates
etc. and can be applied to each évent. These tests have counters inv
the program and whenever an event passes a certain test its counter is
increased by one. Then the test flags are reset before analyzing the
next event. The number of events which pass each test is printed on
the terminal and on the lineprinter whenever the analysis is
terminated. Using this command, the user can declare how many tests
are defined in YFSR and give a text to any of the tests of up to 40
letters. If the first four letters in a test-text are blank the
counter result for this test is not printed but the test still
functions as a good logical test in YFSR, i.e., its flag is cleared

and the counter is incremented (just not printed).
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Up to 100 tests can be defined. The TSTX information is saved ‘in the

common TSTCOM.
13) SSTS - SSTS sets “"simple" test. (See Example 12) .

Since the setting of tests in YFSR requires}modification and
recompilation of YFSR, WC provides an additional way to define up to
four simp]evtests which can be app]jeq event-by-event whi]e_using the
default YFSR. The building blocks (elements) of each simple test are
one-dimensional conditions, two-dimensional free-form gates and

already defined tests.

A simple test is a combination of one or two groups of-elqments,A Each
- group cdngists of up to five elements, among‘whjch-js allogical OR or
AND operation. ‘Then‘a logical AND or OR operation is performed on the
two groups. The logical operation NOT can be app]ied»to the final
result. The user is asked for.a test number (from 1 to.100) under
which the simple test is to be saved. - This completes_ﬁhe definition
of this “"simple" test which is performed by the function ISTEST in

(The ISTEST function performs the calculation of all

YFSR (IV.3.B.3).
.fhe simple tests defined - i.e. it sets the ITEST (n)‘Rﬁ 1or 0, if
fhéltest is fulfilled or_ﬁgt,rrespeﬁtjvely: \The.resulf of the
I'%Qn&tion ISTEST itself isvthe multiplication of all ITEST (n)'s of the

simple tests (an AND between all the simple tests).:
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If the number of elements in group two is zero (or <CR>) the test

consists of the single group.
The program asks for the dimension of element n.

0 - means a TEST
1 - one-dimensional condition (See COND)

2 - two-dimensional free-form gate (See GAT2)

According to the user response the program asks for a test number,
condition or gate number. If the element is a one-dimensional
condition, the program asks for the parameter number on which the
condition is to be applied. If the parameter number is set to zero,

the parameter number is taken to be the default (as declared by COND).

If the dimension is two, the gate is applied on the default x and y

parameters as defined by GAT2 (or by the VIRD subcommand GATE).

After the simple test is defined, a summary is printed on the
terminal. Each element is marked by three numbers in brackets. The
first is the dimension and the second is the TEST, COND or GAT2

number. In the case of a one-dimensional condition, the third number

is the parameter number.
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The simple tests are saved on the setup file. The information about
SSTS is transferred to ISTEST in the common blocks STSCOM1, STSCOM2,

STSCOM3 and STSCOM4.

14)  ZALL-ZALL zeros all the spectra and reallocates the addresses of

the spectra in the buffer. (See IV.2.A.7).
15) ZSPC - ZSPC zeros a selected group of spectra (or a single one).
16) REST - REST restores a spectrum buffer from I/0 unit 8 (the

default set by $WC is the scratch file SC2). A previous sbectrum

buffervéan,bencopied to I/0 8 by the procedures $RESTFI or by 3WC.

Notice .that the spectrum buffer i$ not restored -unless this command is

executed.

17) §y§g - SVSP saves the spectrum buffer on I/0 unit 9. The user
can save severa]'spectruﬁ files if ‘he changes the assignment of L[/0 9
each time. This command is automatically executed at the termination
of WC.

18) SVSE - SVSE saves the setup information accumu]atéd in INITS on
I/0 unit 7 (assigned to scratch file SC1 by $WC). -This command is

automatically executed at the termination of WC.

19) DISP - DISP switches to the DISP overlay.
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20) SETE - SETE switches to the SETEXP overlay.

21) ANLD - ANLD switches to the ANLDAT overlay (the normal pattern of

execution).

22) PRTS - PRTS switches to the PRTSPC overlay and enables the user
to print selected spectra bin-by-bin no matter what the pre-set print

controls in the spectrum definitions are.

23) VIRS - Define and change the frames of up to two setups of
virtual displays. (See VIRD IV.3.A). ‘Each setup can hold up to
twelve frames of virtual displays. Each virtual display can be gated
by a test (See IV.3.B.3). The program asks for the i and y parameter
numbers for each frame, then for a window-condition number
(IV.2.A.3). If the latter is greater then zero, the boundaries of the
frame are determined by the WCND. If set equal to zero, the range is
[0,4096)x[0,4096). If it is -1 (the default) the user is asked for
the boundaries [XL,XU) and [YL,YU). The last question for each frame
is the gating-test number. The default is 0 i.e. the virtual display

is ungated.



-32-

ANLDAT

The prompt message of this overlay is ANLDAT>>>. The user enters
ANLDAT from any overlay by typing the ANLD command and from VIRD by
typing the CONT command (if continued accumulation of virtual displays

is desired).

This overlay handles the event-by-event analysis of the data. It
loads the user's favorite subroutine from the load-library (FIL TM in
TOC) into the program. It then fills the event-buffer with an event
and transfers control to YFSR. When it returns from YFSR it
increments the test counters and resets the test flags. If an output
‘tape is assigned and the event is accepted and loaded into the
output-event-buffer (in YFSR) this buffer is dumped to the output
tape. If any virtual disb]ays are set, it adds the event to the

display.

Interrupts in ANLDAT eﬁab]e the user (if -he or she"haS'a_grabhics
termina])vto switch to VIRD and set virtuai two—dimén§iona] displays.
The list of commands is given in Exanple 13. The user gets'the
ANLDAT>>> prompt by pressing the letter A on the keybégrd of the
terminal on which he logged on. This interrupt is checked every 50

events (50 calls to YFSR). The list of four-letter commands is given

below:

+
-
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a. DISP - Go to the DISP overlay.
b. VIRD - Go to the VIRD sub-overlay and set virtual displays.
c. SETE - Go tothe SETEXP overlay.

d. INIT - Go to the INITS overlay.

e. CONT - Resume the event-by-event analysis.

VIRD

The prompt message of this overlay is VIRD>. The user enters VIRD
from ANLDAT with the command VIRD, or by interrupting the
event-by-event calculations by typing the letter V on the keyboard.

It is impossible to enter VIRD unless the user has a graphics terminal.

This overlay enables the user to set up to two virtual two-dimensional
displays at a time. While accumulating data in ANLDAT, it is possible
to return to VIRD and set two-dimensional free-form gates and
linearizations (see GAT2 and LINR in INITS (IV.2.A.10,11) using the
cross-hair thumbwheels. The screen cursor is also used to retrieve

the coordinates of points on the virtual displays.

VIRD has four-letter commands. (See Example 14.)
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1) SETV - SETV sets virtual displays (See example 15.) The user is
asked for virtual-display setup number. If one or two is entered,the
apbliéab]e setup is displayed and accummulated. If iérd (or <CR>, the
“program performs the subcommand VIRS of INIT (See IV.2.A.23) where the
“frames of the virtual diSplays are définéd. Then'thevuéér‘returns to
the VIRD prompt. The result of this command is Fhe plotting of the

frame at the display shown in Fig. 3.

2) REFR - REFR clears the screen and plots the frame again. ANLDAT

continues,‘qnd the accumulation of the virtual display resumes.

3) CURS - CURS allows the user to use the screen cursor to retrieve
the pOSitioh-of'points on the screen. Use the cross-hair thumbﬁheels
to position the cursor on the desired point. Then press any letter
key'on'the keyboard. The point will become brighter on the screen and
“the coordinates will be printed on I/0 device 3 (which is the

“conversation" terminal).””

If the coordinates of many points are required, enter a blank instead
of a letter. The result is that the cursor appears again ready for
the next point. (See Example 15.) Pressing a non-blank key

terminates the cursor function.

4) :GATE - GATE defines a new two-dimensional free-form gate. (See
" GAT2 in INITS (IV.2.A.10)), and can modify, delete or replot existing

gates.
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The response A enables the cursor so that the user can enter the gate
limits by positioning the cursor and pressing a key on the keyboard.
In Figure 5 a gate is shown (on the right). This gate is defined by
three sets of points (three different y-coordinates). Start defining
a gate with the Towest y-coordinate and continue with higher
y-coordinates. The order of the points (XL and XU) for the same y is
irrelevant; if the y-coordinate of the first x,y point is defined,
then a repostion of the y-cursor does not matter, and for the second
point just the second x-coordinate is retrieved. The program checks

which x is the lower one and which is the upper one.

The user may define a gate with up to twenty sets of points, but you
must use at least two sets. Whenever the user wishes to terminate the
entering of gates, any letter key should be pressed while entering the
last point. If a blank is entered, the program waits for the user to
enter one more set (i.e. two more points) for an additional

y-coordinate,

The response D to the GATE command deletes the last n defined

two-dimensional gates. The program asks for n.

The reponse P to the GATE command plots existing gates on the screen.
(See Example 15). The user can replot already existing gates by

entering the gate number and the plot number. (If one display is set,
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as in Figure 3, enter 1 or 0 for the plot number. If two plots exist,
the one on the left is number 1 and the one on the right is number
2). In Figure 6 the gate number is marked at the corner points of the ’
-gafe. All the gates can be plotted at once by Entering“zefb as the v
gate number. 'If,'fOrithe plot number, the user enters zero, the plot

number iS'bﬁcked up by the progrém accokdfng to the way tﬁe gates have

~ been defined. Notice that: a. The user can either plot gates’

' one—by-ohé or all of the gates. b. The position df~theAgate on ‘the

screen i.e. the plot number, is defined only if the gates were ‘set in

the currentiexecution of WC, since the'piot nhﬁbers are not saved on

the setup file. 1In Figure 7 the last option is demonstrated.-

5) * WGAT, 'LGAT - These commands print on the lineprinter the
coordinates of the last (WGAT) or all (LGAT) two-dimensional free—form

gates.

6) LINR - LINR sets, modifies or deletes linearizations. (See -

Example 15 and the LINR command in INITS. (IV,3.H.11)).

On the_]eft side of Figure 5 the setfing of a linearization is
demonstrated. The response A (or M) to the command enables the

cursors, but just the x—cursor is read by the program. _ v

Position the x'(Vertical) cursor to the lowest frame line on the

proper x for the firstlpOint of line number ohe and press any key on
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the keyboard. A dashed line will appear on the level of the next y.
Position the vertical cursor on the proper x for the second point on
line one and press any key to enter this point. Repeat this procedure
till all 25 points of line 1 are entered. Then the program asks for
the x-coordinate of this line in the new x-parameter space XNEW1.
After the user enters XNEW1 the cursor reappears for the same
procedure for the second line. The order of the lines (left or right
first) is irrelevant. This procedure ends with the assignment of a
parameter number to X-NEW, which can be the same X-OLD (i.e., the
parameter will be overwritten) or any other number (less than or

equal to 100).

Figure 8 demonstrates the effect of linearization. The linearization

was set on the left position. The result is seen on plot number 2,

where X-NEW vs. the same y is plotted.

The response D to the LINR command deletes the last defined

linearizaton.
7) HCOP - HCOP makes a hard copy of the screen.

8) ANLD - ANLD returns to ANLDAT and disables the accumulation of

points on the virtual displays.

9) CONT - CONT returns to ANLDAT and enables the virtual displays.
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13) Final remarks on VIRD.

If the user enters VIRD, all commands except for ANLD, SETV, REFR and
CONT leave the program under VIRD control. Thé way.to return to

i ANLDAT is to type ANLD or CONT. If‘gg virtual displays are goiné to
be ihcremenfed'in ANLDAT, enter ANLD. If accumulation is to be

resumed, use CONT.

SEty and REFR return control to ANLDAT ;fter plotting the frame. If
the user entered VIRD using'the VIRD command under ANLDAT>>>, the last
prompt will reappear, and in order to resume data accumulation, CONT
| should be entered in ANLDAT. _If the user entered VIRD by pressing the'
key V during the event-by-event session, the accumulation is resumed

without any further command in ANLDAT.

If ANLD was entered by mistake, enter VIRD in ANLDAT then CONT iq
ViRD; accuisition will be resuﬁed. The acfua] sorting bf data on the
yfrtua] displays is done by the subroutine D2SORT hnder the.over1ay
-ANLDAT. The user can return to ANLDAT by ANLD and ingrement each of

the virtual displays separately in YFSR using the routine D2SOR1 (See

%

IV.3.B.13).
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B YFSR - Your Favorite SubRoutine

This overlay is of great importance since it can be modified by the
user to accomodate the analysis of specific experiments. Its name
expresses its flexibility. A space of 7600 INTEGER* 4 words is
devoted to YFSR. This space can be changed by changing the dimension

of LDBUF (7552) in ANLDAT.

In Appendix 1 a list of the default (or "skeleton") subroutine is

given.

Since all WC subroutines are already compiled, the user has only to
compile YFSR and link it with the rest of the system, and save a short
load-module on his load library (FIL TM in TOC). This is done by the
procedure $ANALY as described in (III.3). Assume a load-module of
your favorite subroutine has been catalogued on file TM under the name
MYOVERLY. The first time the program enters ANLDAT, or when ANLDAT is
entered with the staus code IPASS=1 (see remarks in SWOV command in
INIT (IV.2.A.1)), the user is asked for the name of his load module
(MYOVERLY), and for the file or which it is cataloged (TM). Then his
favorite subroutine is loaded. Note that with this téchnique, one can

easily switch between different analayzing routines.

Subroutine YFSR has three parameters. The first one, NPASS is an

input parameter set by ANLDAT. The first time the user enters ANLDAT
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after using the SE command in SETEXP (when IPASSél, See Section
(IV.2.A.1)), NPASS is set to 1 and YFSR is called. Following the list
of the skeleton YFSR in Appendix 1, one can see that for'NPASS=1vthe
program jumps to statement label 9000

In the opening section of the skeleton YFSR we set the following
things: NCT- a counter which increases by one every event and has a
value betwen one and NDBMAX- is set to ité‘initial value. This
counter is used if, in the SE command (in SETEXP), the user asks for

" DEBUG OPTION=1. (See (IV.1.A.3).) Thié causés the printout of each

event buffer every NDBMAX events.

If no output tape is assigned (IANS4=N) IPARO - the maximum number of
parametefs on the output tape - is set to zero.

In case the user is running a simulation code, IANSS is set to Y
(Yes). (IANS5 is set to Yes if no input tape was assigned, or if the
number of runs (NRUNS) was set to a negative number under the SE
command in SETEXP (IV. 1. A.3)). In this case ANLDAT has to "know"
when to end the pr¢gram. The way to do it is to check, in the
event-by-event step, the event counter (NCOUNT). - If there are
sufficient events, “tell" the program to terminate the event-by-event
procedure. This is done by returning to ANLDAT by the RETURN 1
command, and this is the reason for the third parameter in YFSR - the
asterisk * . In-a simulation code, the RETURN 1 command shodld be

moved to the event-by-event section.
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In this opening part, the user can add any steps which he wishes to do

just one time. We refer to this as "the first call to YFSR."

After all the runs (NRUNS) have been analyzed (IPASS=5), ANLDAT sets
the input parameter NPASS to -1. In this case it is seen that the
program jumps to statement label 9900. This section of the program is
the closing part of the program-the last call to YFSR. This is the
place where the user can make operations on the spectra accumulated
durihg the analysis and print out special results and comments just

the way he likes.

Notice that if the user returns to SETEXP after this, and enters the
SE command again, the first call to YFSR will be executed again. If
SO command is used, the beginning part will be skipped but the closing
part will be called again at the end of the runs requested by SO.
ANLDAT prompts the user with the question whether to perform the last
call to YFSR. So the last call can be skipped until the user finishes

all nis analysis, if he so desires.

After the first call to YFSR, ANLDAT proceeds to the event-by-event
section._ In this part the following things are done in ANLDAT. The
parameter NPASS is set to zero (and it is reset to zero only if the
program switches from ANLDAT to another overlay and back to ANLDAT).

After that:
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a. An event is loaded into IVI(100)-the input event buffer. (IVI is

an INTEGER*2 array.)

b. IPARI (the maximum number of parameters per event on the input
tape) parameters are copied to the "working event buffer,"
EVENT(100). EVENT(i)=FLOAT(IVI(i)),-fdr all i, 1 < i< IPARI.

Both buffers are available tovthe user in YFSR via the common EVNCOM.

Steps a. and b. are skipped if IANS6=Yes (i.e. a simulation code is

being run and/or there is no input tape).
C. YFSR is called.

Now let us return to the YFSR listing; we see that now the
event-by-event section is entered (since NPASS is neither +1 nor -1).
First we print the inpUt event buffer if the debug option was

requested in SETEXP.

. Then we see that the second parameter df YFSR, iﬂe. NSKIP, is set to
zero. NSKIP is an output parameter of the subroutine which enables
the user to filter out events according to the tests done in the
analysis. If NSKIP is set between zero and ten the;évent‘is accepted,
i.e. the event is dumped on the output tape. If NSKIP is set to a

negative number between -1 and -10, the event is rejected.
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Two arrays exist in ANLDAT - NACC(10) and NREJ(10). On the return

from YFSR to ANLDAT these arrays are incremented in the following way:

value of NSKIP result
1<NSKIP<10 NACC(NSKIP)=NACC(NSKIP)+1
NSKIP=0 no array is incremented, but event is accepted

~10 SNSKIP<-1 NREJ(-NSKIP)=NREJ(-NSKIP)+1

Thése arrays are cleared just after the first call to YFSR (when
NPASS=1, as described above) so they provide us with sca]ers for
different cases of acceptance and rejection of events. These scalers
are printed every time the program switches from ANLDAT to SETEXP. |

(See Example 20.)

1) PSPR - A call is made to PSPR. This subroutine calculates all the
pseudo-parameters that have been determined in the INITS command PSPR
(IV.2.A.6.). The pseudo-parameters are calculated one after the
other, according to their pseudo-pakameter numbers (and not their

parameter numbers).

2) LINR - CALL LINR performs all linearizations, one after the other .

according to the order in which they were defined.
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3) ISTEST - The “simple tests" defined in the SSTS command of INITS
(IV.2.A.13) are carried out. ISTEST(NDUMMY) is a function which has a
dummy integer parameter (0 in our case). The output of this function
is 1 if the event passes all the simple tests (or if no simple test
has been defined)-and 0 if it does not. In the latter case we set

NSKIP to.-1, i.e. this event is to be rejected.

4) INCSPC —.The call to INCSPC increments all the one-dimensional and
two-dimensional spectra (defined using the 1DSP and 2DSP commands in
INITS (IV.2;A.7;8)) by 1 (one). This command is called after ISTEST
since the spectra can be gated by tests which have been defined

interactively as “"simple-tests”.

Note that all four operations PSPR, LINR, ISTEST and INCSPC use the

working event-buffer EVENT(100) and not IVI(100), since the new

parameters produced can have any value- and are not restricted tov‘

integer ones.

The next-to-last step is to copy the event buffer to the‘ﬁoutput
event-buffer," 1IV0(100). This buffer is filled when aﬁ output tape
is produced by loading IPARO parameters (the maximum h@hber of
parameters in the output_tape) into this INTEGER*2 .buffer from the
working event-buffer EVENT(100). The IVO buffer will be dumped on
tape only if NSKIP=0, (and output tape was requested in SETEXP

subcommand SE).
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In the skeleton subroutine we load the first IPARO parameters from

EVENT into IVO, but this is of course subject to user changes.

The last step in the event-by-event procedure is to print the output
buffer IVO in case the debug option is requested in SETEXP. After

this step, control returns to the overlay ANLDAT.

The event-by-event part, as well as other parts in YFSR,is usually
changed by the user in order to suit his or her own analysis
requirements. Some general tools are provided by WC in order to

simplify the programming.

Sometimes it is not convenient to calculate all pseudo-parameters,
then all linearizatons, etc., but to calculate selected numbers of
pseudo-parameters, then make a single linearization then calculate
additional pseudo-parameters using the linearized x-coordinate X-NEW,

etc. For this reason, the following subroutines exist:

5) PSPR1 - CALL PSPRI(N) calculates only the single pseudo-parameter

number N (N is its sequential number in the pseudo-parameter list).

6) LINR1 - CALL LINR1(N) performs linearization number N.
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7) INCIDS - CALL INCIDS(NS,DEL) increments the one-dimensional
spectrum number NS by the amount DEL. DEL can be any number (not just
an ihtegér). If the spectrum NS is gated by a test number n, the |

spectrum is incremented only if ITEST(n) #0 (Seé 11. for ITEST).

 8)_ INC2DS — CALL INC2DS(NS,DEL) increments the two-dimensional
spectrum number NS by the amount DEL. If the spectrumn NS is gated by

a test number n, the spectrum is incremented only if ITEST(n)=0.

Writing your own YFSR eliminates the restriction to using just four
"simple tests". The user's ownv“complex tests" can be set using the

following functions (not subroutines):

9) lggﬁg - ICOND(NP,NC) checks if parameter NP fu]fi]ls the
one-dimensional condition number NC, i.e. if XLsEVENT(NP)gXU, where XL
and XU are the limits defined in the command COND in INITS (IV.2.A.5)
for condition number NC. If NP=0 the défault paraheter number is
used. Thé‘resuit of this test is ICOND=1 if the event falls inside
the condition Timits (TRUE) and ICOND=O if it does not (FALSE).
Notice that we test the closed interval [XL,XU]: the condition

includes the boundaries.

10) 1GAT2 — IGAT2(NPX,NPY,NG2,NWC) checks if parameteirs NPX and NPY
(EVENT{NPX), EVENT(NPY)) are inside the two—dimensional free—form gate

number NG2. The gate includes its boundaries. (Free form gates are
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defined by using GAT2 in INITS (IV.2.A.10) or the command GATE in VIRD
(IV.3.A.4). If NPX and/or NPY are zero, the default parameters x
and/or y are taken for the gate definition. If NG2 - the gate number,
is zero then the function checks if EVENT(NPX), EVENT(NPY) are in the
rectangular window condition number NWC (defined in INITS by the WCND
command (IV.2.A.9)). If NG2+#0 the window condition number NWC is
ignored. IGAT2=1 if the result is TRUE (inside the gate) and IGAT2 =

0 if the result is FALSE (outside of the gate limits).

11) ITEST - Now we are ready to combine these functons into a complex
test. OR logic is done by summation of these functions and AND logic

is done by multiplication of these functions. The result of any such

combination is either zero or non-zero. A zero result means that the

test is not fulfilled (FALSE) and a non-zero result means that the

test is fulfilled.

The test information is saved in the common TSTCOM. The number NTST
is the number of tests to be calculated. (This number can be defined
in INITS using the command TSTX (IV.2.A.12)). A test is established
by ITEST(n)=(Any complex combination of ICOND, IGAT2 etc.)* The

user can check the value of ITEST(n) in order to make a decision about
the event tested. However, when the program returns to ANLDAT, the
element n in the NTEST buffer NTEST(n) is incremented by 1 if
ITEST(n)+ 0, whether the event is accepted (NSKIP=0) or rejected

- (NSKIP<O). Later, all the NTST tests are cleared i.e. ITEST(n) = 0.

*e.g. ITEST(1)=(1GAT2(22,23,9,1)+ICOND(3,2))*IGAT2(22,23,20,1)
OR AND
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Be sure that the number of tests NTST is determined either in YFSR or
by TSTX command in INITS. Otherwise the tests are not cleared in
ANLDAT except for the simple tests which are cleared and set by the
ISTEST function). Text can be attributed to the tests (using the
command TSTX) so the test scalers, NTEST, with their‘text are printed
whenever the program returns to SETEXP (See Example 20,) - These
scalers (NTEST) are cleared whenever the initial part of YFSR is
executed (NPASS=1). This is usually a consequence of using the SE

command in SETEXP.

In each event, after NTEST is incremented, all of the ITEST buffer is

set to zero.

12) Random Number Generators - If a simulation code is run or the
user wishes to smooth the data using a random number generator, two

kinds of random number generators are available:

a. The internal MODCOMP funciton RANX(NDUMMY) produces uniformly

distributed numbers between 0 and 1.
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b. The WC function GAUSS(S,W) produces normally distributed numbers
around a mean value W with a standard deviation S. The error function

taken in GAUSS covers up to five standard deviations.

The tools discussed above are useful for event-by-event analysis. In
the last call to YFSR (NPASS = -1), operations on spectra can be

performed which are discussed below.

13) D2SOR1 - CALL D2SOR1(NV) adds the event to virtual display number
NV (NV=1 or 2). If virtual display NV was not defined (by SETV in

VIRD) nothing happens.

Note! If D2SOR1 is used, return to ANLDAT, after defining the virtual
displays in VIRD, by the command ANLD and not by CONT. CONT causes
ANLDAT to increase all virtual displays if the reutrn code NSKIP of
YFSR is qreater than or equal to zero. ANLD stops the accumulation
and enables the user to have direct control of the virtual display via

YFSR.

14) NRMSPC - CALL NRMSPC (ND,NS1,ADD,DIV,NS) normalizes
ND-dimensional spectrum number NS1 (ND=1 or 2) and puts the resulting
spectrum into spectrum number NS. NS can be equal to NS1. (NS is
referred to as the "TARGET SPECTRUM.") The spectrum is horma]ized

thusly:
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.S, (i) + .ADD

s(1) = DIV

S(i) is the content of bin i in spectrum NS.

$1(i) is the content of bin i in spectrum NS1.

15) SQRTSP - CALL SQRTSP(ND,NS1,NS) takes the square root of the
content of every bin in the ND-dimensional (ND=1 or 2) spectrum NS1-

and deposits the result in spectrum NS, that is,

S(i) =dsl(i)

Negative numbers are set to zero.

16) PWR2SP — CALL PWR2SP(ND,NS1,NS) takes the square of a spectrum.

Thus:.'
S(i) = $y(i)%
(ND,NS1,NS are the same as for SQRTSP)

17) DIVSPC - CALL DIVSPC(ND,NS1,NS2,NS) divides two spectra. Thus

. S, (1)
s
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S(i) is the content of bin i in spectrum NS.
S1(i) is the content of bin i in spectrum NS;.
S,(i) is the content of bin i in spéctrum NS,.
Note that if 5,(i)=0. than $(i)=0, not infinity.

It doesn't cause an error or an overflow.

18) MULSPC - CALL MULSPC(ND,ND1,NS2,NS) multiplies two spectra. Thus,

S(1) = Sy(i)*s,(i).

19) ADDSPC - CALL ADDSPC(ND,NS1,NS2,NS) adds two spectra. Thus,

S(1) =51 = Sy(i) + Sp(i).

20) AVRSPC - CALL AVRSPC(NS,PL,PU,AVR,SIGMA,SUM) calculates the

average value (AVR) standard deviation (SIGMA) and the integral
(E:S(i)) over one-dimensional spectrum number NS between the Timits PL
a;d PU. The subroutine takes an integer number of spectrum bins
totally included between these limits, and does not correct for cases

where PL or PU falls in the middie of a certain bin.

21) DEF1DS - CALL DEF1DS (NP,XL,XU,DX,NTYP,NS) defines a new
one-dimensional spectrum. The output control is set to -1 i.e. no
printout is made on the lineprinter, but space is assigned for this
spectrum (See the 1DSP command in INITS (IV.2.A.2)). NP is the

parameter number, XL, XU and DX are the lower, upper limits and the
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bin size respectively. NTYP = 1 or 2 for INTEGER*2 or REAL*4
respectively. The subroutine allocates space for the spectrum in the
spectrum buffer and the output parameter NS is the number of the new

spectrum.

22) DEF2DS - CALL DEF2DS (NPX, XL, XU,DX,NPY,YL,YU,DY,NTYP,NS) is
similar to DEF1DS but it defines a new two-dimensional spectrum.
NPY,YL,YU, and DY are the parameter’number, lower and upper limits and

bin size for the y-coordinate. (See the 2DSP command in overlay INITS

(IV.2.A.8).)

23) GET1DS - CALL GET1DS (NS,AREA,VECTOR,NBINS) "gets" a
one-dimensional spectrum. This subroutine copies the content of the
bne—diménsional spectrum number NS into an array VECTOR. This VECTOR
must be declared in YFSR in a DIMENSION statement of established via a
common statement. The subroutine also supplies the output parameteré
AREA and NBINS. AREA = Z:IS(i)l, the sum over all bins, and NBINS is
the number of bins in theloriginal spectrum and of course in the array

VECTOR.

24) GET2DS - CALL GET2DS(NS,AREA,VECTOR,NBINX,NBINY) is similar to
GET1DS but Copies'two—dimensional spectrum number NS to VECTOR. NBINX
and NBINY are the number of bins in the x- and y- parameters

respectively.

o



-53-

The user can now perform any calculation on the array VECTOR, and then
deposit the result back in the spectrum buffer with the following

subroutines:

25) DPS1DS ~ CALL DPS1DS(NS,VECTOR) copies the array VECTOR to the

space assigned to one-dimensional spectrum NS.

26) DPS2DS - CALL DPS2DS(NS,VECTOR) is similar to DPS1DS but for a

two-dimensional spectrum.

27) GET2DP - CALL GET2DP(NS,NPRJ,XL, XU, YL, YU,AREA, VECTOR,NBINS)
allows the user to project a rectangular window defined by XL, XU,YL
and YU on the two-dimensional spectrum number NS on either of the
axes. NPRJ is the parameter number of the axis on which the spectrum
is to be projected; NPRJ is either NPX or NPY. GET2DP takes an
integral number of bins in the x- and y- parameters which are totally
included in the window's limits. The sum of the absolute values of
all the bins' contents, E:'iS(i,j)l , 1s given by AREA. The projected
spectrum is deposited inléae array VECTOR (see the note about GETI1DS)
and NBINS is the number of 5ins in the projected parameter copied to
VECTOR. If any of the Timits XL, XU, YL or YU is out of the range
covered by the spectrum definition, the limit of the parameter is
taken from the spectrum definition. The limits of the projection will

then be the intersection of the region defined by [XL,XU]x[YL,YU] and

the region declared in the spectrum definition.
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28) COMBIN - CALL COMBIN (NS1,NS2,NCOMP,KBINS,DX) compresses a 1-D
spectrum (given by NS1) by a factor NCOMP. The first NCOMP bins of
spectrum NS1 go into the first bin of spectrum NS2, the sécond NCOMP
bins go into the second bin of spectrum NS2 etc. If NCQMP_<2,
épectrum NS1 is put direct]y into NS2. NS1=NS2 is'allowed, and if NS2
~is not within the range of currently defined spectra, a new spectrum
js defined, and the compressed Spéctrum.is storea iﬁ it. -Inithis
~.case, the spectrum number of the new spectrum Qil] be determined by
the number of spectra already defined, and so may not be eqﬁa] to

NS2. In any case, NS2 is not altered by the subroutine. KBINS is the
number of bins in the output spectrum, and DX the size of a bin in the
output spectrum in physical units. If .the number of bins in the
origina]’spectrum is not an_integer multiple -of NCOMP, KBINS will be
rounded Qg, so that the total numbervof counts in the final spectrum
will edual the toté] number in the initia].spectrum. So the humber of
counts in the final bin of the'compréssed spectrum may be_the sum pf
fewer than NCOMP bins of the inifial spectrum. If a new_§pectrum is
created, the new spectrum will be of the same variébie type (integer
or real) as the origina]vspectrum. Finally, while using COMBIN in the
overlay DISP the compressed spectrum is left in the p]pttihg buffer
(the array DUMMY in the COMMON DUMCOM), but the.virtual,wihdow fs not

changed (and therefore may not be appropriate to plot the compressed
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spectrum). Since we can copy the content of a spectrum to an array
and deposit it back into the spectrum buffer, WC provides the user

with array operations.

Array Operations:

29) SMOOTH - CALL SMOOTH(A1,A2,NPOINTS,NBINS) smooths the array Al,
with NBINS equal to the number of bins, by least square fitting, using
NPOINTS. NPOINTS ranges from 3 to 25 and must be an odd number. The
first and last (NPOINTS+1)/2 bins of Al remain unaffected. The result
is deposited in the array A2. (A2 can be Al). (For reference see note

in DSMOTH).

30) DSMOTH - CALL DSMOTH(A1,A2,DX,NPOINTS ,NBINS) smooths and

differentiates the array Al. A2, NPOINTS and NBINS are the same as in
SMOOTH. DX is the bin size (i.e. the derivative is taken with respect
to x). Notice that DSMOTH is not a two-step process of smoothing, then

differentiating, but a one step, improved algorithm.

For details about SMOOTH and DSMOTH, see Analytical Chemistry, Vol.

36., No. 8,Jduly 1964, p 1627.

+

31) VMIN - CALL VMIN(A,NBL,NBU,AMIN,NBMIN,NBINS) returns the minimum
value AMIN of the array A with NBINS, located between or in bin number

NBL and bin number NBU. NBMIN is the bin number where the minimum
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value AMIN is located. A(NBMIN)=AMIN. If the value of AMIN:is found

for several bins, NBMIN is the first to be found.

32) 'VMAX. - CALL :VMAX{A,NBL,NBU, AMAX,NBMAX,NBINS) returns the'maximum
value AMAX of the array:A.- NBL,NBU, and NBINS are as.in VMIN.

If the value AMAX is found for several bins, NBMAX is the first to be

foun&.n -

33). CURFIT ~ CALL CURFIT (X,Y, WEIGHT, YFIT, NPTS, ND, NTERMS, ‘A,
DELTAA, SIGMAA, FLAMDA, CHISQR, NFIT,NCH1, NCH2, FCURVE, FDERIV)
performs'a"xz.fit to the data in array Y by conducting a search of
parameter space. X is the array of data points for the independent
variable, Y is .the array of data points for the dependent variable,

- WEIGHT is' the érray of‘statistica1>weights.ass%gnedato the data (usu.
the réciproca] of the-variance of each point),  YFIT is;the array of
values of the fitted function -at each value of X. NPTS is the number
--of data points over -which fhe fit is to be performed. ND is fhe total
number ‘of bins in YFIT. NTERMS is the number of péramefers in the
fitting function (NTERMS <10). ' A is the.array. of paramqtefs, and" is
both an input and an output. DELTAA is an array of paraﬁéter
increments which is used for numerical evaluation of the partial
derivatives of the fitting function by the parameters. SIGMAA is the

array which contians the standard deviations of the parameter values.

FLAMDA is a number which determines the extent to which a gradient
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search is mixed with the linearizaton search. It should end up
smaller than it started. CHISQR is the reduced Xz(or X2 per

degree of freedom). NFIT is the number of iterations required by the
search. The search will be terminated automatically after 200
iferations (sooner, of course, if X2 reaches a stable value in
parameter space). NCHl1 and NCH2 are the bin numbers of the lowest and
highest bins included in the fit (NPTS=NCH2-NCH1+1). FCURVE is the
name of the fitting function, and FDERIV is the subroutine which
evaluates the partial derivatives of FCURVE by the parameters, A. The

subroutine CURFIT is taken from Data Reduction and Error Analysis for

the Physical Sciences by P. R. Bevington (1969), and a complete

explanation of the methods used in the subroutine can be found there.

34) LEGFIT - CALL LEGFIT (THETA,Y, WEIGHT,YFIT,NTERMS,MODE,NPRIOR,
NCH1,NCH2,A,SIGMAA,CHISQR,NFIT,NRSN,P) performs a x2 fit of the data
to a linear combination of Legendre polynomials. Since the fitting

fuction, f(e) = 3 aypg(cose) is linear in the parameters ag,

the set of parame%ers which m'im'mizes)(2 is the solution of a system
of linear equations. The solution is found directly by elementary

methods, so a search of parameter space is not necessary, as it is in

SUBROUTINE CURFIT.

THETA is the array of angles (in degrees), and Y is the array to be

fitted by f(e). Y, WEIGHT, YFIT, NCH1, NCH2, CHISQR, and NFIT are as



in CURFIT. NTERMS is the number of parameters to be used in the.
fitfing function. Exactly which polynomials are to be used-in the
Vfﬁft}ng function.is speCified,1n-the array NPRIOR... NPRIOR contains
ihe Q-vélﬁes tb;bévuééd.in[tﬁé*fit.“’(The fit always includes 2=0, so
NPRIOR(1) = 0’. Tﬁe subroutine never looks at NPRIOR(I), since it
assuhes it to bé 0; byt it is cohvenjént to set NPRIOR(l)_: 0 for
purposes of‘Qutput. %Sée, e;g,,‘the"butpuf section of the Legendre

- polynomial fit in SUBROUTINE SPCOPR.) NPRIOR(2) to NPRIOR(NTERMS) are
integers from 1 to 20. Ro]ynomials of order greater than 2=20 may not

be used. If NTERMS = 1, only the £=0 term is used.

The subroutine starts by fitting 2=0 to the data. It then adds
additional %'s to the fit, in the order specified in NPRIOR, either
until all NTERMS polynomials have been included, or until the fit |
becomes 1mp6;sib1é'to pérform. The reason for the fit being
.terminated is'given by NRSN. If NRSN=1, the fit was terminated
‘because the system of 1inear-équations could not be solved (the
determinant vanished). _If NRSN=2, the number of ,degress of freedom is
no ionger positive. If NRSN=3, the X2 was negative_or zero. (If
NRSN is 1 or 3, someting funny is going on. These possibilities were
'checkea to avoia Forfran'errors, and should never occur -in practicé).
If NRSN:Z; you're trying to fit'more,parameteré than you have data
pdints; If_NRSN;S, é]] NTERMS po]ynomia]s were included in the fit.
The number of .terms inqluded in the fit is given by NFIT. Therefore,

the number of degress of freedom is NCH2+1-NCH1-NFIT.
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MODE is an input parameter which determines how the standard
deviations of the parameters are calculated. If mode is nonzero,
SIGMAA is the square root of the diagonal elements of the covariance
matrix (denoted by € in Bevington's book). This is the correct
procedure if the array WEIGHT is the reciprocal of the squares of the
errors in the data. If one wishes to weight all points equally, one
usually loads the array WEIGHT with the value 1. In this case, the
SIGMAA should be multiplied hyJ;§ ,since the calculated X2 is
proportional to the errors on the data. So, if one decides to use
equal weights, load one's into WEIGHT and set MODE = 0. This will

ensure that the SIGMAA make sense.

A and SIGMAA are almost the same as in CURFIT, except that no starting
values for A are required. Also, the Z-value associated with a given
element of A is determined by NPRIOR. Hence, A(l) is the coefficient
of P.. If NPRIOR(I)=L, A(I) is the coefficient of P . SIGMAA(I)

is the error in A(I).

The parameter P is a one-dimensional array which must be large enough
to hold the Legendre polynomials for the points included in the fit.

Therefore, its size must be at least (NTERMS-1)*(NCH2+1-NCH1) words of
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REAL*4. The contents of P are usually of no interest to the user. P
is simply a working space for the subroutine. It was included as a
parameték'so that this space could be allocated in the calling
routiné; It holds al]vof the Legendre polynomials specified in
NPRIOR, evaluated at ajl of the points included in fhe fit.r Po(cos
9;) is not stored, since it has the constant value 1.'.That‘s why the

space required is (NTERMS-1)*NPTS (where NPTS=NCH2+1-NCH1). The

calling routine should check to see if sufficient space exists.

o

Legendre fits may be performed by invoking the OC directive "CURFIT",

specifying "LEGENDRE" as the type of fit,

Printout Services

35) PMAT - CALL PMAT(A,TXT,XL,XU,DX,NCNTL,NBINS,NSUM) prints the
array A bin by bin (NCNTL=1) or the logarithm of array A bin by bin
(NCNTL=2). The cumulative sum (S(i)= ib.A(j)) can be printed (NSUM=0)
or not (NSUM=1). If the bin number ig=gbrre1ated with some physical
value x, the lowest value (XL), the highest value (XU) and the bin
size DX can be given. Then the physical quantities corresponding to
each bin will be printed to the left of the contents of §hat bin.

Otherwise the user should set XL=1, XU=RNBINS, and DX=1.

¥y
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(RNBINS=FLOAT(NBINS)). A text consisting of four letters can be given

to identify the meaning of x. Note that the content of the array A is

changed if NSUM=0.

36) PARR - CALL PARR (A,TXTX,XL,XU,DX,NBINSX,TXTY,YL,YU,DY,NBINSY,NCNR)
prints the two-dimensional array A. The parameters are the same as

for PMAT, but values are assigned for the second dimension as well.

The array operations are used by the overlay PRTSPC to print results
on the lineprinter. Examples 21, and 23 show the formats of PMAT and
PARR respectively. No limitations on the dimension (i.e. the number

of bins) are imposed on these routines.
Many of the spectrum and array operations can be done interactively in
overlay DSP1 using the subcommand of the DSP1 command OC. (See

Section IV.4.A.22).)

37) Final Important Remarks on YFSR

a. Note the IMPLICIT INTEGER*2 (I) statement. This is a convention
which is used in most (but not all) of the subroutines in WC. But all
integer input and output parameters of the subroutines and functions
described in this section are INTEGER*4. None of the input parameters
of these subroutines and funcions, besides PMAT and CURFIT (See note

in PMAT and CURFIT - (IV.3.B.30)), are modified in these subroutines.
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As a result, the user can use numbers as well as expressions for input

parameter values for all subroutines and functions.

b. If the user needs a buffer to accumd]ate his own arrays or for
array operations, a big buffer is provided by the common statement
COMMON /DUMCOM/ DUMMY (8424).

This buffer can be used through all the e?ent—byeevent analysis.
‘However, WC uses this buffer in most of the spectrum manipulations:
(SQRTSP, PWR2SP,MULSPC,DIVSPC, ADDSPC and NRMSPC) and as a plotting
buffer in the DSP1 and PRTSPC over]ayé. Before using these

subroutines, the user can freely modify, read and write on this buffer.

c. All the common blocks in Appendix 1 are essential in order to
avoid unexpected errors, due to the overlay structure of WC. More
common blocks can be added. Note the common CNSCOM. This common

transmits to YFSR the constants defined with the INITS command CNST

(IV2.A.4).

Important! Because of the overlay stracture, only the values of
variables saved in the WC common blocks listed in Appendix 1 are

saved while switching fromvone overlay to another. ¢Variab]es.
initialized by data statements will be reinitialized whenever the user
jumps out ‘from ANLDAT and back! .In order to.overcome this problem one
can write all his or her special variables on a file, change the NPASS

parameter of YFSR (from zero to any number different from 1). Then,



—-63-

every event one may check if NPASS is equal to zero or not. If it is
zero, that means the program has returned to ANLDAT from another

overlay and it is time to read back all the variables from the file

and set NPASS to NPASS#0 again.

4. DISP

The prompt message of this overlay is DISP>>>. DISP is not in the
normal flow of the program and the user has to ask for it explicitly
by typing DISP while in the overlay INITS or ANLDAT. DISP invokes the

overlays DSP1 and SPCOPR.

DSP1 provides a versatile way to plot one-dimensional spectra on a
graphics terminal or on the TEKTRONIX plotter. SPCOPR.enables the

user to make operations on spectra and to modify the spectrum buffer.

DSP1 uses the common array DUMMY in the comon DUMCOM as a "plotting

buffer."

DSP1 has two-letter commands, SPCOPR the spectrum operation overlay,
has six-letter commands. A list of commands is given in Example 16.
To switch from DISP (or DSP1) to SPCOPR enter the command 0C. To

switch back hit the carriage return.
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Command. Description:

1) Sw -_Sw.sets screen window. (See_EXample 17). SW limits the
plotting area available on the screeen to.points between X-LOW, Y-LOW
and X-UP, Y-UP. The extreme limits are 0,0, and 4096, 3200,

respectively.

2) PO - PO selects one out of nine pre-assigned screen windows. the

codes of these windows are as follows:

S ‘ 4 ' 7. 8
0 1 2 —— L
full screen half screen half screen quarter screen

3) VW - VW sets virtUal‘windows. It maps the screen window into a
virtual window. i.e. the limits.x and y are in the user's favorite

units. For example, if a differential cross secton is plotted, the

X-LOW and X-UP might be mapped to -60° and +60° and- Y-LOW, Y-UP .

might be set from 0 to 10‘4mb/sr. The part of the plotted spectrum

outside of the window is chopped off. (See Example 18.)

4) SP - SP selects a single spectrum to be plotted. » The spectrum is
copied from the spectrum buffer into the plotting buffer. To specify
the spectrum, one enters from one to three numbers. The first number

entered is the spectrum-number of the spectrum containing the

y-coordinates. The second and third‘numbers are optional. The second
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number is the spectrum number of the error-spectrum. If it is zero,
no error spectrum is defined (and no error bars plotted by the PL
command). If it is less than zero, the errors are taken to be the
square-roots of the y-coordinates. If it is greater than zero, the
errors are taken from the specified spectrum. The third number is the
X-spectrum number. If it is less than or equal to zero, the
x-coordinates are taken from the definition of the y-spectrum. If it
is greater than zero, the x-coordinates are taken from the specified
spectrum and matched bin-by-bin to the y-coordinates. This feature
was included so that one could have spectra with arbitrary spacing of
x-coordinates. Such spectra will usually be generated in YFSR or
entered through the 0C command MODSPC. The x,y and error spectra are
saved as NS,NXS and NES respectively in the common. The

program checks the minimum (YL) and the maximum (YU) values of the

ND
spectrum and prints these values and the total area (area =Y, | Yil,

ND is the dimen§ion, i.e. number of bins in this spectrum). 1?} the
spectrum is empty, i.e. the area is zero, it returns to DSPl>>>. If
it is not empty, the user is asked if he wishes to modify the virtual
windbw according to the present XL,YL and XU,YU. The default answer
is Yes. The No answer leaves the virtual window unchanged. The
latter option is frequently taken, so that one may display several

spectra one on top of the other, or inspect a limited portion of the

spectrum. This command does not plot the spectrum.

5) FR - FR plots the frame and labels.
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6) PL - PL plots the spectrum which is in the plotting buffer, and
also plots the error bars if the error-spectrum number NES was

entered as a second parameter in SP.

7) ES - The user selects.the spectrum number which contains the error
for the spectrum currently deposited in the p]otting buffer with this
command. ES copies the error spectrum into the plotting buffer and
adds the error bars to the plot. (See Example 18 and Figure 13). If
no error-spectrum number is entered,statistical errors are assumed,
f.e. o; = AT, |

8) PG - PG plots up to twelve consecutive spectra. It skips empty
spectra. The last spectrum plotted remains in the plotting buffer.
The screen window and virtual window are those of the last plot until
the user changes them. This can be done by choosing the "current
spectrum" to be any of those displayed on the screen by the command
SG. The program will ask you which of the displayed spectra you
choose, replot it and return to DSP1 prompt. ‘(Sée Exaﬁp]e 17 and

Fig. 7.)

9) LL - LL switches between 1inear (Code=0) and Jo_béri’thmic (Code=2)
scales. If the spectrum has negative numbers for a11 y-Va]ues, the
code is reset to zero (linear scale) by the program (See Example 17).
The assignment stays unchanged tili the next execution of the LL

command.
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10) HD - HD switches between histogram and dot modes. If dot mode is
chosen, the spectrum points are marked by a symbol chosen by the
user. (See Example 18.). Fig. 14 shows two plots, one on top of the

other, in dot mode with different symbols.

11) MW - MW marks windows, enables the cursor (only the vertical (x)
cursor is used) to set two limits on the current plot. These limits
are marked by lines, on top of which the window number is printed. At
the mean value of x, the mean value of x and the integral of the

spectrum over the window are printed on the terminal. (See Fig. 7).

Many window-markers can be set on the same spectrum. If a blank is
entered when the user positions the cursor, then more windows are

expected. If any letter key is pressed, the mark window session is

terminated.

12) WD - WD changes the virtual window (only for the x-coordinate) to
the limits given by the last window marks. The screen is erased and
the spectrum within the window is plotted. The plot-buffer is not
changed. See Fig. 10 for the window marked in fig. 9. The same
window is plotted after entering the SW command in Fig. 9, and after

entering the LL command in logarithmic scale in Fig. 12.
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13) CU - CU gets the cross-hair position. (The cursor is enabled.)
The user positions the vertical cursor at any desired position on the
current plot. By pressing any key on the keyboard, the user ban get

the loéation of the cursor printed on the terminal. If a ngg& is

entered, the cursor is enabled again for retrieving~édditiona]

positions.

14) LB - LB modifies the label on the x-axis, the spectrum label and

the y-label. (The label on the y-axis is not plotted.)

15) DV - DV switches plotting between the TEKTRONIX 4014 and the

DIGITAL TEKTRONIX PLOTTER.
16) HC - HC makes ‘a hard copy of the screen.
17) ER - ER erases the screen. ' ,

18) CL - CL erases the screen and sets the screen window to the full

screen size and the virtual window to its default values (not of any

._importaﬁce).
19) AN - AN goes to -the ANLDAT overlay.

20) IN - IN goes to the INITS overlay
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21) SE - SE.goes to the SETEXP overlay

22) 0OC - OC switches to the spectrum manipulation mode (Overlay
SPCOPR). The prompt message is ENTER OP-CODE::. A list of the

six-letter commands is given in Example 16.
23) PF - PF plots the last fit performed by CURFIT command in SPCOPR.

24) SC - Stores the last marked window as a condition (1-D gate) (See

IV.2.A.5). The default parameter number is the parameter on which the

window was defined.

25) MC - Marks a window on the plotted spectrum using the limits of a

1-D condition (See IV.2.A.5)

A1l operations on the spectra are done only on the one-dimensional
ones, but one can project a two-dimensional spectrum on any of its
axes with the command GET2DP, plot it and/or use the command DPS1DS to
deposit the projection in the spectrum buffer as a one-dimensional
spectrum. (DPS1DS loads the plotting buffer into the spectrum space
in the spectrum buffer). Furthermore, the user can define more
one-dimensional spectra by typing DEF1DS and use them to store the

projections in order to perform other operations on them.
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A1l the OC subcommands (which are listed in example 16) make use of
the subroutines with the same names as those described in Section
IV.3.B(14-28) in YFSR. . Therefoﬁe, no further comments are given on
these subcommands. If'curVe-fit (CURFIT command) iévused, standard.
fits to Gaussian, Maxwellian and Legendfe polynomials are builf into
.the program. If the user wants to add his or her own special

function, the following stéps should be followed: - .

a. The user function has to be called FUNCTION FCURVE (X,N,A,NFIT).
DIMENSION X(l),'A(l) command must be defined. x is the array of the
function's afgument and X(N) is the x for thth.y=FCURVE(X(N)...). .A
is the array of the parameters to be fitted. Up to 10 parameters are
permitted. NFIT is a counter for the nﬁmber of iterations CURFIT haé
made. TheAuser can check if NFIT=0. In this case he can determine
(if needed) fhe initial values of the parameters. (The initial values

can also be entered manually during run time).

'b. If your function is analytic and has analytical derivatives with
respect to the parameters A, define the Subroutine SUBROUTINE
DFCURV(X,N,A;DELTAA,NTERMS,DERIV,NFIT), with DIMENSiQN X(1), A(1),
DELTAA(1l), DERIV(1). X,N,A, NFIT are as previously defined. NTERMS
is the number of parameters A to be fitted. DERIV(N) confains the
calculated value of the function's defivative with respect to A(N).

DELTAA(N) is the step a(A(N)) needed for numerical derivatives:



-71-

f(x|A+a)-f(x|A). This array (DELTA) can be ignored for analylical
A

derivatives.

Cc. WC provides a subroutine for numerical derivatives, SUBROUTINE
FDERIV, with the same parameters as DFCURV. The user can modify this
routine if he or she wishes. The implantation of your routine in WC

should proceed as follows (ON MODCOMP):

(i) Replace the binary version of the default function FCURVE
and subroutine DFCURV (or FDERIV) on your binary library UL using
the procedures $DELFUL FCURVE (and $DELFUL DFCURV) and

$ADDTUL NAME2, where NAME2 is the name of the file on your USL

which contains the new version of your function and routine.

(ii) Produce a new task, new load-module, of WC (which can be
saved under another name) using the procedure $LOADWC (see

Appendix 4).
(ii1) Execute WC by $ANALY or $WC as usual.
(iv) Try CURFIT in DISP. Good Luck!

Wherever it is mentioned in the HELP of a OC subommand that the result

is in the plotting buffer, the execution of PL command (in DSP1l) will

plot it.
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PRTSPC

‘The way the program goes to the PRTSPC,overlay'isvby way of the
command ST (stop) in the overlay SETEXP or PRTS command in INITS.

(The user can of course switch fo.PRTSPC and back by uSing the SNOV

command in INITS.)

PRTSPC prints and p]ots on the line printer all the spectra according .

to the instructions g1ven by the user in the ‘output contro]

- parameter. This parameter is defined in the one-d1mens1ona] and

two-dimensional spectrum definition commands 1DSP-and 2DSP in the

overlay INITS (See (IV.2QA.7) and (IV.2.A.8)).

If PRTS command is entered in INITS, selected spectra’can be printed
bin-by-bin no matter how the output control.parameter'Wés set for

these spectra.

The special subroutines called by PRTSPC are PLOTI1D, PEOTZD, PMAT and

PARR. These four subroutines are never used in otherﬂbqrts of WC.

PRTSPC uses the common array DUMMY in the common DUﬁCOM as a working

space.

Examples of output aré given in eXamp1e5,20—24.
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Common Block Descriptions

IMPLICIT INTEGER*2 (I)

C *** COMMON BLOCKS NEEDED FOR OVERLAYS.

10
11
12
13
14
15
16
17
18
19
20

COMMON/ IOCOML/I01, I02, 103, 104, I05, 106, 107, 108,109
COMMON/ I0COM2/ IRUN,NRUNS ,NDB, NPBMAX,NCOUNT,KCOUNT

COMMON/ I0COM3/ IWIN, IWOUT,NSKP(10),NACC(10),NRUNC
COMMON/TEKCOM/ INTEKT

COMMON/SPCCOM/ ISPEC(8424)

COMMON/DFSCOM/KAVLSP ,KSTADD,LEF TSP
COMMON/DUMCOM/DUMMY (4212)

COMMON/RANDOM/NSEED

COMMON/ PARCOM/NPARM,LPARM(100) , TXTPR(100)

COMMON/ CNSCOM/NCNST, CNST(100) |

COMMON/ CONCOM/NCOND, COND(100,2) , ICONDP (100)
COMMON/D1SCOM/ND1SP, ID1SP(100,4),D1SPC(100,3),TXT1D(100,10)
COMMON/D1SC02/KD1SP(100),LD1SP(100)

COMMON/D2SCO1 /ND2SP, 1D2SP(100,5) ,02SPC(100,6),TXT2D(100, 10)
COMMON/D2SC02 /KD2SP /KD2SP(100), LXD2SP(100),LYD2SP(100)
COMMON/WCNCOM/NWCND, WCND(10,6)
COMMON/GTZCOM/NGATSZ,MAXGAT,MAXPOP

COMMON/GBOCO1/ IBN(50) ,IPX(50),IPY(50),BY(1000),BXL(1000),BXU(1000)
COMMON/GBCOM2 / INWC(50)
COMMON/TSTCOM/NTST, ITEST(100) ,NTEST(100),TSTXT(10,100)



21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37 -

38
39
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COMMON/STSCOL1/NSTEST,IGRP1(4),IGRP2(4),ISTSN(4)
COMMON/STSC02/I0PR1(4),10PR2(4),I0PR3(4)

'COMMON/STSC03/1G1D(4,5),161G(4,5),1G1P(4,5)

COMMON/STSC04/162D(4,5),1626(4,5) ,162P(4,5)
COMMON/ VARCOL /NBITPT, IBITP1(100) , ICOORI(100) , ISTCOI(100)
COMMON/ VARCO2 /NBITPO, IBITPO(100) , ICOORO(100) , ISTCOO(100)

" COMMON/LINCOM/NLINR,LINPR(16,3),XLINDT(16,26,2),YLINL(16,2)

COMMON/VIRCOl/NVRSN,IVIR,NVRSET,NVRPLT -
COMMON/VIRCO2/IVRS(2) ,IVRTST(12,2), IVRPRX(12,2) _
COMMON/ VIRCO3/VRXL (12,2) ,VRXU(12,2) VRYL (12,2) ,VRYU(12,2) .
COMMON/VIRCO4/XVRL(12),YVRL(12),VRCX(12),VRCY(12)
COMMON/VIRCOS /TVRXL (12) , IVRXU(12), TVRYL(12),IVRYU(12)
COMMON/VIRCO6/ IVRPX(12) , IVRPYU(12) , IVRT(12)

COMMON/ ANSCOM/ TANS1, TANS2, LANS3, IANS, IANSS, IANS6
COMMON/EVNCOM/ IPARI, IVI(100) , IPARO, IVO(100) , EVENT(100) , ICMC
COMMON/ PSPCOM/NPSPR , IFPSPR , IPSPR (100, 4) ,CPSPR(100,2)

COMON/QLOCOM/LDNAME (3) ,LDLIBN(2)
COMMON' BLOCKS WHICH ARE _
NEEDED FOR VIRTUAL.TO SCREEN TRANSFORMATION. - (IN DISP AND VIRD)

COMMON/VR2AB1/ XMIN, XMAX,CX, YMIN, YMAX,CY
COMMON/VR2AB2 /NKEY, IMINX, IMINY, IMAXX, IMAXY



40
41
42
43
44

1)
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COMMON BLOCKS WHICH ARE
NEEDED FOR TRANSFERRING SPECTRUM INFORMATION BETWEEN DISP AND ITS

LOWER LEVEL OVERLAYS.

COMMON/DS1CO1/IDEV,NFRAM,NSFR, ILTYP, INOLAB, IKEY,NPG, IHDS

COMMON/DS1C02/TEXTX(10) ,TEXTT(10)
COMMON/DS1CO3/NS,NXS,NES,NP,NTSSP,ND, XL, XU,DX, TXTPO, XWML , XWMU

COMMOM/DS1C04 /NS1,NS2,NS3,NS4,NPRJS,PL,PU, SL,SU,ADD,DIV,NDI

COMMON/FITCOM/FFNAME,A(10),NTERMS,NPRIOR(IO)

I0comMl

Contains input/output device assignments, which are defined
in the main program (program MAIN attached to YFSR),and
assigned by the procedure $0OVERL.

101(I02) - Reading (writing) from (to) the user
terminal-(TY).

I03 - Reading and writing on a graphics terminal. When

‘working with two terminals the user should assign I03 to the

non-graphics one. The default assignment is to NST.
104 - Reading and writing on a graphics terminal only (NST).

I05 - Printing to a lineprinter or a Versatec (VP).

106 - Reading the input (o1d) setup file. The default

assignment is SCO.



2) I0COM2 -

1
i
/
i

3) 10C0M3 -
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I07 - Writing the output (new) setup file. Assigned to SCI.

108 - Reading the spectrum buffer ISPEC. The default

assignment is SC2.

I09 - Writing the spectrum buffer ISPEC. The-default

- assinment is SC2.

1010 - Write-through-mode device for the TEKTRONIX 4014

(NRU). (will be added in the future). .

IRUN"- The current run number as read from the input tape. -

NRUNS -

NDB -

NDBMAX -

NCOUNT -
KCOUNT -

IWIN -

IWOUT -

-The number of runs to be analyzed as determined
with the SE or SO commands in the overlay SETEXP.

(Iv.1) ,
The debugging code. (See SE command in SETEXP

(1V.1.A.3)) o

If NDB=1, one out of NDBMAX events will be printed.
The number of events analyzed.

The number of accepted events (those for which

NSKIP>0 in YFSR (IV.3.8.))

. Twice the number of 16 bit words per record on the

input tape. IWIN is used by the MODCOMP system

-subroutines GETEVT and MODHDR. The default is

2000.

Twice the number of 16 bit words pfk record on the
output tape. IWOUT is used’by the.MODCOMP system
subroutine PUTEVT, FLSEVT and MODHDR. The default

is 2000.



4)

5)

6)

7)

8)

9)

TEKCOM -

SPCCOM -

DFSCOM -

DUMCOM -

RANCOM -

PARCOM -
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NSKIP(10)-The scalers for rejected events (see YFSR IV.3.B)

NACC (10)-The scalers for accepted events (see YFSR IV.3.B)

NRUNC - The number of runs (out of NRUNS) that are already
analyzed.

INTEKT O or 1 indicates whether to initialize the graphics

terminal or not.

Contains the spectrum buffer. Its default size is 8424x2

bytes.

Constrains the status of spectra defined in WC.

KAVLSP - The total space devoted to spectra (equal to the

dimension of the array ISPEC in the common SPCCOM),
KSTADD - The first available address, relative to ISPEC(1),
for a spectrum to be defined.
LEFTSP - The size of the buffer which is not yet assigned
to spectra. i.e. LEFTSP = KAVLSP-KSTADD+1
Contains a buffer devoted to spectrum manipulations. Used
by the overlays DSP1, and PRTSPC, and optionally by the user
in YFSR. Thé default size is the same size as the spectrum
buffer. It does not have to be that large, but it must be
at least twice the size of the 1argest'spectrum defined.
Contains the seed>for the random-number generator. (Set in

the overlay SETEXP.)

NPARM -  The number of parameters.
LPARM -  The number of channels per parameter
TXTPR -  The mnemonics for the parameters

(See PARM command in the overlay INITS (IV.2.A.2))



10) CNSCOM — NCNST -

CONCOM — NCOND -

ICONDP -
D1SC01, D1SC02
. ND1SP . -

KDISP, LD1SP -
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The number of constanfs defined using the CNST
command in INITS (IV.2.A.4) ’

The constants so defined.

The number of one-dimensional conditions defined_
using the COND command in the overiay INITS
(IV.2.A.5)

The: Tower and upper. limits which:define the

conditions

The default parameter number for .each condition.

The number of‘one—dimgnsional spectra defined
( <100).
In each spectrum: Parameter number, INTEGER/REAL
code, Test number and Qutput-Control code.
X\ X, and DX for each spectrum.
Text describing the one-dimensional spectra.
The -start addréss ih the spectrum buffer and the

length (number of bins) of each spectrum.

(See 1DSP command in.the overlay INITS (IV.2.A.7))

D2SCOM -

Contains the .two-dimensional spectrum definitions.

Explanations of the content of D1SPC .and D2SPC are

given under the 1DSP and -2DSP commands of the overlay -

INITS (IV.2.A.8)

16) WCNCOM — NWCND - The number of two-dimensional window conditions.

(See the command WCND in. the overlay INITS
(IV.2.A.9).)



17)

18)

19)

WCND -

GT2COM -~ NGATS2 -

MAXGAT -

MAXPOP -
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The 1imits of the rectangular windows and
conversion factors of these limits to the range of
0. to 4096.

The number of two dimenmsional free-form gates.
(See GAT2 command in the overlay INITS
(IV.2.A.10).)

The maximum number of gates that can be defined.
MAXGAT is set to the value 50 in subroutine INITS.
The maximum number of different y-coordinates
available for the definition of each gate. MAXPOP
is set to 20, which is equivalent to 40 corner

points per gate, in subroutine INITS

GBOCO1 - Contains the two-dimensional free-form gates' boundaries.

IBN -

IPX,IPY-

BY, BXL,BXU-
GBCOMZ2 - INWC -

The number of different y-coordinates per gate (it
must be less than or equal to MAXPOP).

The default x-coordinate and y-coordinate
parameter numbers.

The gates' boundaries

The window condition number of the window
condition used while the gate has been defined in

VIRD.

Comment regarding 11,15 and 16: Whenever MAXGAT and/or MAXPOP

are/is changed keep the following relations:

a. In all the arrays with the dimension 50, change 50 to any

number N so MAXGAT<N.



b. In all the
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arrdys with the dimension 1000, change 1000 to any

number M so that MAXGAT*MAXPOP <M.

20) TSTCOM - NTST -

21-24)

ITEST -

The number of tests used in YFSR. This number can

-also be defined using the command TSTX in the

overlay INITS (IV.2A.12).
The test flags set in YFSR. If a flag is zero,

- the result of this test is FALSE and if it is-

- non-zero the event passed the test (TRUE). this

NTEST -

TSTXT -
STSCOL - STSCO4

NSTEST -

IGRP1,IGRP2 -

IOPRY -~

IOPR2 -

IOPR3 -

buffer is set to zero after NTEST is incremented

in the overlay ANLDAT.

The test scalers. Incremented by 1 for each

event, for each test which is found to be TRUE.
Texts for theltests. The test scaler is printed

just for tests with text. . - 1 o
- Contains "simple test" definitions.

The number of tests defined as "simple tests" ( 4).
The number of eléments in groups 1 and 2. (See

SSTS command in the overlay INITS (IV.2.A.13).)

If IOPR1 is zero, it funétions as an OR among the

elements within the groups. If it is one it

fuhction as AND. among the elementé;within the
groups.

If zero or one functions as OR or AND'reébective]y
among the two groups. .

If IOPR2 is zero it has no effect. If it is one
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it applies NOT logic on the final result of the
, "simple test"
1G4D, IG2D - The elements' dimension: 0,1 or 2 for test,
condition or gate respectively, for up to five
elements in each group.
IG1G, IG2G ~ The test, condition or gate number
IG1P, IG2P - In case of 1-D condition; the parameter number on
which the condition is applied.
25)and 26) VARCOl and VARCO2 - Contains input and output variable
format specifications. (See FORM
command in the overlay INITS (IV.2.A.3).).
27) LINCOM NLINR - The numbers of linearizatons. (See LINR command
in the overlay INITS (IV.2.A.11.)
XLINDT - The x-coordinates of the linearization lines.
28-33) VICO1-VIRCO6 -
Contains the description of the virtual display setups.
NVRSN -  The number of setups defined (<2).
IVIR - An internal flag set in VIRD. If 1 the virtual
displays are plotted in ANLDAT.
NVRSET - The setup number currently plotted on the screen.
NVRPLT - The number of virtual displays within the current
setup NVRSET (<12).
IVRS - The number of virtual displays in each setup.
VRXL,VRXU,VRYL,VRYU - X-low, Y-up, X-low, and Y-up for all the displays

within each setup.
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XVRL,YVRL,VRCX,VRCY ~ X and Y Tower limits and X and Y compression
-factor (from screen to virtual window) for each
. display within the current setup.
IVRTST - The test number of the te;ts gating the virtual
display in each setup. ‘
IVRT - | The same as,IVRTSTbbut for the current setup.
34)} ANSCOM - Contains the analysis setup mode set using the SE command in
the overlay SETEXP (IV.1.A.3). The answer is a single

letter either Y for yes or N for no. - _ o

IANS1=REWRITE HEADER

IANS2=INPUT FROM DEV 6

IANS3=CREATE OUTPUT FILE FOR EACH INPUT FILE
. IANS4=GENERATE 0/P TAPE |

IANS5=NO INPUT TAPE. TO BE USED IN SIMULATION CODES

IANS6=GRAPHIC TERMINAL. (The answer is T,V, or N)

35) EVNCOM - The event-buffer ¢escription.. (See YFSR overlay (IV.3.B).)

IPARI,IPARO- The maximum number of paramefers 6n the input and
output tapes (determined by the MODCOMP system
routine MODHDR in the overlay SETEXP or by the
user with the command PARM in the overlay INITS or
in YFSR.)

IVI,IVO - - The input/output event buffer (100 must be greater
than or equal to IPARI and IPARO.) |



EVENT -

ICMC-

36) PSPCOM - NPSPR-

IFPSPR - IFPSPR -

IPSPR -

CPSPR -
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The "working event-buffer" which is set equal to
IVI in the overlay ANLDAT. EVENT is a REAL*4
array. All event-by-event operations are done on
this buffer.

is + 1 for data written using the multiplexer and
it is -1 for data written using CAMAC. ICMC is
used by the MODCOMP system routines GETEVT and
PUTEVT.

The number of pseudo-parameters. (Seé PSPR
command in the overlay INITS (IV.2.A.6).)

The default parameter number for the first
pseudo-parameter to be defined i.e. IFPSPR=IPARI+1.
The pseudo-parameter types, parameter numbers, and
the input (the modified) parameter numbers.

The constants used for pseudo-parameter

calculations

37) QLOCOM - LDNAME - The name of YFSR on the load module library (ASCII)

LDLIBN - The name of the load module library (TM,TU etc.)

38,39) VR2AB1,VR2AB2-

(ASCII characters)

Internal common blocks in DSP1 for virtu;l to
absolute coordinate transformations. (These
transformation are needed since not all the PLOT1O

routines function on the MODCOMP.)
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VI. Instructions for Changing WC

One of the most important features:-of WC is that it is easy to
modify. Four kinds of modifications are discussed:.replacemeqt or
addition of commands, changing the dimensions of .arrays, moving to another

‘computer, and changing the default values of parameters.

‘1. The replacement or addition of commands

WC is written in a segmented way so that aimost all comméndé are in
separate subroutines or in isolated parts in the same subroutine. In many
cases subroutines are self-contained, although this causes several parts
of the brogram to appear several times. Since fhe last feature is not
universal in WC, whenever the user changes certain subroutines it is
recommended that the user search for all the calls to that subroutine and,
if there are such calls, see how they are affected by the change. |

To add a new command without interfering with the rést of the program
is trivial. Just look at the beginning of any overlay and the logic is

quite transparent.

2. Changing the dimension of arrays L

Two kiﬁds of arrays are discussed: those which are defined and loaded
in the overlay INITS, and the rest of the buffers, including the event and

the spectrum buffers.
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A. Arrays loaded in overlay INITS:

Arrays which are defined in the commands FORM, PARM, CNST, COND,

1DSP, 2DSP, TSTX, WCND, LINR, GAT2 and PSPR should be looked for in three

locations in the program:

The common block referring to the array to be changed.

The subroutine which reads the input. In the overlay INITS
all subroutines have names similar to the command in INITS
plus the letter S. (The exact names can be easily seen in
subroutine INITS.) For example: GAT2 » GAT2S, FORM >
FORMS. 1DSP > D1SPS, 2DSP » D2SPS. These subroutines make
sure input is not written beyond the allowed dimensions.

In INITS itself, certain arrays are zeroed and constants are
set to their initial values. For example the maximum number
of free-form two dimensional gates, MAXGAT, is set to 50.

(See v.14.)

Example: Change the number of one-dimensional spectra from 100 to n.

1) In the common D1SCOM change D1SPC(100,7), and TXT1D(100,10) to

D1SPC(n,7) and TXT1D(n,10).

2) In subroutine DISPS, search for the number 100. It only appears

in the section where new spectra are added, in the statement
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IF (NUM.LE.O.OR.NUM.GT.100) RETURN 1
Change 100 to n. .

~3) In the initialization section of 'INITS the texts .of the
épectra are set to blanks. Put this statement in a separate

DO loop and change the DO-loop range from 100 to n.

B. Non-standard .arrays:

1) . If the number of parameters per event is' to-be be changed, check
first to see if the MODCOMP system routines GETEVT, PUTEVT and
MODHDR "know" how to handle the requested new number. Then 100
should be changed to. n in at least two common blocks (EVNCOM and
PARCOM). : If the user wants to raise the limit'on the number of
parameters plus pseudo-parametes to n, refer to the places

~mentioned in subsection (VI.2.A) for the'cbmmands PARM -and PSPR

in INITS.)

The dimension of the event-buffer does not appear elsewhere.

2) Change the spectrum buffer size.

The default size is 8424 INTEGER*2 words, but this buffer
size also appears as 8424/2=4212 in all thé pTéces where the
INTEGER*2 buffér is in equivalence with the REAL*4 buffer. So
both numbers should be changed simultaneously in the common

SPCCOM and in the subroutines SPECTRA, INCIDS, INC2DS and



-87-

SAVESP. The numbers 4212 and 8424 are unique in the program, so
only two global change commands are needed to change 4212 to n
and 8424 to 2n. Choose your new n in such a way that further

changes will be as simple.

Important remark (for MODCOMP): Changing arrays in WC or adding

COMMON blocks in WC (not in YFSR) may change the addresses of the
common blocks in the memory. Since we load our YFSR dynamically
during WC execution, all correct common block must appear in
YFSR. Furthermore, while producing the load-module of YFSR by
the procedure $ANALY the start addresses of all the commons as
given in the COM command in EXE M4EDIT should be the correct
ones. (For new common blocks, ATR and COM command should be
added). The procedure $LOADWC prints the load map of WC. Edit
the procedure SANALY and correct the addresses according to this

load map. (List of the procedures are given in Appendix 4).

Moving to another computer

The program is written in such a way that it is portable,
i.e., use of special features of the MODCOMP is avoided.
However, it was impossible to ignore the special limitations of
the MODCOMP (which are many). So in general, "beautification*

projects are possible on other computers.
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The program is written in standard FORTRAN language. All
the plotting routines are those of PLOT10, the normal TEKTRONIX
plotting language.  Be sure that this package exists on- your
computer. -On the MODCOMP, the:Feb. 1976 version:of PLOT10 has -

. been installed, but many important subroutines like VWINDO,.
DWINDO, and-a]i terminal status routines are not -operative, .so
parts of them have been replaced by simplifiedﬁsubroutinesglikef
VR2AB, AB2VR, SMdVEA, and SDRANA.v If the user wishes to simplify
" the plotting parts in VIRD,aﬁd'DSPl, it is afrélatiye]y»simple

task.

vThe following subroutines should be replaced by those-
available on the’user's system: GETEVT, PUTEVT, MODHDR and
- FLSEVT, which read or write records and events from or to tape or
disk; and MTIO, AVRUN2, BKRUN, and AVEOT2, etc. which manipulate

the magnetic tape drive.

Other routines - to be replaced are TRAPON, TRAPOF, CHREAD and
QLOAD. The first two enable and disable the run-time
interrupts. Actually they queue a read command which is tested
whenever the CHREAD routine is called. If the proper key is hit,
the program branches to the interrupt hand]éf,.otherwise the

program proceeds normally. Remarks on QLOAD are given in section

5 below.
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4. Changing default values of parameters

The MODCOMP has an important feature which is used for setting
defaults. Whenever the READ command in FORTRAN is performed (either
formatted or not, e.g. READ(IO,*)), if nothing is entered (i.e. <CR> or ,,
in an unformatted READ) the values of the variables read remain
unchanged. So usually, in the line before a READ command all variables
are set to their default values.

If such an option does not exist on the user's computer, the default

setting should be redone.

5. Quick load of YFSR

The program assigns a space in ANLDAT overlay (the array LDBUF) for
the load-module of YFSR. The load-module of YFSR is saved with relative
(and not absolute) addresses and it is loaded dynamically at run-time into
this buffer by the routine QLOAD. In order to accomplish this powerful

technique, QLOAD should be rewritten if one is moving WC to another

computer.

VII. Final Remarks

- GOOD LUCK.
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Example Captions

A simple execution of WC - An example of user-terminal interaction.
The 1ist of the subcommands of SETEXPf

Termination of WC by the ST subcommand of SETEXP.

The 1ist of the subcommands of INITS.

The SWOV subcommand of INITS.

The PARM subcommand of INITS.

The CNST and COND subcommands of INITS.

The PSPR subcommand of INITS.

The 1DSP subcommand of INITS.

The 2DSP subcommand of INITS.

The WCND and GAT2 subcommands of INITS.

The TSTX and SSTS subcommands of INITS.

The subcommands of the overlay ANLDAT.

The list of the subcommands of the overlay VIRD, and SETV subcommand .
The subcommands CURS, HCOP, LINR and GATE of VIRD.

The list of the subcommands of pSP1D and the list of the subcommands of
SPCOPR.

Selected subcommands of the overlay DSP1D.

Selected subcommands of the overlay DSP1D.

Combination of SPCOPR commands and DSP1D commands for setting an
error-spectrum and plotting a Gaussion fit to a spectrum. Changing
title and entering label through the terminal is demonstrated.

WC output: Evént statistics and TEST results.

Printout of 1-D spectra bin by bin.

1-D spectrum display on the line printer. (Output control code = 10
in the spectrum definition).

Printout of 2-D spectra bin by giﬁ:'"'”

2-D spectrum display on the line printer.
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<« Execute the procedure - $WC using the setup file SN250E

(2. (PRO l'l“nf D » B0

{ s 1'![“)__”_!,!]._,.*! ROB

SBRETOO0G

LT meife €~Set the assignments

< Invoke the WC task

W L "
(N AT Y

FT-TERTEONIZ V=T 100 N-NONOT AV ARG

NUNE,  L=3 LIMITEIL, Frli.

a&TOOY OR NI

AMDARE CAMAC FORMAT % (YN

O TNFUT ON DRV

GEMERSTE O TARFET (M OR Y]

TLIF CONDET IOMS



NUMBER OF RUNS TO S0R
4

TR IGINAL RUN #=170%
HEALDING= 250MEV 14&40+5
#3% TEOTO, IFASS ##%
ENTER INIT COMMAND,
ANL. T

ANLID

F

#eH JTEOTO, IFASS w3

ENTER “YFSRY LOAD-MOD
AFEDK
.ENTER LOAD-LIBRARY FI
ENTER TELESCOF #
1

et IGﬁTU,IPASE RHH®
DERIGINAL RUN #=1704
HEADING= 14&045N 250ME
a3 TOOTO, IFPASS x#s

FHab IGDTH,IPQ%S‘***":

CRIGINAL RN #=1707
HEADNING= SAME A5 REFD
BT -2 IGHTU,ZPQGS BB

gk [GOTO, IPASE sxs
CRIGINAL RN #=170H
HEADING= 2TOMEV (014

e +
##ad JEOTO, IPADE #4F

EXAMPEL 1b.,
CHANGE HEADERT N
DEBUG OPTION= O
Z-5KIF ON INFUT=N
Z-SKIF ON OUTFUT=N
WRITE FILE MARKS EACH RLIN= Y
WRITE (/F TAPE =N
(7) READ FROM DISE (UNIT &)=Y
(2) NOINFUT TAFPE (CEIMULATION) =N
T USING THESE CONDITONS

(1)

2)
(3)
{(4)
(%)
{4&)

5 FARAMETERS FER EVENT
N 12, SDEG
2 1

or help

4————u\ Entering INITS

enter HELFP 5

i €——————— Entering ANLDAT
LULE NAME. DEFAULT: WCOO

€————— Quick load of YFSR overlay from file TM
LE NAME. DEFALLT: TH

Lowrem
Y

This question is printed during the 1st
call of this specific YFSR

E Return to SETEXP for reading the header
4_ of the new run
FARAMETERS PER EVENT

DEG.

4 =——=Then, return to ANLDAT

1

b

q " A

vV o12.%

itoa o
5 FARAMETERS FER EVENT
RE B

4

4
FPARAMETER
12, 50EG

4

i

&

5 PER EVENT
1\

o

93

#ex PERFORM THE LAST CALL TO “YFSRY 7 (Y/N) ##% <= The analysis of 4

DUMP SECTION. NPASS=
ANLIOAT 53>

SETE

4 e S WO
EVENTES READ= 2EES

%
TEST N
i

-1

4———————= Return to SETEXP
COnE #HH RLIN NUMBER 1708
CEVENTS WRITTEMN= LEDOL
# 0OF BLOCES WRITTENS O
0 O 0

Iy O 0

0
(§]

Q
(8]

2Erel
I8} 1

DEF INED TESTS
NUMEEFR 0

NUMBER OF EVENTE WHICH PASSEDR THE
LHIBER

FACE #1 #7
FACE #2 AND

&

FIRED TOGETHER.
(FACE #1 OF #2) FIRED.

runs was completed

BHE
EVENT!

00



Covigaw TROTO, IPASS #%é - 2 100

EXAMPLE 1c 94

Mokl s 4

€————— Rewind the tape

. G 00PS!, Spectra 1 and 2 have OUTPUT CONTROL code =-1 and 1

= - want to print them bin-by-bin. So let us
LA : switch to . INITS

COLOEMSNTL, For nele enter HELP Dk )
' €—=Then, switch to PRTSPC

.
PRI
] 3
LAY .

ECTRA

And print specta 122
on the line printer

" €——— Return to SETEXP

/dfmmmemsa. ATIO1 STOP WC
ENTER TITLE FOR OUTPUT-—SETUP FILE. OLD TITLE:
SE1ZA — SETUP. FOR RAW DATA OF TOFLZ EXP. 11/1/33
SE13B - TOFI2 EXP. SETUP WITH VIRTUAL DISPLAY & PZPR.
THIS SETUP IS SAVED NOW N UNIT 137
ENTER QUTPUT-SPECTRUM-BUFFER TITLE > : ‘
ZP13B - SPECRUM BUFFER OF INITIAL ANALYSIS OF TOF13 EXP.
THE SPECTRUM BUFFER I3 SAVED NOW ON UNIT 109

34 JGOTO, IPASES 3¢ S 100
### IGOTO, IPASS #d4 -1 100

11/ 7719323 10255

##% END OF W C  PROGRAM x4
##% IGOTO, IPASS R 10 100
,$AVR CI. 8 ' -

$WEDIF 7~ )

SWEDF 2

o SWEQF S5

$.J0B END OF OVERL PROCEDURE. 10:55:41 /BATO0O/BATCH
$END  WC

$ .

EYE |

HAVE A NICE DAY .
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LI
i Using the procedure $SAVEFI to save the spectra
SAVEFT SPORUF SC% €ee————buffer on USL under the name SPCBUF
SNOTE COPY TO USL FILE (P1) FROM SCn (P2). (PROTOCOL,SCI) 15201 34
SNDTE COPY TO UEL FILE (PL1)Y FROM SCn (F2). (FROTOCOL, 3C1) 15 /BATOOT7 /54N

SAVR O =2
HAmE S0 =02
F#AVR CI A
HEXE ZED

WO
CAT SPCBUF

EXI

FAEE B 31

ESNOTE END OF “SAQVEFT® PROC. - 15:01:42 ' E
SNOTE END OF "SAVEFIY PROC. 15501242 /BATOO7/BATCH
HEND SAVEFRT N '
& .



" EXAMPLE 2

E=VF

prx WELDOME TO W 0 . VERSION: AUG £3 %%
WRITTEN BY SHLOMD WALD, LR BLDG. S8,  XS080.

SETEXP 3

CHMMANIES ARE: AF=ADVANCE (0OR BACK) FILES (RUNS) 0N MT UNITS
: AR=ATVANCE /BACEKE, RECORDS ON INPUT MT UNIT

AS=ASSION MT UNITS o : '
ET=0G0 TO THE END OF THE  QUTRUT TRFE -
qc‘-—uf' o : c . :
FN=REWIND TAFE

SE=ENTER SETLF MODLE

SO=ESORT DATH LS TNG YFER

ST s

In=0G0 T THIT OVERLAY

An=E0 T ANLDAT OVERLAY.

WE=WRITE EMD OF FILE (N QUTPUT TAS

"EXAMPLE 3

##% JGOTO, IPASS w44 2 100

ENTER TITLE FOR OUTPUT-SETUP FILE. OLD TITLE:

SE1Z3A ~ SETUP FOR RAW DATA OF TOF1Z EXP. 11/1/83

SE1ZB - TOF12 EXP. SETUP WITH VIRTUAL DISPLAY & P3PR.
THIZ SETUP IS SAVED NOW ON UNIT 107

ENTER OUTPUT-SPECTRUM-BUFFER TITLE >

ZP13B - SPECRUM BUFFER OF INITIAL ANALYSIS OF TOFI EXP.
THE SPECTRUM BUFFER IS SAVED NOW ON UNIT 109

### IGOTO, IPASS ### 5 100
##4# IGOTO, IPASS ##% 1 100
' 11/ 7/1923 10:55

##% END UF w C  PROGRAM ##
##% IGOTO, IPASS ### 10 100
$AVR CI 3

SWEDF 7

$SWEOF 9

SWEQF S

%.40B END OF OVERL PROCEDURE. 10:55:41 . /BATO00Q/BATCH
$END  WC

%

BYE

HAVE A NICE DAY



EXAMPLE 4
EﬁL
wER FLOT0. TFADS #es =
DE WITH PINETY 2 (NY)

IRPT COMMANDL For helr e ntcn HELF 222

### LIST OF INIT COMMANDS 4%

HELF — GET THIS LIST

FORM — I/0 FORMAT DEFINITION .
FARM - SET PARAMETER LIST. MNEMONICS, ETC.
CNST — ENTER CONSTANTS

COND -~ 1 DIM. CONDITIONS

GATZ2 - 2 DIM. GATES

WCND — 2 DIM. WINDOW CONDITIONS

Z5TS - SET SIMPLE TEST WHICH WILL EE APPLIED UN EACH EVENT
FSPR - 5ET PSEUDO PARAMETERS '
TSTX = TEXT DESCRIPTION OF TESTS.

i0sP —- 1 DIM. SPECTRUM DEFINITION

2D5P - 2 DIM. SPECTRUM DEFINITION

LINR ~ SET LINEARIZATION LINES ‘

VIRS - SET VIRTUAL-DISPLAY SETUPS

I5PC — ZERO SELECTELD SPECTRA

IALL — ZERD ALL SPECTRA o _

REST - RESTURE SFECTRUM BUFFER FROM UNIT I03

SVEF - SAVE SPECTRUM BUFFER ON UNIT I0%

SVIE — SAVE SETUP ON UNIT I07 s

SWOV - SWITCH BETWEEN OWVERLAYS (CHANGE IGOTO, IPASS)
SETE — RETURN TO SETEXP

DISP ~ SWITCH To "DISPS" OQVERLAY -~ (DISPLAY SPECTRA)
FRTS — SWITCH TO "PRTEPC" — PRINT SPECTRA BIN-BY-BIN
ANLD — DHONE WITH "INIT™, ﬁU TO “ANLDAT" OVERLAY

ENTER INIT ZOMMAND. For help enter HELF :}Z

REST
INFUT-SPECTRUM-BUFFER TITLE:
ZONE+ZAMG ZZOMEV TOF1L3Z 11/2/83

ENTER INIT COMMANL. For heler enter HELFP 223>



EXAMPLE 5 98

ENTER INIT COMMAND. For helr enter HELP 3>

YN
s TEOT0. TRa5S 00
TEOTO

1

ER

"HARDWARE " DEF INITIONS
"EOF TWARE" DEF: g

& EVENT~BY-EVENT ANDN DATA ANALYSEISH
4 MANIPULATION AND DISFLAY OF TRA

5 FRINT RESULTS ANDY SPECTRE ON PRINTER
& SET 2 DIM. VIRTUAL DIUEFLAYS

(SET BY ST-COMMAND IN SETEXF)

i FIRST CALL TO SUBROUTINES.
TNOTHE MIDDLE OF & RUN | L |
G AT THE END OF A RUN BUT NO EOF ON OUTPUT TAPE.  ANLDAT
4 AT THI OON TLTRUT TAFE. ANLIDAT
= AFTER SORTING THE SPECIFIED NUMBER OF RUNS. ANLDAT
L DCEDURE ., GO0 PRTSPD, CCET-COMMAND OF  SETEXF
CUTE WY FROM THE BEGTNNING,

DT ORERFORM THE LAST CALL TO YRR
FRINTOUT AS IN

TV ENTTE"

e SR AT

L0

L F )

THE B THE
- s FOR IGOTO AND TFAES
ovdLUED ARE ﬁ‘ o

AT

I

o 2
IGOTO, TPASE wws 3§

BOINAYD)

DONE WITH

CEMTER O INIT COMMAND. For helr snter HELFR 50



- EXAMPLE §

TER IMIT COMEAMLD, Foe HELF EMTES RELFP *3k
=3 ' :

[

i1y

1

4
R
OO W3 WAMT T MODIFY 1.0 HUMEBER OF FARRMETERIT T M-yl

SHTER MUMEZR OF FSEAMETERZ CoLE. 100
2 - :

'-"'—'H::' o AN
EHTER FnFM SUECOMMSMND. FoR HELE EMTES HFLF =
AELP :
* FRFM ZUBCOMMAMD MEM -
SR — GET THIS LIEZT v
THAMN - LDEFINE MiGMEER OF HHfiFL FOR sHUR FARARHMETER
MEMO - STRIEBUTE MAMET TO FRAFAMETERSZ
il - FRETUREN TOD THE "IMIT™ MEMU
THF FAREM SUBCOMMAMD,. Fom nelLr griTeER HELF

HTFE DEFAULT % OF CHANMELT FER FREMETER. Derault=d4no9s
TEFRULT MUMEER OF CHAMMEL SETTED TO  2h4s :
SHTER & OF PARRM™I SOR THEM # OF CHRNMS ARF SPECTFFIED

B 4 & IR OF “PARM o & "8 UF UHRMMELIT CLHFIRMATE T

11284 =21
oS- -
FRR

I
—
EX]

[re m

=1 ‘
1EMT. Far HELE snTer RELFR >

T s e

i
-
S et
i

P
o)
HL

s 1)
l-
¥
oy
X Ja
I.
a

T
]

Y R B

Iei s
H
T
=
-
—
R ENN o
i
I T

£ -

DHHHﬂD - For HELE EHTE®R HELF

SHTER PEREM SUE

FHEHHETEF"E MEMMOMICE 7 nl-oHa

EﬂTER THE HUMEER OF FREAM"I FOR WRICH MFMN"S ARRE GIVEH

1

OHE &0l >
B R G

parabard SENANIE panipard 4R3RITEE pqpirard BRIH rqpapdpy SRS
Ti= 5l

Tiemd

EMTER SF fﬁ OF "FARM. " 2 TMENMDT. FosmAaT TOI5e 1Ee Al

I oprikep

- T
S e
=HTER FARM ZUBRCGHMMEMT. Fomr WHelr grntEs HELF

ME DD o : ’ )
TTET On ADD PARAMETER™T MEMMOMICT 7 L@

=1 uGRE 3 4 w01 = y-ll & ¥-id
e i 14 11 v-—aM 12 hi—Ak 13 T-F1
1% DEET 17 12 DERK 15 MMt 20 MM
22 W= g 2R = oe TETH 27
ENTER FARM FOrR HELF EMTER HELF

99

AP ptry




100

ENTER INIT COMMAND. For helr enter HELP >>> EXAMPLE 7
CNET

ADL, CHANGE OR LIST CONSTANTS (A/C/L) >

A

ENTER NUMBER OF CUNHTANTS (.LE.100) 2>

CNwT 2
ENTER . 2 CONSTANTZ ONE-BY-ONE (FREE FORMAT)
ENTER CONZTANT # 2
2.14
ENTER CONSTANT # 3
&.28 .
28 Z2.1400E+00 23 4&.2800E+00
. ENTER INIT COMMAND. For help enter HELP 230
CNET
ADD, CHANGE OR LIST CONSTANTS (A/C/L)Y >

1. 1 (LN I-l_+h1
x—-}q—{—- T—.(— w O o

o

Somrdanill, FoR o MElR ENTER Pk

NELETEs LIST COMKIS Iun":ﬁfnfnfLm

YIMITY EMTERE <CR>

g OOF 11' ITISME w.LE. 1000

H—UF AND DEFRLILT Pemm,

-0 B 8MNE DEFARLLT HHEM, &

in,ﬂﬁﬁg 125 5000 - redlils e LI

151h¢. DP ETP- LIST COMDISIONS k-7 Tl
o TO “IMITY EMTER <CR: :

“TITIL:H

=

"'f ._n r o 0,000 135, SO0 el Fo (e N R RN

'..:. : -';-": E
f“n LRANEE DELETEs LIZT
"IMITY ZHTER

D R Ed B

[l N
]
KRR
m
j
...‘
-

ATER HUMEeER OF LAREZT DEFIMED CORDGITIONE TO EE DELETEDR

o 1DITIum FEMETME
ATiGs ‘h.hGEa LELETEs LIZT
O ORETURM TO "INI EHTER

Sh.000 135,500

'DHDInljﬁi DR ST IR P




101
'EXAMPLE 8

”WTFF IMHIT COMMAMb. Fos HELF EMTER HelH

ST CORMGES DELETE OF LIST B3 TEUDD PARAMETFRE (ACCAToL)
Fri TZOINITE Ev <0R: o |

FLIEULC-PRREAME TETIT?FE AMD % 'ﬂ ”.# 113

FREUDO-FRERMZTER TYFELZ eee
MERGY CALIERATION: E = Cle

ITE-FROM EMEREY RBML T.S0.Fs M
- F*ETI!Lt I.0. CCHARGE? s PID=C1eS0RT COF+TIF) #4023 ~Eee0 00
4~ RLD FPARAMETERZs ZUM= ClelT + J0eE

THMTER FIEUDO-FPAFAMETER TYPE AMD s CDEF.H 110

o CT-C2 el
EM. OF E &HD T >

CE CLDEFRALLT L. nE—ﬂ& AHD w2

—mii = i1 1s i3 i. unnns—re unuu~—n1
AliTie CHARMGE DELETE OF _I T FRELDD FQ HCTFr' -h’ifufh-

SETUEM TO INITE BY <CR:
ﬁQRHEE AILPR, ENTER PEEUDS FAFAMETER MUMEER

FIGIMAL PEEULD FARAMETER ZETUF +ee

TYE FIn PRI PRI o1 L

11 2 11 = 13 1. G000E-08 0. a000E-01
HTCF FEEUDO-PARRHMETER TWFE AMD @ ochEFE40 110

=00

CledE « (T eel)
ZHTER FARM.: OF E 8D T 0>

FHTER C1 AMD CE2 O CDEFAULT 1. 0E-05 AMD 0,0
LeE—NSs 1024,

11 = 15 1Z 1. QONDE-OS 1. 02470 1
ADT CHANGE« DELETE OF LI:T F CELITO PERHMFTEES (AT TiC L
SETUREM TO IMITZ EY «CE:>
e FIELILG

- s
f

e

[
r

TI
1 T:
K]

P
T —4

ERT LIST +ee
= ct - rE

T

F 3" 1

1 1 2= Z i 1. 0000E+00 - =2, 04E20E+03

= 4.z ZE <4 1.00008+00 =1, UUGUE+TD

= i =5 v i l.0aooeE+00 -2, ENE+ 02

3 4 23 24 = 1. 0000E+00 -1, 0000e+00

= i = = 0o 1. 0006E+G0  —-Z.04308E+0%

& 4 =4 24 = 1. 0000E+00 =1, O0nOFE+00

v i 2% 2 i 1. 0G000E+00 -2 . AE0E+NE

= 4 =25 25 11 1. 0000F+G0 ~1 TTDBNESDN

3 i = 11 0 1. 0000E+00 =2, MdSOFE+03

10 34 e e 1z 1.0000F4+00  —1.u0u0ie+00

i1 2 z0 1se 13 1. 00GOE-GS 1. 024 0E+03 o
4UD-lHHHmEputLETE OF LIZT FREUTD PRREMETFRE (ASCATisL)
SETURM TO IMITE BY 08> =
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| " 'EXAMPLE ‘9a
ENTER INIT COMMAND. For help enter HELP 35> T
1DEF : :
ADD, DELETE. LIST. CHANGE 1 DIM. SPECTRA (A/D/L/C)
RETURN TO INITES BY <CRXx. O '

iy

ENTER NUMBER OF 1 DIM. SPECTRA (.LE.100) >3

.

1DsF = 2 - |
HELF FOR SPEC. DEFINITION AVAILABLE. ENTER 7 >

### SPECTRUM DEFINITION & OUTPUT CONTROL INDICES 5 ###
15T~ FARAM NLIM.
2ZND- LOWER LIMIT.
3RO~ UPPER LIMIT.
4TH= BIN SIZE.- . :
5TH— 1 @ INTEGER # 2 SPECTR.
2 ¢ REAL # 4 SPECTR.
HTH~ THE TEST # BY WHICH THE SPECR. IS GATED. O-NO GATE.
7TH~ CUTPUT CONTROL . '

-1 @ NOTHING IS FRINTELD.

0 = ST TOTAL AREA IS PRINTED.

1 = PRINT CH. BY CH.

2 ¢ PRINT CH. BY CH. -LOG. SCALES
10 = PLOT.
20 8 PLOT » LOG. SCALE.

11 ¢ PRINT. + PLOT.
@2 8 PRINT + PLOT ., LOG. SCALE.

ENTER

PARAM # XL. X XEIN INT/REAL TEST I/0

20 Z0.5 293.22 1.5,2,100, _ '
=0 2. 0T0E+01 2.932E+02 1.500E+0Q0 2 100 -1

TEXT FOR SFECTRIUM NUMBER 23 2@

MAZE DISTRIBUTION OF HEAVY I0OMS IN TEL#1.
23 MASS DISTRIBUTION OF HEAVY IONS IN TEL#1

R LN
£

=0 Z2.030E+01 2.9I2E+0Z 1. 500E+00 z 100 -1
TEXT FOR SFECTRUM NUMBER 24 ::
{CRY
=41

AL, DELETE. LIST, CHANGE 1 DIM. SFECTRA (A/D/L/C)
RETURN TO INITS BY <CR>». >

fu}

# OF | DIM SFECTRA TO BE DELETED >

s

<2 1 DIM. SPECTRA REMAIN
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"EXAMPLE :9b v

ADD, DELETE. LIST, CHANGE 1 DIM. SFECTRA (A/D/L/C)
RETURN TO INITES BY <CR>. >
[ '
ENTER THE NUMBER DF THE SPECTRUM TO BE MODIFIED
TLD VALUES OF SPECTRUM 2
FARAM # XL - X XBIN INT/REAL TEST I1/0

14 0.000E~01 5, 000E+0Q0 4, 000E~-Q2 2 2 -1

ENTER NEW VALUES. BEWARE IF YOU INCREASE THE SPACE OF THIS SPECTRUM !
v 75-E"’02
14 0. 000E-01 5.000E+00 5. 000E-02 2 2 -1

28 A=21 ‘
TEXT FOR SPECTRUM NUMEBER 2 =
A=Z1 GATED SFPECTRUM _ '
ADD, DELETE. LIST. CHANGE 1 DIM. SPECTRA (A/D/LL/C)
RETURN TO INITEZ BY <CR>. - > :

{CRY
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DR v 1 | :
HELF FOR SFEC. DEFINITION AVAILAELE. ENTER 7
* 2 DIM. SPECTRUM DEFINITION % OUTPUT CONTROL INDICES
: 15T- PARAM NUM. OF X-COORDINATE.
IND—- LOWER LIMIT . ‘
3RO~ UFPFER LIMIT .
4TH- BIN SIZE.
. STH,-&TH ARE AS 1ST-4TH FOR Y-COORDINATE.
5TH- 1 ¢ INTEGER * 2 SPECTR.
* REAL * 4 SPECTR. :
10TH- THE NUMBER OF THE TEST WHICH GATES THE
SFECTRUM. IF O THE SPECTRUM IS NOT GATED.
11TH~ CUTPUT CONTROL .

-1 : NOTHING IS PRINTEL.
O : JUST TOTAL AREA IS PRINTED.
1 = PRINT CH. BY CH. S
"2t PRINT CH. BY CH. -LOG. SCALE .
10 : PLOT
20 @ PLOT . LOG. SCALE .
11 : PRINT + PLOT .
22 : PRINT + PLOT , LOG. SCALE .
ENTER

o XL Xid XEIN e YL Yu YEIN IR T IO
22 1. 2Z00. 50. 23 1 2000, 50. 1 9% 10
22 1.000E+00 2.000E+02 5,000E+01 23 1.000E+00 2.000E+03 S5.000E+011 2910

TEXT FOR SPECTRUM NUMEBER 1 28
X—1 V5. v-1

1s X—-1 Vvs. Y-t
ADD, DELETE. LIST, CHANGE 2 DIM. SPECTRA (A/D/L/C)
RETURN TO INITS BY <CR>.
A
ENTER NUMEBER OF 2 DIM. SPECTRA (J.LE.100) >
1
“FDSP 1 .
HELF FOR SPEC. DEFINITION AVAILABLE. ENTER * >
ey
ENTER
X XL XL XBIN e YL Yii YRIN IR T IO
12 R000 5 22 1 2000 S0 2 99 -1 :

1 2. 000E+00 2, 000E+03 S5, 000E+00 23 1.000E+00 Z.000E+03 S.000E+012 99~1

 WARNING ### 47130 BYTES ASSIGNED TO SPECTRA OVER THE® AVAILABLE SPACE.
TEXT FOR SFPECTRLUM NUMBER Zou
{CRY )

ALD, DELETE. LIST. CHANGE 2 DIM. SPECTRA (A/D/L/C)
RETURN TO INITS BY <CR>. =

i

ENTER THE NUMBER OF THE SPECRTUM TO BE MODIFIED

TLD VALUES OF SFECTRUM 2

— X~ XL X XBIN ~Y- YL ~yu YBIN IR T IO
1 Z2.000E+00 2.000E+03 5.000E+00 232 1.000E+00 2.000E+032 35.000E+012 99-1

ENTER NEW VALLEZ. BEWARE IF YOU INCREASE THE SPACE OF THIS SPECTRUM !

7715(’77')7117

1 2. 000E+Q0 Z2.000E4+02 5.000E+01 23 1.000E+00 2Z.000E+03 S5.000E+011 99-1

TEXT FOR SPECTRUM NUMRER 2 ::
X—1 V5 Y—1. ‘
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ADD,. DELETE. LIST, CHANGE 2 DIM. SPECTRA (A/D/L/C)
RETURN T INITS BY <CR>. >

CCRY

ENTER INIT COMMAND. For helr enter HELFP 222>

ZAall
ENTER INIT COMMAND. For helr enter HELP 232



ST, Fos HELE EMTER HELP

iTER IMIT O

CIZT WIMDOW COMDITIONT (ATl
IMITE BY <OF: }

1

1

e BONGE-G1

S 0508+ 0S 2, G000E+010

NELETEs L7
T3 INIT

.

OF & DIM, COMDITIONE o=<10x >3

OF LIFFEREMT w-COOr. DEFINE GATE. 1

iDL COMDITION.

e e
GF COORD. Vs sl BLD

i
LhnGnE+ Dot S DNOGE+DE 1. 20SNE+GS

=
1.anlnE+ng

1.111GE+T
AL DTOGE+(

LIMITS FOF COML. 2 (FREE FORMATY

106

EXAMPLE 11

S GONDE+R

TR+ 00

e VI RITeE S R
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CHTER IMIT COMMEND. For e EnTER HELF >33:

T
ToTH
ETE]

H"ﬁﬁ H

R MUMEER 0OF TESTEZ <DEFRULT- o) 3

HUMEER DF TEZTS ZETTEL TO 1 ‘ -
THTER MUMEER OF TEEZT"E TEXTE TO ERE I=F H-Ni- n o> -
1 .
TaTH 1 . -
SHTER "TEEZT MUME EF oAMD "TEET-TEXT® FOR 1 TESTE
- FORMRT CISs 1=« 10594 o :
s TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
Clhern s ZVEMTI I Fl+FZ HWLI =THET-T,
SNEMTE IM FL+F2 RN RTHRT =11,

E'NTEF( INIT COMMAND. For helr enter HELP 233

Pl e l
-—:‘

Ann, CHANGE LIST OR DELETE SIMPLE TESTS (A/C/L/D) 7
CCR> — RETURN TO INIT.
L
EIMPLE TEST NUMBER: 1  APPLY ON EACH EVENT.
(ELEMENTS ARE GIVEN BELOW BY (DIM.,GATE#.PARM#) ).
TEST(100) =

(1 1 1).AND.C(1 1 4).
ADD, CHANGE LIST OR DELETE SIMPLE TESTS (A/C/L/D) ?
SCR> — RETURN TO INIT.
A
ENTER MUMBER OF ELEMENTS IN GROUP1 (DEFAULT: Q) >

ENTER DIMENSION OF ELEMENT # 1 (0/1/2) >

DEFALULT: #

0

ENTER TEST NUMBER (DEFAULT: 1) >

1 00

ENTER DIMENSION OF ELEMENT # 2 (0/1/2) >

DEFAULT: *

1

ENTER 1 DIM. COND # AND PARM # (DEFAULT: 1 0) >

ENTER DIMENSION OF ELEMENT # 3 (0/1/2) >

LEFALILT: *

@

ENTER 2 DIM. GATE # (DEFAULT: 1) >

21 '

ENTER OPERATOR AFPPLIED WHITHIN THE ELEMENTS OF THE GROUP (OR/AND) o
DEFAULT: OR

AND ,

ENTER NUMBER OF ELEMENTS IN GROUP2 (DEFAULT: 0) >

1 ‘ : ,

ENTER DIMENSION OF ELEMENT # 1 (0/1/2) >

DEFAULT: # ,

=

ENTER 2 DIM. GATE # (DEFAULT: 1) >

.-:',..-:.

ENTER OPERATOR APPLIED BETWEEN THE uROUPS (AND/OR) >
DEFAULT: AND '
OR
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APPLY NHTﬁ'UPERATDR ON THE TEST JUST DEFINED 7 (N/Y)
DEFALLT: N.

Y .

ENTER TEST # UNDER WHICH THE RESULT OF THIS SIMPLE TEST I_ SAVED
(DEFALILT= 1) >

e . .

SIMPLE TEST NUMBER: 27 AFPPLY ON EACH EVENT.

{ELEMENTS ARE- GIVEN BELOW BY (DIM..GATE#,FPARM#E) ).

TEZT( 29) =
SNOT. ‘
CO100  OY.AND. (1 2 S).AND. (2 21 O).
JOR h
(2 22 Q).

AOD, CHANGE LIST OR. DELETE SIMPLE TESTS (A/C/L/DD) 2
TR - RETURN TO INIT. ‘ ‘
L. : '
SIMFLE TEST NUMBER: 1 APPLY N EACH EVENT.
(ELEMENTS ARE GIVEN BELOW BY (DIM..SATE#. PARME) ).
TEST{100) =

(1 1 1).aND.(1 1 4). r
SIMPLE TEST NUMBER: 2 APPLY ON EA'H EVENT. .
(ELEMENTS ARE GIVEN EBELOW BY (DIM..GATE#.PARM#) ).

TEST( 99) =
< BNOT . S
(0100 O).AND. (1 2 S).AND. (2 21 .0)u
JOR . e . '
222 .

ADD, CHANGE LIST HR DELETE SIMFLE TEJTC (A/C/L(D) ?
<RI — RETURN TH INIT o '

RA

ENTER INIT CHMMAND Far he1plenter HELF 33

éNTER INIT COMMANIN. For help enter HELP 33

VIRE : ‘ :
ADLD, CHANGE OR LIST 2-0IM VIRTUALVDISPLAY SETUPS (A/C/L)
DEFAULT-RETURN TO THE CALLING ROUTINE '

L.

w3 VIRTUAL-DISPLAY-SETUP NUMBERJ_I;*** S

THE NUMBER OF DISPLAYS WITHINM THIS SETUP I 2

% DISPLAY NUMBER 1 #
FARAMETER # 11-MASS VS. PARAMETER # 10-E-LG

RANGE: [ 0,000E~01, 1.000E+02)xL 0.000E-01, 2.2Z00E+0Z)
THE DISPLAY IS NoT hATEU BY ANY TEST :

% DISPLAY NUMEBER -

FARAMETER # Z1- ve. FARAMETER # 10-E~LG , ;
RANGE: [ 0.000E-01, 1.000E+02)xl O.000E~01, Z.200E+02)
THE DISFLAY IS NOT GATED EBY ANY TEST

#Ex VIRTUAL-DISPLAY-SETUP NUMBER 2. #3##
THE NUMBER OF DISFLAYS WITHIN THIS SETUP Iz 1

# DISFLAY MUMBER 1 # - .
FARAMETER # 21— VE. PARAMETER # 4-E-LG
RANGE: [ 0.000E-Q1s 1.000E+02)xl 0,000E-01. 4.0Q094E+03)
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THE DISPLAY IS GATED EY TEST NUMEBER 100
ADD, CHANGE OR LIST 2-DIM VIRTUAL DISPLAY SETUPS (A/C/L)
DEFAULT RETURN TO THE CALLING ROUTINE

ENTER VIRTUAL-DISPLAY~SETLIP NUMBER TO BE CHANGED >

EETUP Z: ENTER NUMBER OF VIRTUAL DISPLAYS (N=<12)

DEFALLT VALUE = 1

VIRD # 1 ENTER: X AND Y PARAMETER NUMBER
LDEFAULT VALUE = 21 4

21 10

ENTER W—-COND #. NW=0: RANGE-L 05 4094)»L0,4096)

IF NW<O THE RANGE CAN BE ENTERED EXPLICITLY. (DEFAULT=-1) >
<CRY '

ENTER X~LOW, X-UF,Y-LDW, Y-UP FOR PLOT # 1

DEFAULT VALLE = 0.000E~-01 1.000E+02 0.000E~01 4,.096E+03
0 100 O 220, :

ENTER THE TEST NUMBER WHICH GATES THIS DISFLAY.

IF O THE DISFLAY IS NOT GATED.

DEFAULT VALUE = 100

{(ery

ALD, CHANGE OR LIST 2-DIM VIRTUAL DISFLAY SETUFPS (A/C/L)
DEFAULT-RETURN TO THE CALLING ROUTINE

{CRY _

ENTER INIT COMMAND. Forr helr enter HELP 22>



LT
ANLL . ;o
# LG0T, IFASS wax c i
L UYFERY LOAD-MODULE NAME. DEFAULT: WCOO

éNTER LOAD-LIBRARY FILE NAME. DEFAUILT: TM
CSN3RD does not

WIROING QU TCE L DAL MODULE NAMEDS ! ‘ 4~ exist on FILE TM

ENTER "YFSR"® LHAD MHUHLE’NAMF DEFAHLT WO
‘Let us use

ENTER LOAL- L]BRth FI[E NAME. DEFAULTE T the default YFSR

Ahoar 52 iv;'t". #0 0 Geem—e— Interrupt - return to
ANLDAT —o 7y . . .+ - .. ANLDAT promp -
HELF R : . '

##x LIST OF COMMANDEG e

1y DISP - DISPLAY SFECTRA. ay't: B
B) VIRD - SET 2 DIM. VIRTUAL MJ'PLAY
FONONT — CONTEINUE

110

EXAMPLE 13

4) SETE - RETURN TO SETEXP ROUTINE- - I
) OIMIT - RETURN . TCL INITS ROUTINE 200 oo ol
; R I o
ANLDAT =3 sy AT I
T P R 'EXAMPLE 14
CRNT —_—
V Interrupt - sw1tch to VIRD overlay
wEE LEHOTD, IFASS *%%l’ é‘

VIRD =

SETV : ' 5 *
ENTER VIRTUAL- DIﬂPLAY SETUP NUMBER >
LDEFAULT: ENABLE TO ADD, LHANUE, LIbT AND DELETE SETUFPS.
1 g a R :

##x# VIRTUAL-DISPLAY-SETLP NUMEER 1 #xs

[

1: 11-MASS V5. 10-E-LG, TEST Os[ 0.000E-01, 1.000E+02)x[ O.
o 21— V8. 10~E~-LiG,TEST 0.0 0.000E-01, 1.000E+02)xL 0.
we® IGOTO, IPASS ##e . 3 z :

Y ,

e IGOTO, IPASS % & 2

VIRD >

HELF

*HH VIRD MENLL 3t

SETV SET VIRTUAL DISFLAY

REFR - REFREZH VIRTUAL DISPLAY

CURS ~ ENABLE CURSOR

GATE - SET. MODIFY. DELETE. OR REFPLOT 2-DIM GATES
WGAT — WRITE COORD. OF LAST DEFINED GATE ON PRINTER
LGAT — LIST COORO. OF ALL GATES ON PRINTER

LINR - SET. MODIFY OR DELETE LINEARIZATION

CONT — CONTINUE PREVIOUZ OFPERATION

HCOF — PRODUCE HARD-COPY OF THE CURRENT FLOT

ANLD — RETURM TO ANLDAT

INIT - SWITCH T INIT

DISF — SWITCH To DISF (FLOT AND MANIPULATE SPECTRA)
HELF -~ GET THIS LIST

QOOE~(1,
QO0E-01,

2.20 )UE*‘O;

2. 200E4+02



EXAMPLE '15

AHLDAT bx
VIR

. U
CURE

SLENNE+NSs 1.5253E4+03
S,RANE+GSy 1 320E+030
1L 0SS3E+0Es 11098+ 030
1. 196E+03y S, SZ0E+0SS
SBLIZ0E+OSe 1. 02 0E+05)

WIRD » '
HZaOR
WIRD : ' '
LIMR ‘ B .
ZHTER #-MEW COBR. FOR-LIME 3 1 >
SO0, ' ’ .
IHTER H-rEW COOR. FOR LIWE # 2

1500, ' ' : o
CHTER PARM, # FOR THE LIM. COORD, (Diek= &3 >
53 '
WIRD

GATE

ADD, CHANGE, DELETE , OR REFLOT A Z-DIM GATE 7
(A/C/D/F - NO DEFAULT)

SATE DELETED. =2 oATEZ REMALIN,
WIRD ' , e '

GATE :
CADDL CHANGE, DELETE, OR REFPLOT A 2-DIM GATE &

CA/C/D/P - ND DEFALILT)
n !

EF SATE MUMBER. IF G ALL GATES WIlL ke < LUTTED

f FLOT HUMEBER CIF 0 THE PREZENT. AXITAEMMEHT GRE ASIUMET:

SMTER GRTE MUMEER. IF 0 [ALL GATEED WILL RE RPLOTTED

éﬁTER FLOT HUMEER CIF 0 THE FRESENT HEZTHMMEMT ARE HEIUMELD
VIRD >
AT

111
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- 'EXAMPLE 16a

wxx IGOTO, IPASS ##s 4 z
DISE o0
HELP A
### DSF1 MENU ¥
SF = SELECT SPECTRUM ‘ :
CL = CLEAR ALL AND ZET WINDOWS T DEFAULT VALUES
ER = ERASE THE SCREEN
SW = . SET SCREEN WINDOW
PO = CHOOSE PRE-SET SCREEN WINDOW
VW = SET VIRTUAL WINDOW
LL = SET LOG-LIN OFTION L L e
HO = SET HISTOGRAM-DOT CQPTION '
LE = SET LABELS FOR X AND Y AXES AND SPECTRUM TITLE ..
NL = ENABLES TO OMIT LABELS AND NUMBERS FROM FRAME
ML = ENABLES T ENTER LABELS 'MANUALLY FROM TERMINAL . -
FR = FLOT FRAME
PL = PLOT DATA
ES = PLOT ERROR-BARS ON THE CURRENT SFECTRUM
P = FLOT GROUP OF SPECTRA. (UF TO, 12 .SPECTRA) . R
S0 = SELECT A SPEC FROM THE ABOVE GROUP TO WORK ON
PF = PLOT THE LAST FIT DONE BY "CURFIT" IN "OC"
HC = PRODUCE A HARD-COPY OF THE SCREEN
IV = SELECT PLOTTING DEVICE '

#% ENTER <CR> TO CONTINUE

WA
MW
WD

=i

M-

ac
HE
AN
InN
SE

IsF1 >

[ O | O TR O I 1 O O

ENABLE CURSOR - - ' e

MARE WINDOWS GN LAoT PLOTTED SPECTRLIM

DISPLAY SPECTRUM WITHIN:- LAST DEFINED WINDOW
STORE THE CURRENT WINDOW AS A 1 DIM. CONDITION
MARE 110 "CONDY (SET WINDOW) ON PLOTTED SPECTRUM
SPECTRUM OPERATION-CODE READING

HELF. GET THIZ LIST

SWITCH TO ANLDAT

GO TO INIT PROCEDURE

GO TO SETEXP PROCEDURE
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EXAMPLE 16b

wx# [EOTO, IFASE #3## ! i

OIER i

ENTER OF-C0ODE 5

HEL.P

### SPECTRUM OFERATION-CODOES #%%

HELF

DEFILS
DEF2L0S
NRMSFC
SRRTSF
FWRZEF
DIVERC
ML SPC
ADDSPC
SMOCOTH
DEMOTH
AVRIZPL
MOLnEC
GETIDE
GET2DE
DS LDz
Fszis
GETZ2DF
CURFIT
COMBIN

GET THIS LIET

DEFINE A NEW 1-DIM SPECTRUM

DEFINE A NEW 2-DIM SPECTRUM

NORMALIZE SPECTRUIM

EERT OF A SPECTRUM

FOWER 0OF 2

DIVIDE ONE SFECTRUM BY ANOTHER

MULTIPLY TWO SPECTRA

ADD TWO SFECTRA

SMOOTHING OF A SFECTRUM

DIFFERENTIATE AND SMOCGTH

AVERAGE OF A SPECTRUM

MODIFY CONTENT OF SPECIFIC BINS IN A SPECTRLM
COPY 1-D SPEC FROM SPECTRA-BUFFER TO PLOT-BUFFER
COFPY 2-D SPECD FROM SPECTRA-BUFFER TO PLOT-BLUFFER
COPY SPECTRUM FROM PLOT-RBUFFER TO SPECTRA-BUFFER
2=0IM SPC FROM PLOT-BUFFER TO SPECTRA-BUFFER
PROECT 2-DIM SPEC. ON 1 AXIS (RESULT: PLOT-RLF)
CURVE FIT TO SPECTRUM ALREADY IN THE FLOT-BUFFER
SRJEEZE N OBINS OF INPUT SPEC. TO 1 BIN OF OQUTRUT

ENTER OF-CO0E 3@

DISF 555

113
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DEF1
S

ENTER SPECTRUM NUMEER >

TWO ADDITIONAL NUMBERS MAY BE ENTERED:
1 - THE NUMBER OF THE ERROR-SPECTRUM
2 - THE NUMBER OF THE SPECTRUM WHERE THE X-COOR. OF YOUR SPECTRUM RESIDES.
DEFAULTZ: THE X-COORDINATES ARE TAKEN FROM THE SPECTRUM DEFINITION.

IF THE ERR.-ZPEC. NUMBER < 0, POISSON ERRORS ARE TAKEN.

13 -1 '

SFECTRUM 13 IS IN THE FLOTTING BUFFER _ o
XL= 0.0000E-01 XU= 5.0000E+00 DX= 4.0000E-0Z.
YL= 0,Q000E-01 YU= 1i,3717E+00 S ’
INTEGRAL OVER ABS(SFECTRUM)= 1.459: E+Ui -

X-SPECZ: O ERR-SPEC: ~1 - ’

MODIFY VIRTUAL WINDOW 7 (Y/N)

{ChY o !

DEF1 >
FL

nsEl o

FG '
ENTER # OF 15T AND LAST SPECT. TO EE PLOTTED
DEFALLT-SPECTRA 1 TO 1%

1% 22

X

ENTER # OF SFECTRUM YOU WISH TO WORK ONM. PRESENT SEPC # Is 2
DEFALULT: RETURN TO DSP1.
1z

nEPl

WINDOW-MARES NUMBER 1

SFECTRLUIM 13 FROM- 0.000E-01 TO- 0.000E-01
AVERAGE = 0.000E-01+- 0,000E-0O1
INTEGRAL = 0.000E-01

% %

DSFE1
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EXAMPLE 18

i -
IM=0T wEY T LIM-0sYLI5-27

HITTOSREM OF LOT MODE JH~Ds @

ANY CHAFACTEE TO BE UZE 85 A SYMEOL :

WMIRTUARL M I MMES s Y TN YA
EMT WHULEET RRE 1o ORanE+nd 2. NES0E+GE G, no0nsE—-0f . 2058

a0 0 Sann

AL FH-TiIMOol-2

OF ERFDR-LZFECTRI M




Tata TRET-SRECTS ARD H=-0TMoL -2y 12

HO . :
SELECT HISTOGRAM OR DOT MODE (H/0D) @
8] .

###% ENTER DOT-TYPE CODE (1/2/3/74/5/74) ###
- OFEN SHUARE

- CLOSED =SoUARE

- OFEN CIRCLE A

- CLOZED CIRCLE

-~ FEN TRIANGLE

— CLOSED TRIANGLE

- A BAR ( -

U I P 8 e

|p

nDsPL >
SELECT HISTOGRAM OR DT MODE (H/D) @

C
##% ENTER LINE~-TYFE CODE (O/1/2/3/74) ###
O~ A S0LID LINE

1 - A IMTTED LINE
2 ~— A DASH-DIT LINE
2~ A& SHORT-DASHED LINE
4 - A LONG-DASHED LINE
<CR
DsF1

&———This command does not exist, So,

116
EXAMPLE 19a '

return to DSP1D.



EXAMPLE 19b 117

gggfggm-«tn}nfz o 4~ Define new 1 Dim spectrum
ENTER: FARM. #. X~LOW, X—LiF, DX TYFE-INT/REAL(1/2)

EE CAREFHL !INFUT PARAMETERS ARE NOT CHECKED FOR ERRORS:

3 0. 220, 3.1

NEW —rE'TR‘E”NUMBER IS 1

ENTER OF-C0ODE 58

DEF 1D

ENTER: PARM. #, X-LOW, X—-UF, OX, TYFE~INT/REAL (1/2)

BE PAREFHL P OINPUT PARAMETERE ARE NOIT CHECKED FOR ERRORS:
20, 280, . 1

NEW SFECTRUM NUMBER 1% e

ENTER OF-CODE e

GET 2D %= Project 2 Dim spet #6 on parm #3
ENTER Z-DIM SPECT#. FPARME OF PROJ-AXIS, X-LOW. X-UF, Y-LOW, Y-LUP:

X-LOW, X—=IdF - THE LIMITS ON THE X-AXIS

Y-LOW, Y=LUF — THE LIMITS (ON THE Y-AXIS

DEFALILT VALLES Q O O.000E-01 Q. 000E-O1 0. 000E~-01] Q. O00E -~

ENTER OFP-CODE ¥ 3

GETZ0F ' ‘

ENTER Z-0IM SFPECTH#,. FPARME OF PROJ-AXIS, X-LOW, X-UF, Y-LOW, Y-LF:

X—LOW, X~LF — THE LIMITS ON THE X~-AXIS : '

Y-LOW, Y-UF — THE LIMITS ON THE Y-AXIS

DEFALILT VALLES & 3 0.,000E-01  2.000E+00  0.000E-01 2.800E+02
(NOTE that SPCOPR remembers the previous input)

ENTER HF“rnDL e

DFsimes 4?————————-—Save the projected spectrum for
ENTER SFECT# @ further use

1

ENTER OF-CODE t:

Project 2-DIM spect #14, which contains
HETZDP <« therarlances of spectrum 6 on parm #3

ENTER 2-DIM SPECT#. PARM# OF PROJ-AXIS, X-—-LOW, X-LUF, Y-LOW, Y-l
XL X—-LF — THE LIMITS ON THE X—-AXIS

Y-LOW, Y~ ~ THE LIMITEZ ON THE Y-AXIZS

LDEFALLT VALLES & =S 0,.000E~0Q] SLO00E+00 O, 000E--01 2L EO0E ROz
14

ENTER OF-CODE 23
[P D
ERTER SFECTH =
S &————Save it in 1-DIM spect #2
ENTER 0OF-CODE 2@
SURTEE €———And take the SQRT of spect #2 to get the
ENTER SPECTH, TRGT-SFECT# AND N-DIM(i/2) @ errors on spect #1
CH =0 SRRT (CH)

2 1

I
oL

ENTER OF-COUE ¢35
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DSF1 >

SF - -

ENTER SPECTRUM NUMBER > .

TWO ADDITIONAL NUMBERES MAY BE ENTERED:

1 —- THE NUMBER OF THE ERROR-SFPECTRUM . '

2 - THE NUMBER OF THE SPECTRUM WHERE THE X~ CDOR. OF YOUR SPECTRUM RESIDES.
LEFAULT: ‘'THE X~COORDINATES ARE TAKEN FROM THE SPECTRUM DEFINITIUN
IF THE ERR.-SPEC. NUMEBER < 0, POI%SUN ERRORS ARE TAKEN. - -

i

SPECTRLUM 1 Is IN THE PLOTTING BUFFER _

L= 0.0000E-01 XU= 5.0000E+00 DX= 4, QOOQE~-Q2

YL= 0.0000E-01 YU= 2.3142E+00 - : o

INTEGRAL OVER ABS(SFECTRUM)= 1.4970E+02

X~-SPEC: 0 ERR-SFEL: Q

MODIFY VIRTHAL NINDUN 7 AY/N)

SITION. FOR IMDEX:ENTER,NPUEiO,P.

Fidid Poes DDE #an

:TNUFX ERTER wEOEn

Plot spect #1

¢

DR POESITION. FOR INDEX ENTER NPOSCO 3

<« Plot the errors saved in spect #2
o F hFﬂ IF&. -!‘ ECTRUIM.
RS ARE ASSUMED (SORT(F X))

ERTS R )

L.Et S €————— Add labels
THANGE LABEL OF X, YoAXIS OR.TITLE (X/Y/T) & .
RETLIRN TO "DISFY MENU BY <ICRD

\I/ s

INFLT LAREL Y (40 CHAR)

DEFALILT

COUNT S




~EXAMPLE 19d

CHAMGE LABEL OF X, Y AXIS OR TITLE (X/Y/T)
RETURN TO "DISPY MENU BY <CR>.

.

TNFUT TITLE (40 CHARD

DEFALLT

FLOT OF THE ERRORS IM SPECHI.

THRNGE LABEL OF X, Y AXIE OR TITLE (X/Y/T)
RETURN TOO DTSR MENL BY <ORG.

pd
«

Replot the frame

WA S ' ‘
M ' < ‘ --Mark window

# WINDOW-MARES NUMBER 1

# SPECTRUM i FROM-~ 2.2464E+01 TO- 2.191E+02Z
AVERAGE = 1,229E+024— 2. 221E+0L
INTEGRAL 1.118E+03

1

DEF1
FR

Pl
£

Switch to SPCOPR

A

119



EXAMPLE 19e 120

ENTER OF-CODE &3

CURFIT

ENTER SPECTRUM NUMBERS OF Y AND X SPECTRA.
DEFAULT: N(Y) = 13 N(X) = 0] ' )
<Cﬁ) ",.‘;'_‘ '

Y“HFEL.‘w 13 SPEC. = [

ENTER NHMBER oF ERRHR—uFElTRUM.

IF < O STATISTICAL ERRORS ARE' ASSUMED .

IF = O ALL BINS HAVE THE SAME PRHBABILITY
NOTE: ERROR BARS IN PLOT BUFFER ARE REPLACED BY THE
CORRESFONDING WEIGHTS, BUT THE ERROR SPEC. NUMBER 1S
REMEMBEREL. DEFAULT = 0O
~1
WEIGHTING MODE = POISSON
ENTER LOWER AND UPPER LIMITS OF THE RANGE OVER WHICH THE FIT WILL Bt 'MALE.
A A DEFAULT THE MARKED-WINDOW RANGE IS TAKEN
L=XU THE FULL SPECTRUM RANGE IS TAKEN

’1.; 3.02

SEARCH BETWEEN XL= 1 1oos+oo (BIN A’ﬂg) ANn'xU= 3.020E+00 (BIN™ "' 76)
ENTER FUNCTION = .
GALES 1 (AG+ASHX+ALEX##D) + AL#EXP(—. 5% ( (X~ A*)/A’)**'))

MAXWELL~ A1#SART(X~A4) # EXP( (=(X-A4)+A3*(X-Ad)##,.5)/AZ )
LEGENDRE~ AQO + SUM (AL#FL(COS X)), L < OR = 20

FLCURVE - USER-SUFPLIED FUNCTION (MUST BE CALLED FCURVE)
GAUSS :

ENTER NUMBER OF TERMS TO BE. FITTED DEFAULT= 23 >

(CR) e

THE NUMBER OF DEGREES OF FREEDOM IS 45
15T CHOICE OF TERMS:

1.272E+00 2.373E-01 1.87%E+00

Do you WIsH TO MODIFY THESE TERMS T (N/Y)

INITIAL CHI-ZSQUARE = 2. 799894E-01
TOTAL NO. OF ATTEMPTS = 4 LAMBDA= 1.000E-0S
### CURVE~FIT RESULTS s
A 1= 4.2LPE-Ql4~- 2, 2593E-01 A 2= Z.684E~01+- 1.110E-01
A 2= 1. v67E+OO+— 1.232E-01 A
CHI-SOR/D.C0.F= 1,50%E~01 NUMBER OF ITERATIONS = 4

ENTER hPELTRUM NUMBER WHERE THE FIT WILL BE DEPOSITED
IF =C 0 THE FIT IS NOT SAVED !

@

ENTER OF-CUODE :=:

B

DISE 33
FE

s

F 1
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ENTER OP-CODE 23 D — ' Perform curve fit

CURFIT

ENTER LOWER AND UFPER LIMITH OF THE RANGE OVER WHICH THE FIT WILL EE MALDE.
AS A DEFAULT THE MARKED-WINDOW RANGE IS TAKEN

Xi.=XlU THE FLULL SPECTRUM RANGE IS TAKEN

SEARCH BETWEEN XL= 2Z.264E+01 (BIN €) AND Xu= 2,191E+02 (BIN 74)
ENTER NUMBER 0OF ERROR-SPECTRUM.- : :

IF O STATISTICAL ERRORS ARE ASSUMED (DEFAULT)

IF < 0 ALL BINS HAVE THE SAME PROBABILITY

ENTER FUNCTION

GAUSS ¢ (AA+ASHX+ALHX#%2) + AI*EXP( LS (X-A3) /A2 )**‘))
MAXWELL~ AL#SURT(X-A4) # EXP( (—(X-A4)+A3%(X-A4)#%,5)/AZ )
FILUIRVE = USER-SUPPLIED FUNCTION (MUST BE CALLED FCURVE)
GALSE o : e .

ENTER NUMBER OF TERMS TO BE FITTED. DEFAULT= 3 >

THE NUMBER OF DEGREES OF FREEDOM IS &4
15T CHOICE OF TERMS:

4. 500E+01 2. 321E+01 1. 229E+02

oo You WIsH TO MODIFY THESE TERMES 7 (N/Y)

INITIAL CHI-SGUARE = 2.577056E+00

TOTAL NO. OF ATTEMPS = 3 LAMDA= 1.000E-~0Q4
##% CLURVE-FIT RESULTS ### ‘ '
A 1= J.713E+01+~ 1.720E+00 A 2= 3.193E+01+~- &.131E-01
A 3Z= 1 207E+02+- 1.243E+00 A
CHI-SOR/D.0.F= 1, 389E+00 NUMEER OF ITERATIONS = c]
ENTER SPECTRUM NUMBER WHERE THE FIT WILL BE DEPDDITED
IF =< O THE FIT 1% NUT SAVED !

ENTER OP-CODE ::

FE ¢ Plot the fit
OI&P
H:
T € - Make two copies. Why not? -
DspPl > S
HC
Enter interactively the desired label.
T o B -
ML
ENTER POSITION (IX,IY-IN SCREEN UNITS)
TEOO 100

CENTER TEXT (P TO 40 CHARACTERS) This is a wrong p051t10n
. - ' 4—————=DNon't enter text,
ENTER CHARACTER S1ZE (4/3/2/1) (4-SMALLEST)

X AND Y SIZE OF CHARACTERS (IN SCREEN UNITS) 31 48
ENTER ANGLE OF ROTATION (O OR %0 DEG FOR TEK.)

DEPL > ' :
) (_—_— try again.
i ) y 28
ENTER PHQIFIUN (IX IY-IN SCREEN UNITS)
2000 2800

ENTER TEXT (ULIF TO 40 CHARACTERS)
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CURFIT demeonstration o _“ ﬁH\' E L
ENTER CHARACTER SIZE (4/3/2/1) (4-SMALLEZT)

&

Y OAND Y SIZE OF CHARACTERZ (IN SCREEN UNITS) - 34. 0 53
ENTER ANGLE 0OF ROTATION (O OR. 90 DEG FOR TEK.):

<CR> sk

DEFL >
HC: S

Make a hard.copy . . ...

:C“SS;F) l el i . A T -‘ " ;‘jf.“t., i e
e - : Make a second one. Why not?

IN N " R wnf'f |

#ad TEOTO, IFASS #as 3 o

ENTER INIT COMMAND. For helr.enter-HELF L3> 0 o0 .
ANLI e A A e D
FiNL T ‘ e RIS TP+ L S

R34 IGGTQ;IPAEE[@%*wL?vgbf,‘y- Do L



1 o C CODE k¢  RUN NUMSER 943
BYENTS REATY 21558 EVEKTS WRITTEN= 2R§97

¢ OF BLOCKS RERD= 863 & OF BLOCKS WRITTEN= a
REJECTED EVENTS 2 1 383 275 e 4] 8 <] (]
ACCEPTED EVENTS @ 5SB808 12332 20862 8 703 2] 8 )
%ok NUMBER OF EVENTS WHICH PASSED THE DEFINED TESTS ook
TEST NUMBER NUMBER OF EVENTS
1 “HI BIT REGISTER NOT SETTED PROPERLY, REJ -2
2 BOTH HI TELESCOPES FIRED. REJ. 1
3 TEL # 1 : Z NOT DEFINED. REJ. 383
4 TEL # 2 : Z NOT DEFINED. REJ. 275
S5 SC. BIT REG. DOES NOT AGREE WITH ADC.ACC 5804
6

SC#1 AND #7 FIRED SIMULTANUSLY, RCC. 854

EXAMPLE 20

AL



LMt ateatesaalatest b gt nteniogantesloabmbons e de sl ads ale vte w2 Sbbe st e L NS T sl et deat s b b gt ieats alr eyl o sealen] v pfesk T Tt WA fedeys (OB VRN TP S vevy

sk SPECTRUM NUMBER ! H1 - £ DISTRIBUTIOHN. Aotk "EXAMPLE 21
AREA-INTEGRATED OVER PARAMETER ¢ 31) -2~ FROM- 2.69880 TO- 19.9800 IN STEPS OF 1.nee6 IS : 3.0301E+85

#83 AVERAGE OF SPECTRUM NUMBER : 1 FROM: 2.9008E+P0 TO: 1.0@GPE+B1 1S::: 8.1543E+00+ 1, 1397E+00
~-Z- FROM T0

2.8000--  9.9900 6.4440E+03 2.5380E483 2.1360E+03 4.1570E+83 1.1406E+B4 1.P297E+@4 2.6535E+05 6.89080E+82

19.8080--  19.0080 9 .P0PRE-B1 ,
ACCUMULATIVE SPECTRUM -

2.8880--  9.8920 6.4440E+03 B.9820E+03 1.1118E+84 1.527SE404 2.6681E+04 3.6978E+04 3.9233E+405 3.0301E+85

10.08000-- 10.00009 3.8381E+85

siotolricloloiolofobiololololololololoRoicloloolololofololololololtalofololotloloaolloolalokololblofolotRoliclolitoolofaokldatotolollloR ook oToRoloR R TORICIOIOIOIOICIOR
wokx SPECTRUM NUMBER 2 HI - Z DIST. FOR PURE SINGLES.(BY B-REG) ook

AREA-INTEGRATED OVER PARAMETER. ( 31> ~-Z- FROM- =~ 2.9008 TO- 19.9800 1IN STEPS OF 1.0000 IS_:_2.6468E+05

e#se AVERAGE OF SPECTRUM NUMBER : 2 ?RDH: 2.0P0BE+98 TO: 1.800BE+B1 [S::: 8.3773E+88+~ 5.6682E-01

-Z- FROM TO
2.8888-- 9.9088 S5.6280E+92 d4.76DBE+D2 6.0300E+B2 1.685BE+83 S5.7978E+83 8.2730E+D3 2.4660E+05 6.0490E+92
10.000e8-- 10.0008 0.0000E-D1 ] :

ACCUMULATIVE SPECTRUM

2.0808-~ 9.0808 S.620PE+B2 1.0398E+83 1.6410E+03 3.3260E+83 9.1230E+93 1.7396E+84 2.6399E495 2.646CE+0S
10.0088-- 19.8080 2.6468E+85 . '

HORAICIOIIKOIOK IO IIIORAIOIACICIAIIOICICOIOICIOIICIK HOIOICIRDICKAOICIR ISR IOIOIROICOKAR IO KIIKARAIIRIIOR FAACKAOK FAOKICIORAOIKNIOK
*ox SPECTRUM NUMBER 3 MULTIPLICITY. (BY B-REG.). A0okok

AREA-INTEGRATED OVER PARAMETER ( 41) MULT FROM- 8.0080 TO- 7.2800 IN STEPS OF 1.0000 IS : 3.0301E+8S
### AVERAGE OF SPECTRUM NUMBER : 3 FROM: 9.0098E-81 TO: 7.POORE+@O IS::: 6.5910E-B1+- 4.6298E-01

MULT FROM TO : '
0.e088-- 7.0000 2.646BE+85 3.B771E484 5.8470E+03 1.5058E+03 2.75S00E+92 1.60D00E+0] 3.000PE+00 ©.E009E-01

ACCUMULATIVE SPECTRUM
0.06008-- 7.0088 2.6468E+95 2.9537E+8S 3.0122EHA5 3.0272E+85 3.0300E+85S 3.0301E+D5 3.9301E+05 3.0301E+05

124}



AREA- INTEGRATED OVER PARAMETER ( 32) E-H]
00 AVERRGCE OF SPECTIUM MPEIER ¢

R U7 - U PPN PN TS RS FRPON PR Frre Frees |

3.800E+81
5.780E+9)

9.828c400
8.880E+00
?7.0PBE+08
6.808E+08
| 5.820E+28
4.99BE+00
3.808E+09
2.880E+89
1.800E+80
8.88pE-B1

70.0002
XSCALE= 20.880

Se.e00
YSCALE= 1.9B80E+08

4i FROM

59.8008--
€6.8088--
B82.8080--
98.0000-~
114.p0808-~
139.0000-~
i46.8000--
162.8000--
178.08090--
194,0000-~
<18,0880--
Z226.08088--
242.80988--

ACCUMULATIVE

50.0000-~
66.0800-~
82.08C0-~
98.0808--
114,0808--
139.8800--
14€.8000--
162.0000-~
178.0060--
194.0080--
218.0000--
226.0000-~
242.9008~5

'
'
!
H
!
|
|
!
1
!

TO
64.0008
80,0880
96 . 8000
112.0000
128.0000
144.0000
1€0,0000
176.0000
192.0002
208,0980
224,000
240.0900
258.9008

SPECTRUM

64.0008
« 80,0800

96,0800
112.0008
128.80008
144, 8800
168.0000
176 .9808
192.8008
208.0000
224.0080
240.p800
250. 0000

WS reuingil MUDER

> e-r

A TRUT LT Wl EvLiig.

1.38082E+81
1.5000€+01
2.2008E+4@1
2.50B0E+91
3.7088E+01
3.9808E4+0)
4.3080E+01
2.8009E+0]
4.8220E+88
0.0000E-81
8.008PE-B1
9.e088:-21
0.829RE-21

1.3800E+21
1.2700E+82
2.9000E+02
4.94PDE+82
7.4600E+02
1.8510E+83
1.3919€+03
1.6410E403
1.7068E+03
1.7120E+03
1.7130E+83
1.7130E+03
1.7130E+03

119.000

1.4089E491
1.480BE+01
3.1808E+01
3.808BE+31
3.8220E+D]
4.508BE+01
3.9880E+21
1.42BBE+B)
0.0PBRE-B1
0.0PPRE-81
0.0098E-0:
9.08PRE-01
0.0000E-01

2.7000E+01
1.4100E+82
3.2100E402
5.24R0E+82
7.760BE+02
1.8960E+83
1.4300E+03
1.6552E+03
1.7€60E+83
1.7120E+33
1.7136E+03
1.7130E+93
1.7130E+03

FROM-  S0.0000 TYO-

[EETS CRTTS PP PR PG PRI P PN PUAP PR P

130.880 150.960 170.200 199.e98

1.5880E481
2.30B2E+8)
2,780RE+81
2.0800E+01
3.7808E+9)
3.2800E+81
3.7000E+01
1.5098E+01
1.0038E+28
9.8820E-81
@.0eeeE-01
©.9888E-9)
0.8808E-01

4,208PE+01
1.64B0E+82
3.4800: 482
5.4480E+402
8. 13BPE+02
1.1288E+03
"1,4670E+03
1.6700E+03
1.707:+03
1.7120E+03
1.7130:+03
1.7130E+03
1.7130E+03

9.9880E+0P
2.18BBE+D1
1.78088E+21
3.3e00E+21
4.7030E+91
4.780CE+01
4.6008E+8;
7.0008E +00
2.0PDBE+00
8.0280E-B1
8.8280c-81
8,8e08E-91
0.2800E-81

5. 100BE+2}
1.8500E+02
3.65092E402
5.7700E+02
0.6800€+02
1. 175QE+E3
1.5130E+03
1.6770E4£2
1.7090£+03
1.712CE+03
1.7130€+03
1.7130€+03
).71365+93

250.0000
9 FROM: S.GB00E+S1 TO: 2.9000E+82 1§::: 1. 16¥SE+82+— 3.899%m1

® =

EXAM

IN STEPS OF 2.0000

- ) -
PLE 22 @

16 ¢ 1.7133E4+03

U DUUON TR JPUR FEUU DOTN PUDUN PN SO BEUSN JUBIY
-

1.3880E+D1
1.68BRE+D1
2.5008E+D1
2.9000E+9)
4.3082E+01
3.6000E+91
2.800BE+91
9.e00et+0a
©.080BE-E1
8.0000E-01
8.8008E-€)
8.PPBOE-61
8.0088E-01

6.4080E+D1
2.8100E+@2
3.9480E+82
6.86BBE+02
9.0380E+82
1.2110E+03
1.5410E+03
1.62608E+83
1.7820E+03
1.7120E+03
1.7130E+03
1.7130E+03
1.7130E+4032

210.000

1.2008E+81
2,.380BE+8)
1.9000E+01
3.9008E+D1
2.8BRBE+D1
4.3C0CE+01
2.ecegc+8l
9.C200E+08
3,8000E+80
1.BBACE+DP
£.6020E-D!
€.CeceE-21

?.60BDE+D!
2,24PCE+B2
4, 1300E£+02
6.3600E+02
S.31PBE+D2
1.2540E+83
1.5699E+03
1.6950E+83
1.7120E+03
1.7130E+83
1.7130€463
1.7130E+03

230.g92 258.000

1.800BE+0!
2.5080E+D1
2.2000E401
4.0828E+01
4.0000E+01
S.E8080E+D 1]
3.8BEIE+DL
3.0099E +20
©.0880E-01
©.02e8E-81
€.8900E-01
8.8200E-D)

9.4000E+01
2.4300E+02
4.3588E+02
6.7682E492
9.7180E+D2
1.3120E403
1.5990E+83
1.69B0E4+D3
1.7128E+03
1.7130E+83
1.7130E+03
1.7130E+83

1.B800BE+21
.9DBYE+31
. 40DBE+E!
.3008E+81
. 1882E+21
.6R83E+0
208BE+D!
.0000E ~2T
.eca2c-e:
2ceac-21
0223E-01
eeoRs-21

OODOANGHWNW—

1.12002+492
2.6200£+82
4,E30CE+02
7.099BE+82
1.0120E+93
1.34B0E+83
1,6210E+93
1.7020E+03
1.7120E+03
1.7138E+483
1.7130E+32
1.7130E+83
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*olok IUO DIM. SPECT&UH NUTBLR 1 _~__TQEIEﬁEEEEIj-;_E_Y§;_§Efi ______________ ***"EXAMPLE'ZS
AREA- INTEGRATING OVER PARAMETER ( 31) -2- FROM- 2.60080 TO- S5.0008 IN STEPS OF 1.6000
AND PARAMETER ( 42) SC # FROM- 1.8880 TO- 7.6008 IN STEPS OF 1.0000 IS : 3.9684E+94

Géééé(6666666666666666#6666666%GG666666666666666666666666666&6666666666666666&6666%66%6666éééé6&666@6é¥66666#66666666

' ‘ - -z - |
:  SC & : 2.00PE+20 : 3.P0PE+00 : 4.000E+00 : 5.0PPE+00 : 6.0PBE+ED : 7.0DBE+00 : ©.000E+00 : 9.0BPE+O8 :
CEECCEEEEEECEETEEectteecetctctectctcerctccccecceccctctccceeccectccbccccccecreccctecccrcececcccccccecceececccceceeecccee

: 1.0800: 3.3158E+83 : 1.1750E+83 : 7.8100E+02 : 1.2570E+03 : 3.8720E+03 : 9.850BE+02 : 1.1801E+04 : 3.900BE+D)* :
: 2.0000: 2.5420E+83 : 7.680BE+82 : 5.8580E+82 : 8.9500E+02 : 1.7620E+03 : 6.290BE+D2 : 2.4310E+03 : 2.6800E+81 :
H 3.0000: 6.4400E+92 : 1.66B0E+B2 : 1.0600E+D2 : 1.520PE+02 : 1.8400E+02 : 8.S0CDE+8! : 4.7680E+02 : 6.0000E+88 :
: 4.9080: 8.46B0E+82 : 2.9900E+92 : 1.1800E+82 : 1.4309E+82 : 1.9200E+02 : 6.7008E+81 : 3,.58GOE+82 : 2.0000E+88 :
H 5.0000: 5.9200E+82 : 1.1080E+02 : 9.BBOPE+01 : 7.9000E+Q1 : 1.57BOE+02 : B8.1080E+9)1 : 3.710DE+92 : S5.0B8BE+00 :
: 6.0900: 4.1420E+B2 : B.3000E+81 : 4.2080E+01 : 4,.8008BE+81 : 7.700CE+81 : 3.2008E+81 : 2.0100E+02 : 4.0000E+00 :
: 7.0080: 1.4300E+82 : B8.7000E+91 : 4.7B00E+81 : 7.600PE+81 : 3.0300E+82 : 8.1000E+91 : 7.7S0BE+02 : 3.P000E+0D :
€

CECECECEEEEEECEECECEECEEeClecteeteeelteeltleecteeEeeeeleeeeteeeceeeelecceeececeeetccetcecececccccececeeceececceceeceece

N

~Z- FROM ' T0 . . :

2.08800-~ S.8888 8.4960E+83 2.6000E+B3 1.769BE+83 2.6500E+83 S5.7470E+03 1.9640E+03 1.6373E+94 ©.5S000E+91

SC & FROM T0
{.0080-~ 7.8000 2.2425E+84 9.6380E+B3 1.82SOE+03 1.9350E+83 1.4458E+83 9.0189E+82 1.5158E+83

HOOHRAAKAKAAIOIACIIOR KA AAAAOIIOIOIOK IR IR HOIOICIAHIOIKHOIIKIKKA AR HHRARAAIHOKARAK A A AR AKAOKAACHACIIRAKAKNOKAKKKAAAIKAOKHHOKHOKICIOIIOINOK

sk TWO DIM. SPECTRUM NUMBER 2 REGION - 1, TRC - TRUE. Aok
AREAR-INTEGRATING OVER PARAMETER ( 31) -2Z- FROM- 2.0008 TO- 9.06808 IN STEPS OF 1.0000
AND PARAMETER ( 42) SC #» FROM- 1.9008 TO- 7.8888 IN STEPS OF 1.0000 IS : 1.7465E+04

66666&666666666666666666666*666666666666666666666666666%6666666666@ééééééééééééééeéééé6666666666666666666666666666666

| | - -2 -
SCe : 2.000E+00 : 3.P0PE+P8 : 4.PPDE+PB : S.ODOE+0B : 6.0ODE+0D : 7.000E+08 : 8.P00E+BB : 9S.000E+00 :

CECCEECEECEECEEEECCECEEEEEECEECEEEECEEeteecereCrllCeeeeCeeteeeeEeeeeEteeeeeeceeeececeeceecccctecceceeececceececceccececee

: 1.6800: 1.7820E+83 : 5.4500E482 : 3.3680E+02 : 5.298BE+82 : 1.189BE+83 : 3.7280E+82 : 4.7740E+03 : 9.0000E+00 :
: 2.0000: 1.3560E+83 : 3.8200E+92 : 2.9400E+82 : 4.0600CE+02 : B.3660E+B2 : 2.56B0E+02 : 1.04B0E+23 : 1.0800E+0! :
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10.

11.

12.
13.

-128-

Figure Captions

The overlay structure of WC.

The normal flow of WC

A single virtual display in VIRD.

Two virtual displays. . .
Set linearization on piot 1 énd a frée;fbrm 2—DIM'gate}on plot 2.

Re-plot the gate set on figure 5.

Setup of 15 free form gates in VIRD. Gates can overlap and be set iﬁ

any order on any 2-DIM parameter space. | |

Demonstration of the effect of linearization. The x-axis in plot 2

is the new-linearized x parameter and the y-axis is the same as in

plot 1; |

Plot of a group of 12 spectra in DSP1 and a window marked on the last

spectrum ( 2) by (MW command). |

Re-plot of spectrum 12 seen in figure'9 betwen the limits of the

window marked on the previous plot (fig. 9.) using the command.wD.

The same spectrum as 10 but changing the screen window by SW command.

(See also PO commahd),

The same spectrum as 11 but in Togarithmic scale (LL command code 2).

Spectrum plotted in dot mode (HD command). On the right side the

error bars of the same spectrum are shown (ES command).

A Gaussian fit to the spectrum within the marked window done in SPCOPR

(OC) by CURFIT command and plotted by PF command in DSP1. This is the "

result of the calculation shown in Example 19b-19f.



14.

15.

-129-

Several spectra, one on top of the other, p1otted_in histogram mode
with different line type (HD command).

The same spectrum plotted in linear and log scale (using LL command)
and at two different screen-window settings (using the pre-set windows

in command PO)
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Create the Binary-
Library of WC on
your UL by $COMPWC

131

" (or $EXE SED).

Cheate;YFSR under
any name NAME on
your USL using $EDIT

“Done by

w >
: $ANALY . 5,1) Compile NAME & 1link
Catalogue the WC it with the WC Binary
task on the Load- Library<. . - :
Library (TOC File) _
by $LOADWC 2) Catalogue the Load
e e Module as an Overly
under the Hame NAME on
your Load gibrary (To0C).
:' ;
K 1) Restore "SETUP file
and SPECTRUM buffer by
i $RESTFI. (Copy them
i from USL to screatch
| Done by files.)
| $WC :
g 2) Assign I/0 devices.
?5 : |
| 3) Execute WC ;
T
§ 1
"l SETEXP ;
: x
] B
CINITS |
PN ¢ | WSS — ) :
VIRD N DSP 1D
ANLDAT DISPS :
e o
YFSR [© - T SPCOPR
PRTSPC
o DSP2D
Save the SETUP and ,
the SPECTRUM buffer End WC

by $SAVEFI

Fig. 2
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- P ¢, NUMRER 1
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XI. Appendices

1. The default YRSR,
2.a. The default SETUP file.

b. An example of a more complex SETUP file.
3, List of subroutines.

4, List of procedures.
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*E.0+1 MODCOMP SOURCE EDITOR DATE 02/08/84 21:45:12 ?AGE
APPENDIX 1

QO QO aoaaoaoaoaan

* %%

&k %x

* %%

dkkkhhkkhkhkhkhkhkhkhkhkhhkhkhkkhkkkhkkhkkhkhhkhkkkhkkkhkhkhkhkhkkhhkkhkkkhhkk

SUBROUTTINE YFSR

SKELETION SUBROUTINE OF YFSR.

***#*************************************************
SUBROUTINE YFSR (NPASS ,NSKIP,*)

IMPLICIT INTEGER*2 (I)
COMMON BLOCKS NEEDED FOR OVERLAYS.

COMMON/IOCOM1/101,102,103,104,I05,106,107,108,I09
COMMON/IOCOM2/IRUN,NRUNS ,NDB ,NDBMAX , NCOUNT , KCOUNT
COMMON/IOCOM3/IWIN, IWOUT,NSKP (10) ,NACC (10) ,NRUNC

" COMMON/TEKCOM/ INTEKT

COMMON /SPCCOM/ ISPEC (8424)

COMMON /DFSCOM/ KAVLSP,KSTADD,LEFTSP

COMMON /DUMCOM/ DUMMY (4212)

COMMON /RANDOM/ NSEED

COMMON /PARCOM/ NPARM,LPARM(100),TXTPR(100)

COMMON /CNSCOM/ NCNST,CNST (100)

COMMON /CONCOM/ NCOND,COND (100,2),ICONDP (100)
COMMON,/D1SCO1/ND1SP,ID1SP (100,4) ,D1SPC(100,3), TXT1D (100, 10)
COMMON,/D1SC02/KD1SP (100) ,LD1SP (100)

COMMON /D2SCO1/ND2SP, ID2SP (100,5) ,D2SPC (100,6) ,TXT2D (100,10)
COMMON/D2SC02/KD2SP (100) ,LXD2SP (100) ,LYD2SP (100)

COMMON /WCNCOM/ NWCND,WCND (10,6)

COMMON /GT2COM/ NGATS2,MAXGAT,MAXPOP
COMMON/GBOCO1/IBN (50) ,IPX(50) ,IPY(50) ,BY(1000) ,BXL(1000) ,BXU(1000)
COMMON/GBCOM2/ INWC (50)

COMMON /TSTCOM/ NTST,ITEST (100),NTEST(100),TSTXT(10,100)
COMMON/STSCO1/NSTEST, IGRP1 (4) ,IGRP2(4) ,ISTSN (4)
COMMON/STSCO2/IOPR1 (4) ,IOPR2(4) , IOPR3 (4)
COMMON/STSCO3/1IG1D(4,5) ,IG1G(4,5) ,IG1lP(4,5)
COMMON/STSCO4/IG2D(4,5) ,I1G2G(4,5) ,IG2P (4,5)

COMMON /VARCO1/NBITPI,IBITPI (100),ICOORI (100),ISTCOI (100)
COMMON /VARCO2/NBITPO,IBITPO(100),ICOORO(100),ISTCOO(100)
COMMON /LINCOM/ NLINR,LINPR(16,3),XLINDT (16,26 +2) ,YLINL (16,2)
COMMON/VIRCOL/NVRSN, IVIR,NVRSET , NVRPLT
COMMON/VIRCO2/IVRS (2) ,IVRTST (12,2) ,IVRPRX (12,2) ,IVRPRY (12,2)
COMMON/VIRCO3/VRXL(12,2),VRXU(12,2),VRYL(12,2),VRYU(12,2)

\

1
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COMMON/VIRCO4/XVRL (12) ,YVRL(12) ,VRCX(12) ,VRCY (12)
COMMON,/VIRCO5/IVRXL (12) ,IVRXU(12) ,IVRYL(12),IVRYU(12)
COMMON/VIRCO6/IVRPX (12) ,IVRPY (12) ,IVRT (12)
COMMON/ANSCOM/IANS1,IANS2,IANS3,IANS4,IANS5,IANS6
COMMON/EVNCOM/IPARI ,IVI (100) ,IPARO,IVO(100) ,EVENT (100) ,ICMC
COMMON /PSPCOM/ NPSPR,IFPSPR,IPSPR(100,4),CPSPR(100,2)
COMMON /QLOCOM/ LDNAME (3),LDLIBN (2)

DATA INO,IYES/2HN ,2HY /
k%

DATA I10/0/

BEGINNING

IF (NPASS.EQ.1l) GO TO 8000
IF (NPASS.EQ.-1) GO TO 9900

a0 o o0

WRITE INPUT EVENT IF DEBUG OPTION IS SET

Qoan

IF (NDB.EQ.0)GO TO 8001

NCT=NCT+1 :

IF (NCT.GT.NDBMAX) NCT=0

IF ((NDB.EQ.1l) .AND. (NCT.NE.NDBMAX) )GO TO 8001

IF (IPARI.LE.IO) GOTO 8001 _

WRITE (102,8101) (IVI(I),I=1,IPARI)

WRITE (102,8100) (IVI(I),I=1,IPARI)
8101 FORMAT(10(/,” HEX “,10(24,1X)))
8100 FORMAT (10 (/,1X,1017)) ,
8001 ' CONTINUE o
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeecceececececee
C INPUT YOUR FAVORITE ANALYSIS CODE HERE
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeececceecceececcecececee

DONT.SAVE THE EVENT (THE DEFAULT OPTION)
.NSKIPé—l
SAVE THE EVENT

NSKIP=0
*** CALCULATE PSEUDO PARAMETERS.

Q o000 00

MOI



119
120
121
122
123
124
125
126
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CALL PSPR

C*** DO ALL LINEARIZATIONS .DEFINED.

C Fkk
c

C *k*

C
C

Cc
8000

CALL LINR. : , . ,
AUTO CHACK OF SIMPLE TESTS. ISTEST IS THE PRODUCT OF ALL THE TESTS
DEFINED AS A SIMPLE TEST WITHIN STST COMMAND OF "INITS".

IF (ISTEST (0) .EQ.I0) NSKIP=-1 ST

AUTO 'SPECTRA INCREMENT.

CALL "INCSPC

REJECT EVENT THAT DOES NOT PASS THE SIMPLE TEST.

IF (NSKIP.LT.0) GOTO 8000

CONTINUE

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeceeeeeececcececcece

C
C
C

8003
C

DEFAULT O/P BUFFER CONTAINS EVENT (1) TO EVENT (IPARO)
COPIED TO THE INTEGER*2 IVO BUFFER.

IF (IPARO.LE.0) GOTO 8002
IF (NSKIP.LT.0) GOTO 8002
DO 8003 I=1,IPARO

IVO(I) = INT(EVENT(I))

CCCCCCCCCCCCCCCCCCLLCeLeeeeceececeeceeeceeeceeeeceeeecceccecce

C
Cc

8002

C *k*
C

C

C *k%

C
C
C

9000
C

WRITE DEBUG OF OUTPUT IF DEBUG OPTION IS SET

IF (NDB.EQ.0)GO TO 8002
IF ((NDB.EQ.1) .AND. (NCT.NE.NDBMAX) )GO TO 8002
WRITE (I02,8101) (IVO(I),I=1,IPARO)
WRITE (I02,8100) (IVO(I),I=1,IPARO)
CONTINUE
IN CASE OF DUMMY INPUT (SIMULATION CODE) STOP THE EVENT-BY-EVENT
CALCULATION BY "RETURN 1".
IF (IANS5.EQ.IYES) RETURN 1

END OF EVENT-BY EVENT PROCEDURE. * k%
RETURN '

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe

THIS SECTION IS EXECUTED ON THE 1ST CALL TO YFSR.

CCCCCCCCCCCCLCCCCeeCeeceeeeeeeeeeeeceereecececeeececececccecccccecccecceeeceeceecccecece

NDBMAX=75
NDBMAX = MAXIMUM NUMBER OF DEBUG EVENTS
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127 NCT=NDBMAX-1 :

128 C *** IN CASE OF DUMMY INPUT (SIMULATION CODE) STOP THE EVENT-BY-EVENT
129 C CALCULATION BY "RETURN 1". '

130 IF (IANS5.EQ.IYES) RETURN 1

131 C ‘ . ‘

132 RETURN

133 C a . ,

134 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLCCCCCCCCCeeceececcece
135 C THIS SECTION IS EXECUTED ON THE LAST CALL TO YFSR.

136 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeCeCceeeeecceeecceecce
137 C SR o :

138 9900 CONTINUE

139 C

140 WRITE (102, 9901)

141 9901 FORMAT(1X, LAST CALL TO "YFSR"”)
142 C INPUT CODE TO DUMP SPECTRA OR RESULTS OF CALCULATION

143 C

144 C *** PRINT RESULTS.
145 RETURN

146 END

147 C hkkkkhkkhkkkhkhhkhhhhhrkkhhhhhhkhkhhhkhhhdkhhhhhhhkhhhrkhkkh ke ek khkhhkkk k&
TOTAL RECORDS WRITTEN = 148/ 18
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10

PAR

" PARM LONG

1

9
17
25

33

41
49
57

65
73

81

89.

97

PARM MEMO

PAR

APPENDIX 2a

M

4096
4096
4096
4096
HU4096
4096
{%996
4096
4096
4096
4096
4096
4096

1
8
15
22
29
36
43
50 -
57
64
71
78
85
92
99
M END

CNST
COND
1DSP
2DSP
WCND
GAT2

LI

NR

PSPR
TSTX -
ANLD

2
10
18

26 -

34
b2
50
58
66
T4
82

90

98

(o NN

11
19
27
35
43
51
59
67
75
83
91
99

4096
4096
4096
4096
4096

4096

4096
4096
4096
4o96
4096
4096
4096

52

n
12
20
28
36
4y
52
60
68
76

84

92
100

3
10
17
24
31
38
45

59

66 -

73
80
871
94

4096

4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096

93

13
21

29

37

53
61
69
77
85

1M1
18
25
32
39
46
53
60
67
74
81
88
95

4096
4096
4096
4096
4096
4096
4096
4096
4096

4096

4096

4096

14
22
30
46
54
62
70

86

94

4096
4096
5096
4096
4096
4096
4096
4096
4096
4096
4096
4096

12
19

26
33
4o
47
54
61
68
75
82
89
96

15
23
31

47
55
63
71
79
87

95

4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096

13
20
27
34
41
48
55
62
69
76
83
90
97

4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096

14
21
28
35
42
49
56
63
70
77

91
98

150
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APPENDIX 2b
1 EXAMPLE SETUP #1 JAN 31 1984
PARM 100
PARM CHAN 100 , , .
1 4096 2 4096 3 4096 4 4096 5 4096 6 4096
9 4096 10 4096 11 4096 12 4096 13 4096 14 4096
17 4096 18 4096 19 4096 20 4096 21 4096 22 4096
25 4096 26 4096 27 4096 28 4096 29 4096 30 4096
33 4096 34 4096 35 4096 36 4096 37 4096 38 4096
41 4096 42 4096 43 4096 44 4096 45 4096 46 4096
49 4096 50 4096 51 4096 52 4096 53 4096 54 4096
57 4096 58 4096 -59 4096 60 4096 61 4096 62 4096
65 4096 66 4096 67 4096 68 4096 69 4096 70 4096
73 4096 74 4096 75 4096 76 4096 77 4096 78 4096 .
81 4096 82 4096 83 4096 84 4096 85 4096 86 4096
89 4096 90: 4096 91 4096 92 4096 93 4096 94 4096
97 4096 98 4096 99 4096100 4096
PARM MEMO 100 e :
R R 2 3 4 5
.8 , 9 10 - 11 12
15 . 116 17 18 - 19
22 23 24 25 26
29 © .30, 31 32 33
36:- ©37. 38 .39 - 40
43" 44 45. 46 47
50 51 52 53 54
57 58 59 60 61
64 65 66 L-DE 67 68
71 72 73 74 75 .
78 79 80 81 82
85 86 87 88 89
92 93 94 95 96
99 100 ‘ :
PARM END
CNST 2
2.3450E+00 5.7890E+00
COND 2
3.500E+00 7.987E+00 5.777E+05 8.808E+05
2 4
1DSP 4
2 0.000E-01 1.001E+02 2.500E+00 1
1: EXAMPLE o
2 0.000E-01 1.001E+02 2.500E+00 2

22:45:54
7.4096
15 4096
23 4096
31 4096
39 4096
47 4096
55 4096
63 4096

.71 4096
79 4096
87 4096
95 4096

6

o 13

20
27

34

41

48

55

62

69

76

83
90 -

97

0 -1

0 -1

14096
4096

151

4096

4096

4096
4096
4096

4096
4096
4096
4096
4096

7 E
14
21
28

42
49
56
63

77
84
91
98



AGE

43
44
45
46
47

49
50
51
52
53
54
55
56
57

=g

59
60
61
62
63
64

65 -

67
68
69
70

71

72
73
74

- 75

76
77
78
79
80
81
82
83
84

2: EXAMPLE BIN=2 )
6 1.000E+00 2. 048E+03 1.600E+01 2 0
3: NON: LINEAR X
66 0.000E-01 1.000E+02 1. '000E+00 2 0
4: LINEARIZED X

2DSP. . -0

WCND 0

GAT2: : 2 _ :

GAT2#" 1. 6 -6 7 -1 ‘ : :
6.6412E+02 1.5485E+03 1.7167E+03 9.1105E+02-
1.3968E+03 1.0761E+03 1.3083E+03 1.7170E+03
1.8445E+03 5.2351E+02 1.0921E+03 2.0019E+03

GAT2# 2 2 66 7 -1 ‘
4.3348E+02 4.0665E+01 ' 4.9267E+01 1.7767E+03

LINR ‘ 1 ‘ B :

LINR# 1 6 7 66 0.000E-01 2.048E+03

9.119E+02 8.118E+02 6.997E+02 6.196E+02 5.515E+02

3.954E+02 3.794E+02 3.553E+02 3.273E+02 2.993E+02
2.472E+02 2.432E+02 2.272E+02 2.232E+02 2.152E+02

2.112E+02 2.000E+01 o

1.689E+03 1.621E+03 1.508E+03 1.448E+03 1.360E+03

1.084E+03 1.028E+03 9.559E+02 9.159E+02 8.598E+02

7.157E+02 6.837E+02 6.636E+02 6.396E+02 6.196E+02
©5.996E+02 6.050E+01 ' ' '
-*PSPR N 0
. TSTX T 3
1 ELASTIC OR CARBON
2 ELSE
3 THE SAME AS 2
SIMP TEST 3 ,
SIMP TEST# 1 2 0 0 0 1
2 1 0 2 2 0 :
SIMP TEST# 2 2 0 -0 1 2
2 1 0 2 2 0 : .

SIMP TEST# 3 1 0 0 1 3

' 0 1 0

VIRD 2

SETV NUM 6

2 3 0 :

-0.000E-01 2.048E+03 0.000E-01 2.048E+03
3 4 "0

0.000E-01 2.048E+03 0.000E-01 2.048E+03

152
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1.3363E+03

8.9587E+02 .

5.2752E+02
4.0274E+01

5.115E+02
2.913E+02
2.152E+02

1.268E+03
8.278E+02
6.116E+02

1.5605E+03
1.1401E+03

- 8.3582E+02

5.0244E+01

4.635E+02
2.793E+02
2.152E+02

1.200E+03
7.878E+02
5.996E+02

4,234

2.63:
2.15%

1.13¢
7.597%
5.99¢



5 6

85

86 0.000E-01
87 6 7
88 0.000E-01
89 8 9
90 0.000E~-01
91 8 9
92 0.000E-01
93 SETV NUM

94 6 7
95 0.000E-01
96 66 7
97 0.000E-01
98 6 7
29 0.000E-01
100 6 7
101 0.000E-01
102 6 7
103 0.000E-01
104 ANLD

TOTAL RECORDS WRITTEN

ASS LO LO

$$

0
0
0
0

5
0

0
1
2
3

2.048E+03
2.048E+03
2.048E+03

4.096E+03

2.048E+03
1.000E+02
2.048E+03
2.048E+03
2.048E+03

105/

0.000E-01
0.000E-01
0.000E-01

0.000E-01

0.000E-01
0.000E-01
0.000E-01
0.000E-01
0.000E-01

15

2.048E+03
2.048E+03
2.048E+03

4.096E+03

2.048E+03
2.048E+03
2.048BE+03
2.048E+03

2.048E+03

153
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APPENDIX 3

A list of subroutines, functions and entries is given here.
The 1ist is segmented according to the overlay under which the

subroutines are commonly called.
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198

284

1727
4377

1976
2022

2205

2292

2396
2593
2799

5033
2912

2981

W47

SUBROUTINE WC

SUBROUTINE SETEXP(IGOTO,IPASS)

SUBROUTINE INITS(IGOTO,IPASS)

SUBROUTINE SAVESP
ENTRY DUMPSP
ENTRY RESTSP
SUBROUTINE ZSSPC
SUBROUTINE PARMS(#*,#%)
ENTRY RPARMS
ENTRY WPARMS
SUBROUTINE CNSTS(%*,#%)
ENTRY RCNSTS
ENTRY WCNSTS

. SUBROUTINE CONDS(%,#%)

ENTRY RCONDS

ENTRY WCONDS
SUBROUTINE D1SPS(*%,#)

ENTRY RD1SPS

ENTRY WD1SPS
SUBROUTINE D2SPS(®,#%)

ENTRY RD2SPS

ENTRY WD2SPS
SUBROUTINE VFORM(%*,#)

ENTRY RVFORM

ENTRY WVFORM
SUBROUTINE SSTEST
SUBROUTINE TSTTXT(®,#)

ENTRY WTSTXT

ENTRY RTSTXT
SUBROUTINE LINRS(%,#%)

ENTRY RLINRS

ENTRY WLINRS
SUBROUTINE WCNDS(#%,#%)

ENTRY RWCNDS

ENTRY WWCNDS

PAGE
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4857

5246

790
7852

7957
69

3896
4681
5153
46 41

114~

4123
5400
- 5417
3351
3370
3406
3060

3795
4507
4553
k597
3826

SUBROUTINE

156

GAT2S(#%,#%)

ENTRY RGAT2S
ENTRY WGAT2S

SUBROUTINE

PSPRS

ENTRY RPSPRS
ENTRY WPSPRS

 SUBROUTINE ANLDAT(IGOTO,IPASS)

 SUBROUTINE CHREAD(NCH,ICH,IOK)

ENTRY TRAPON(ICH)
ENTRY TRAPOF

SUBROUTINE QLOAD(NAME, LFN, ADDR, STAT)
SUBROUTINE YFSR(NPASS,NSKIP,#)

FUNCTION ICOND(1P,IC)

FUNCTION IGAT2(MPX,MPY,NGN,MWC)

FUNCTION ISTEST(MDUMMY)
FUNCTION GAUSS(S,W)

SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE

LINR
LINR1(L)

PSPR

PSPR1(N)

INCSPC
INC1DS(NS,DEL)
INC2DS(NS,DEL)
SPECTRA(VECTOR)

ENTRY ZSPECS
ENTRY GET1DS(NS,AREA,VECTOR,NDIM)

ENTRY DPS1DS(NS, VECTOR)

ENTRY GET2DS(NS,AREA,VECTOR,NDIMX, NDIMY)

ENTRY DPS2DS(NS, VECTOR)

ENTRY GETZDP(NS,NPRJ,XL,XU,YL,YU,AREA,VECTOR,MDIM)

SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE

NRMSPC(ND,IS1,ADD,DIV,IS)
DIVSPC(ND,IS1,1IS2,1S)
MULSPC(ND,IS1,1S2,1S)
ADDSPC(ND,IS1,IS2,1S)
SQRTSP(ND,IS1,1IS)



3861
402
4451
6744
4342
4315
4179
246
3755
3775

1156
4977

4954
50 22

3456

3675
3712
3916
4030

5459

5603
5629
5646
565 6
5672
5685
7912

SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE

SUBROUTINE

SUBROUTINE
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PWR2SP(ND,IS1,1S)
DEF1DS(IP,XL,XU,DX,ITYP,N)
DEF2DS(IPX,XL,XU,DX,IPY,YL,YU,DY,ITYP,N)
COMBIN(NS1,NS2,NCOMP,KBINS,DX)
AVRSPC(IS,PL,PU,AVR,SIGMA,SUM)
AVA(Y,X,IXL,IXU,XAV,SIGMA,SUM,NDIM)
SMOOTH(Y1,Y2,N,NDIM)
DSMOTH(Y1,Y2,XBIN,N,NDIM)
VMAX(X,NXL,NXU,XMAX,NXMAX,NDIM)
VMIN(X,NXL,NXU,XMIN,NXMIN,NDIM)

VIRD(IGOTO,IPASS)

D2SORT "

ENTRY D2SOR1(NVD)

SUBROUTINE
SUBROUTINE

SUBROUTINE

SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE

SUBROUTINE

SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE

MARK(IX,IY)
DRWBOX(I)

PRTSPC(IGOTO,IPASS)

PMAT(DUMMY, TXT,XL,XU,DX,NCNTL, NDIM,NSUM)
PARR(DUMMY,TXTX,XL,XU,DX,LX,TXTY,YL,YU,DY,LY,NCNTL
PLOT1D(X,YFX,JI,KI,JJ,IYMAX,XL,XS,YL,YS,LOGS,NDIM)
PLOT2D(DUMMY,TXTX,XL,XU,DX,LX, TXTY,YL,YU,DY,LY, ICN
IS)

DISPS(IGOTO, IPASS)

VR2AB(X,Y,IX,IY)
AB2VR(IX,X)

SMOVEA (X,Y)
SDRAWA(X,Y,ITYP)
BELL -
BY2WR( TXT, IWT,NCHR)
VT100

ENTRY VTTTEK
ENTRY TEKTVT
ENTRY CLRTEK



5707

6662
6714

6 78 5 ;“111‘,1-. :

7489
7623

76 41
7706
7726
7733
7742
7760
7782
7804
7834
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SUBROUTINE DSP1D(IOANS,#®)

SUBROUTINE MRKCND(*®)

SUBROUTINE STOCND(*)
SUBROUTINE SPCOPR(IOANS,®) | -

SUBROUTINE CURFIT(X,Y,WEIGHT,YFIT,NPTS,ND, .
FUNCTION FCHISQ(Y,WEIGHT,NPTS,NFREE,YFIT,NCH1,NCH2)
SUBROUTINE MATINV(ARRAY,NORDER,DET)

SUBROUTINE FDERIV(X,N,A,DELTAA, NTERMS, DERIV,NFIT)
FUNCTION FCURVE(X,N,A,NFIT)

SUBROUTINE DFCURV(X N,A,DELTAA, NTERMS DERIV,NFIT)
FUNCTION FGAUSS(X,N,A,NFIT)

SUBROUTINE DGAUSS(X,N,A,DELTAA,NTERMS,DERIV,NFIT)
FUNCTION FMAXWL(X,N,A, NFIT)

SUBROUTINE DMAXWL(X,N,A,DELTAA,NTERMS,DERIV,NFIT)
SUBROUTINE POSDEF(V1,V2,ND,VMIN,XMIN)
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APPENDIX 4

List of Procedures

1. $COMPWC - Compile WC ané pﬁt thé binary‘files on a binary library.
2. $LOADWC - Creatl‘e."*tﬁe'__wcn _task on'a load-module file.

3. SANALY - Create the OVERLAY of YFSR.

4,  $WC - Execute WC.

5. $RESTFI - Copy a file from USL to‘a_scrat;h file.

6. $SAVEFI - Copy a file from a scra£c£ filéJto:the USL.

7, $SCRFI - Create a new scratch file.

8. $DELFUL

Delete an object file from a binary library.

9. $ADDTUL - Add an object file to a binary library.

10. $DELADD - Replace certain object file on a binary library by its new verison.

11. $LNAMUL - List names of all object files on a binary library.

12, $EDIT - Edit a file under SED, Remove the old version and catalogue the
new one. ; :

13. $EXCISE - Copy a segment of a file on USL to a different file on USL.

14. $INSERT - Copy a segment of a file on USL before a given line of another file
on USL.

15. $CLG - Compile, link and execute a program by passing your UL

16, $CHKMT + The program CERTIFY - Check old magnetic tapes against parity errors
before recycling.
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*E.0+1 MODCOMP SOURCE EDITOR DATE 02/08/84 21:49:28 PAGE
1 * PRODEFAULT COMPWC USL,WCB,FR5,WCNAME

2 % RE-CREATE THE "WC" BINARY LIBRARY.

3 * Pl - THE LIBRARY ON WHICH THE SOURCE OF "WC" IS. DEFAULT-USL.

4 * P2 - “WHERE TO CATALOGE THE BINARY LIBRARY. DEFAULTE-WCB. IF

5 * A REMOVEABLE DISC IS USED SET P2 TO .RDO.

6 * P3 - THE COMPILER TO USE. DEFAULTE-FORTRAN 5 (FRS)

7 * SHLOMO WALD, LBL, MARCH 1983. : .

8 $PRODEFAULT COMPWC USL WCB,FR5,WC '

9 S$ASS BI %2 '

10 SREW BI

11 S$WEOF BI

12 S$SREW BI

13 $JOB RECREATE NEW BINARY LIBRARY.
14 $ASS USL %1 . ... . 1 -
15 S$IFN %3=FR5,P= $AVR CI 2

16 S$SCOMPL5 %4, NOLO NOMAP

17 SAVR CI 1

18 S$COMPIL %4,NOLO, NOMAP

19 S$EXE LIB ‘ ’

20 Ass BI SCA BO %2

21 REW BI BO TR

22 LNAM o
.23 COPY < oo
24 EXI

25 SLNAMUL -%2.: .

26 $JOB END COMPWC S
TOTAL RECORDS WRITTEN = 28/ - 4
POS SLOADWC 3 '
LIST T ST S S s L T -

-
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*E.0+1] MODCOMP SOURCE EDITOR - DATE = 02/08/84 21:49:37 PAGE
*  PRODEFAULT LOADWC SU,WCB,COMPL5,NOLIST,WCNAME
* SAVE "WC"”S LOAD MODULE.
* Pl - ON WHICH FILE TO CATALOGE THE LOAD MODULE (IN TOC). DEFAULT-SU.
* P2 - THE FILE ON WHICH THE "WC" BINARY LIB. IS. DEFAULT-WCB.
* IF ON A REMOVEABLE DISC- SET P2 TO RDO .
* P3 - WHICH COMPILER TO USE. DEFAULT-FORTRAN 5.
* P4 - IF PRESENT THE LOADER MAP IS LISTED ON THE VERSATEC.
* P5 — CHANGE THE NAME OF WC”S LOAD MODULE (DEFAULT-WC).
* SHLOMO WALD, LBL, JULY 1983,

$PRODEFAULT LOADWC SU,WCB,,,

SIFP %4,P=$ASS LO VP

$EXE LIB

ASS BI %2

NOF

LNAM

GET MAIN

ASS BI BI

EXI

SWEOF BO

$REW BI BO

$ASS BI BO

SEXE MAEDIT

ASS GL ULB PL %2 ML UL

LIB ML PL GL LB

INCLUDE MAIN,CHREAD

SEGMENT 1,SETEXP, ‘
SEGMENT 2,ADVFIL,2,ADVREC, 2,ASSMGT, 2, REWMGT, 2, GOTEOT,

SEGMENT 2,WRTEOT, .
SEGMENT 1,INITS,

SEGMENT _ 2,PARMS,2,CNSTS,2,CONDS, 2,D1SPS,2,D2SPS, 2,FORDEF,
SEGMENT 2,RPARMS, 2 ,RCNSTS, 2 ,RCONDS, 2,RD1SPS,2,RD2SPS, 2, FORDEF,
SEGMENT 2,WPARMS, 2 ,WCNSTS, 2, WCONDS, 2,WD1SPS, 2 ,WD2SPS, 2 , FORDEF,
SEGMENT 2,LINRS,2,GAT2S,2,WCNDS,2,TSTTXT,

SEGMENT 2,RLINRS,2,RGAT2S,2,RWCNDS, 2,RTSTXT,

SEGMENT 2,WLINRS,2,WGAT2S,2,WWCNDS, 2, WISTXT,

SEGMENT 1,ANLDAT,
SEGMENT 1,VIRD,
SEGMENT 1,DISPS,

SEGMENT 2,SPCOPR,
SEGMENT 3,CURFIT,3,LEGFIT,
SEGMENT 2,DSP1D,

SEGMENT 2,DSP2D,



43 SEGMENT 3,PLOT2D
44 SEGMENT 1,PRTSPC,
45 SEGMENT . 2,PLOT1D, -~
46 SEGMENT . . ... 2,PLOT2D
47 EDIT o
48 WEOF BO :
49 REW BO BI SC %1:. . e
50 EXI oy ool
51 $JOB SAVE, THE LOAD MODULE
52 SIFP %5,P= $AVR CI 8
53 SEXE TOC O
54 FIL $1  re o
55 PEC CIM,PIP
56 TASK WC,250,250
57 ALL ALL
58 CAT
59 EXI
60 SAVR CI 7
61 SEXE TOC
62 FIL %1
63 PEC CIM,PIP
64 TASK %5,250,250
65 ALL ALL
66 CAT
67 EXI
68 S$JOB >>> LOADWC ENDED GOOD BYE <<<
69 SEND ; a0 L e
TOTAL RECORDS WRITTEN = 70/
POS SANALY

LIST

*E.0+1 - MODCOMP SOURCE EDITOR
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1 MODCOMP SOURCE EDITOR DATE 02/08/84 21:49:45 PAGE 1
PRODEFAULT ANALY YFSR,SETUP,SPECT,TM,SU,UL,FR5,NOLIST,WCB,WCNAME
"OQUIT" LOAD-MODULE OF "YFSR" IS CREATED.

EXTENDED-MEMORY VERSION !.
COMPILE "YFSR" AND LINK IT TO ALL THE NEEDED LIB. SAVE THE LOAD MODULE

FOR FUTURE USE, AND EXECUTE "WC".

_ Pl - THE NAME, ON THE USL, OF "YFSR" OR ANY SUBROUTIENS THE USER
WISHS TO LINK WITH "wC".
DEFAULT-THE DEFAULT YFSR, AND THE TASK IS CALLED "WCOO".

~ P2 - THE NAME OF THE "SETUP" FILE ON THE USL. DEFAULT-SETUP.

P3 - THE NAME OF THE "SPECTRA-BUFFER" ON THE USL. NO DEFAULT VALUE.

P4 - ON WHICH FILE TO CATALOGE THE LOAD MODULE (IN TOC). DEFAULT-TM.

P5 -~ THE FILE ON WHICH THE LOAD MODULE OF WC RESIDES. DEFAULT-SU.

P6 - THE FILE ON WHICH THE USER BINARY LIB. IS (E.G.-UL).

IF NO USER BINARY LIBRARY EXISTS- SET P6 TO NOUL.

P7 - WHICH COMPILER TO USE. DEFAULT-FORTRAN 5 (FR5).

P8 - IF = LO THE LOADER MAP IS LISTED ON THE VERSATEC. DEFAULT-NOLO

P9 - THE FILE ON WHICH THE "WC" BINARY LIB. IS. DEFAULT-WCB.

IF ON A REMOVEABLE DISC- SET P9 TO RDO .

P10- ASS I03 -DEFAULT: TY. WITH SINGLE GRAPHIC TERMINAL SET TO NST.
P10- THE MANE OF WC-TASK ON THE LOAD-FILE GIVEN IN P5,
SHLOMO WALD, LBL, MARCH 1983.

NOTE *** ALL COMMON BLOCKS MUST APPEAR IN YFSR.

NOTE *** COMPIL WITH S$4E OPTION.
ODEFAULT ANALY WCOO,SETUP,,TM,SU,UL,FR5,NOLO,WCB,WC
TE COMPIL "YFSR" AND LINK IT TO ALL THE NEEDED LIB.

$8=L0O,P=$ASS LO VP

$7=FR4,P=$AVR CI 2

S$COMPL5 %1,NONE,S4E
$AVR CI 1
SCOMPIL %1,NONE,S$4E

SEX
SIF
ASS
LIB
AVR
ASS
LIB
ATT
ATT
ATT
ATT
ATT

E MAEDIT
$6=NOUL,P=$AVR CI 3

GL ULB WL %9 PL %6

PL WL GL LB

CI 2

GL ULB WL %9

WL GL LB
D2SCOL,ABS,IMAP,NOR,IPR
D2SCO2,ABS, IMAP,NOR,IPR
GBCOM2 ,ABS , IMAP,NOR, IPR
ANSCOM,ABS , IMAP,NOR,IPR
GT2COM, ABS , IMAP,NOR,IPR



ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
ATT
CoM
coM
COoM
COM
COM
COM
COM
coM
COM
CcoM
COM

TSTCOM,ABS, IMAP,NOR,IPR

*E.0+1 MODCOMP SOURCE EDITOR

RANDOM,ABS ,IMAP ,NOR,IPR .

PSPCOM,ABS,IMAP,NOR,IPR
TEKCOM,ABS ,IMAP,NOR,IPR
DUMCOM,ABS,IMAP,NOR,IPR
VARCO1,ABS,IMAP,NOR,IPR
VARCO2,ABS,IMAP,NOR,IPR
VIRCO1,ABS,IMAP,NOR,IPR
VIRCO?2,ABS; IMAP,NOR,IPR
WCNCOM,ABS , IMAP,NOR,IPR
VIRCO3,ABS,IMAP,NOR,IPR

VIRCO4 ,ABS,IMAP ,NOR,IPR

CNSCOM,ABS ,IMAP,NOR,IPR
VIRCO5,ABS,IMAP,NOR,IPR

VIRCO6 ,ABS,IMAP,NOR,IPR

GBOCO1,ABS, IMAP,NOR, IPR
CONCOM,ABS ,IMAP,NOR,IPR

QLOCOM,ABS, IMAP,NOR,IPR

STSCO1,ABS,IMAP,NOR,IPR

DFSCOM,ABS , IMAP,NOR,IPR = -

STSCO2,ABS,IMAP,NOR,IPR

PARCOM,ABS ,IMAP,NOR,IPR-

STSCO3,ABS,IMAP,NOR,IPR

I0COM1,ABS,IMAP,NOR,IPR
D1SCO1,ABS,IMAP,NOR,IPR

STSCO04,ABS,IMAP,NOR,IPR
IOCOM2,ABS,IMAP,NOR,IPR
D1SC02,ABS,IMAP,NOR,IPR
EVNCOM,ABS,IMAP,NOR,IPR
IOCOM3,ABS,IMAP,NOR,IPR
LINCOM,ABS,IMAP,NOR,IPR
D2SCO1, ,#0000
D2SCO02, ,#0E76
GBCOM2, ,#10CE
ANSCOM, ,#1100
GT2COM, ,#1106
TSTCOM, ,#110C
RANDOM, , #1A0A
PSPCOM, ,#1A0C
TEKCOM, , #1D2F
DUMCOM, ,#1D30
VARCO1,,#3E18
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85
86
87
88
89

91
92
93
94
95

97
98

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124

COM
COM
COM
COM
COM
COM
coM
COM
COoM
COoM
COM
COM
COM
COM
COM
COM
CoM
COM
CoM
coM
COM
COM
COM
CcoM
CcOoM
EDIT
WEOF
REW
EXI

$JOB SAVE THE LOAD MODULE FOR FUTURE USE

SEXE
FIL
PEC

VARCO2, ,#3F46
VIRCO1, ,#4074
VIRCO2,,#407B
WCNCOM, , #40C5
VIRCO3,,#413F
VIRCO4, ,#41FF
CNSCOM, ,#425F
VIRCOS5, ,#4329
VIRCO6, ,%#4359
GBOCO1, ,#437D
CONCOM, ,#5B83
QLOCOM, ,#5D79
STSCO1, ,#5D83
DFSCOM, ,#5D91
STSCO2, ,#5D97
PARCOM, , #5DA3
STSCO3, ,#5F35
IOCOM1, ,#5F71
D1SCO0l1, ,#5F7A
STSCO4, ,#6B34
IOCOM2, ,#6B70
D1SC02, ,46B7B
EVNCOM, ,#6D0B
IOCOM3, ,#6E9E
LINCOM, ,#6ECA

BO
BO BI SC %4

TOC
%4
REL

OVERLAY %1

CAT
EXI

SJOB EXECUTE "wWC".
SWC %2,%3,%5,TY,%A
SJOB >>> ANALYZ ENDED. GOOD BYE <<<

SEND

TOTAL RECORDS WRITTEN =

POS $WC

*E.0+1 MODCOMP SOURCE EDITOR.

125/

15

DATE
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*E.0+1 MODCOMP SOURCE EDITOR DATE 02/08/84 21:49:54 PAGE
1 *_  PRODEFAULT WC SETUP,SPECT,SU,TY,WCNAME

2 % GET SETUP (AND OPTIONALLY THE SPECTRA-BUFFER) FROM THE USL.

3 * SET ALL ASSIGNMENTS, AND EXECUTE THE OVERLAY THAT WSS CATALOGUED
4 * ON THE LOAD MODULE (BY TOC) UNDER THE NAME GIVEN BY PARAMETER#1
5 * USING THE PROCEDURE S$ANALY.

6 * Pl - THE NAME OF THE "SETUP" FILE ON THE USL. DEFAULT-SETUP.

7 * P2 - THE NAME OF THE "SPECTRA-BUFFER" ON THE USL. NO DEFAULT VALUE.
8 * P3 - THE LOAD MODULE ON WHICH "WC" TASK IS CATALOGED. DEFAULT-SU.
9 * P4 - THE ASSIGNMENT OF I/O UNIT 3. DEFAULT-TY.

10 *_ P5 - THE NAME OF "WC"-TASK ON THE LOAD-MODULE. DEFAULT-WC.

11 *_ SHLOMO WALD, LBL, MARCH 1983.

12 $PRODEFAULT WC SETUP,,SU,TY,WC

13 S$IF %3=TU,P=$AVR CI 8

14 SRESTFI $%1,SCO

15 S$IFP %2,P=SRESTFI %2,SC2

16 $ASS 1=TY 2=TY 3=%4 4=PLA DSP=PLT 5=VP

17 $ASS 6=SC0 7=SCl 8=SC2 9=SC2

18 $ASS MTW=MT2

19 SREW 6,7,8

20 SEXE %5,%3

21 SAVR CI 8

22 $ASS USL RSL

23 SRESTFI %1,RR1

24 SIFP %2,P=$RESTFI %2,RR2

25 S$SASS 1=TY 2=TY 3=%4 4=PLA DSP=PLT 5=VPP

26 SASS 6=RR1 7=RR1 8=RR2 9=RR2

27 S$ASS MTW=MT2

28 SREW 6,7,8

29 SEXE %5 TU

30 SWEOF 7

31 SWEOF 9

32 SWEOF 5

33 S$JOB END OF OVERL PROCEDURE.

34 SEND

TOTAL RECORDS WRITTEN = 35/ 6

POS S$SRESTFI
LIST
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*E.0+1 MODCOMP SOURCE EDITOR - DATE 02/08/84 21:50:07 PAGE 1
1 SPROCEDURE RESTFI LIBFIL SCRFIL
2 S$NOTE COP FIL (Pl) TO SCn (P2). (PROTOCOL,SCO)
3 S$IFP %2,P=$SAVR CI 2
4 $ASS SO ScCO
5 S$SAVR CI 1
6 SASS SO %2
7 S$IFP %1,P=$AVR CI 10
8 SEXE SED
9 REW SO
10 POS PROTOCOL
11 NOCO
12 ASS LO NO
13 COPY
14 WEOF SO
15 REW SO
16 EXI

17 SAVR CI 9
18 S$EXE SED

19 REW SO

20 POS %1

21 NOCO

22 ASS LO NO
23 COPY

24 WEOF SO
25 REW SO

26 EXI

27 $ASS LO LO SO SO

28 S$NOTE END OF "RESTFI" PROC.

29 SEND
TOTAL RECORDS WRITTEN = 30/ 3
POS $SAVEFI
LIST
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*E.0+1 MODCOMP SOURCE EDITOR DATE 02/08/84 21:50:17 PAGE 1

SPROCEDURE SAVEFI LIBFIL SCRFIL
$NOTE COPY TO USL FILE (Pl) FROM SCn (P2). (PROTOCOL,SCl)
$IFP %2,P=SAVR CI 2

SASS SI SC1l

SAVR CI 1

SASS SI %2

SIFP %1,P=$AVR CI 6

SEXE SED

REW SI

10 NoOco

11 CAT PROTOCOL

12 EXI

13 SAVR CI 5

14 SEXE SED

Wo~JaU s WN -

15 REW SI
16 NOCO
17 CAT %1
18 EXI

19 $ASS SI sI

20 SNOTE END OF "SAVEFI" PROC.

21 SEND
TOTAL RECORDS WRITTEN = 22/ 3
POS $SCRFI
LIST
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*E.0+1 MODCOMP SOURCE EDITOR DATE 02/08/84 21:50:25 PAGE 1
1 SPRODEFAULT SCRFI,SCR
2 SNOTE CREATE A SCREATCH FILE (Pl). DEFAULT NAME-SCR.
3 S$SCLO %1
4 S$FDO INI VNA PACKO2 TNA M1 ISA 1/T GEO 8 RSL 128 FSC 1/T AEI 1/T
» -5 $FDO FNA STEMP:%1 FAC 1
6 S$CRE %1 FDO
7 SOPE %1 FDO
8 S$END DO
" TOTAL RECORDS WRITTEN = 9/ 2

POS $DELFUL
LIST
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*E.0+1 MODCOMP SOURCE EDITOR  DATE 02/08/84 21:50:35 PAGE 1

1 $PRODEFAULT DELFUL ,WCB
2 $JOB DELETE SUBROUTINE "NAME" FROM THE BINARY LIB. (P2-DEFAULT UL)
3 $EXE LIB

4 ASS BI %2 BO SCO

5 REW BI BO

6 LNAM

7 DEL %1

8 COPY )

9 ASS BI SCO BO %2
10 REW BO BI

11 copy

12 EXI

13 $JOB END OF "DELFUL" PROC. GOOD LUCK.

14 S$END

TOTAL RECORDS WRITTEN = 15/ 2

POS $ADDTUL
LIST
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*E.0+1 MODCOMP SOURCE EDITOR DATE 02/08/84 21:50:41 PAGE
* PRODEFAULT ADDTUL SUBNAME,WCB,FR5
* Pl - THE NAME OF THE SUB-PROGRAM TO BE COMPILED AND ADDED TO THE
* BINARY LIBRARY. NO DEFAULT.
* P2 - THE BINARY LIBRARY LOGICAL DEVICE NAME. DEFAULT-WCB.
* P3 - THE COMPILER TO BE USED. DEFAULT-FORTRAN 5.
* SHLOMO WALD, LBL, MARCH 1983.
$PRODEFAULT ADDTUL ,WCB,
$JOB ADD SUBROUTINES "NAME" TO THE BINARY LIB. P2.DEFAULT=WCB.
$IFP %3,P=$AVR CI 2

WO WN

el il =l e el el
CONOUBWN O

NNNDNDNDNDND
NI WO

27
TOTAL

SCOMPL5 %1,NOLO,NOMAP
SAVR CI 1

SCOMPIL $%1,NOLO,NOMAP
SEXE LIB

ASS BI %2 BO SCO

REW BI BO

NOF

LNAM

COPY

ASS BI scA

FIL

COPY

ASS BI SCO BO %2

REW BO BI

COPY

EXI

$JOB END OF "ADDTUL"
$END
RECORDS WRITTEN = 2

POS $DELADD

LIST

PROC. GOOD LUCK.

8/ 4
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*E.0+1 MODCOMP SOURCE EDITOR DATE 02/08/84 21:50:53 PAGE 1

1 *  PRODEFAULT DELADD ,WCB,
2 * Pl, P2 AND P3 AS DESCRIBED IN $ADDTUL.
3 * SHLOMO WALD, LBL, MARCH 1983
4 S$PRODEFAULT DELADD ,WCB,
5 $JOB DELETE FILE AND ADD NEW VERSION TO BINARY LIB-P2. DEFAULT ULS$
6 S$DELFUL %1,%2
7 SADDTUL %1,%2,%3
8 SJOB END OF "DELADD" PROC. GOOD LUCK.
9 $END _
TOTAL RECORDS WRITTEN = 10/ 3

POS $LNAMUL
LIST
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*£.0+1 MODCOMP SOURCE EDITOR DATE 02/08/84 21:51:02 PAGE 1

1 $PRODEFAULT LNAMUL WCB
2 $JOB LIST NAMES OF ALL,K SUBROUTINE ON THE BINARY LIB. (P1-DEFAULT WCB)
3 S$EXE LIB '
4 ASS BI %1 BO NO
5 LNAM
6 LIS
7 EXI _ ' .
8 $JOB END OF "LNAMUL" PROC.
9 S$END
TOTAL RECORDS WRITTEN = 10/ 2
POS SEDIT

LIST
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*E,.0+1 MODCOMP SOURCE EDITOR "~ DATE - 02/08/84 21:51:10 PAGE
* EDIT([,NEW/NAME] [,M/B/S]  EDIT "NAME" FROM USL IN RANDOM MODE;
* S SET TABS: (DEFAULT=FORTRAN)

* M=MACRO

* B=BCPL

* S=STRUCT FORT

* IF "NAME" MISSING, DOES "RAN REC"!!!

* L IF "NAME" = "NEW", YIELDS EMPTY FILE.
* (03C 23JAN80 CMI USE REM AND CAT INSTEAD OF RECAT. '

* (03B 09JANS8O JLC ADDED DATE OPTION

* (03A 20NOV79 RAB CHANGES FOR SED VERSION E.0.A

* 02B 06AUG79 RAB REMOVED UNNECESSARY ASS SI=SI:

* 02A 18APR79 RAB ADDED HOLD OPTION
SPRO EDIT

SASS SI=SI,S0=SO

$MOV CI=REP

SEXE SED, ,NOLO

SIFP %2/P=CLE ALL

SIF $2=M/P=SET 9 25 41 73

SIF %2=B/P=SET 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73
SIF %2=S/P=SET 8 13 18 23 28 33 38 43 48 53 58 63 68 73
OPT LIM DATE

MAC FF

F 22

P 22

ENDM

AVF REP,3

SIFP $1/P=AVF CI,l

RAN REC -

AVF REP,1

"ASS CI CI

SEOF *** EDIT,NAME

$IF %1=NEW/P=AVF CI,1

ASS SI=SI

OPT HOL

POS %1

OPT NOHO ’ ' '
NOTE Ready to edit "%1": To save, type "ASS CI=REPLACE"
RAN

ASS CI=CI :

SEOF -*%* EDIT,NEW

ASS SI NO

RAN
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*E.0+1 MODCOMP. SQURCE EDITOR DATE. 02/08/84 21:51:10 PAGt

43 AVF REP,2
44 ASS SI=SI
45 ASS CI=CI

46 SEOF

47 OPT HOLD

48 PAU Type "R" to save "%1" in USL

49 REM %1

50 CAT %l

51 EXI

52 S$NOP "$1" has been removed and cataloged 1!!
53 S$ASS REP=REP,CI=CI,SI=SI,S0=S0

54 SEOF

55 PAU Name unknown, use "REC,NAME" 1!
56 BKF REP,1
57 AVF REP,1
58 ASS CI=CI
59 $EOF o
60 PAU This is a "NEW" file, use "CAT,NAME" !!
61 BKF REP,1l ‘
62 AVF REP,1
63 ASS CI=CI
TOTAL RECORDS WRITTEN = 64/ 7
POS SEXCISE
LIST
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*E.0+1 MODCOMP SOURCE EDITOR -  DATE 02/08/84 21:51:19 PAGE 1

1 *- SHLOMO WALD, BLDG. 88, 'MAY 1983

2 $PROCEDURE EXCISE FILEl,FROM,TO,FILE2

3 $JOB EXCISE FROM FILEl (Pl) LINES RANGE (P2,P3) TO FILE3 (P4).
4 SEXE SED

5 POS %1

6 S %2 -

7 ASS SO SCO0 LO NO ' : (
8 REW SO : -

9 NOCO

10 NOFIL
11 G 23

12 .WEOF SO

13 REW SO

14 ASS SO SO SI SCO

15 CAT %4

16 EXI

17 $JOB END OF EXCISE PROCEDURE.

18 S$END ‘ : A

TOTAL RECORDS WRITTEN = 19/ 3

POS $INSERT
LIST
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*E,0+1 MODCOMP SOURCE EDITOR DATE 02/08/84 21:51:27 PAGE

- PROCEDURE INSERT NAMEl,LINE1l,NAME2,LIN21,LIN22
INSERT LINES LIN21 TO LIN22 FROM NAME2 PRIOR TO LINE
LINEl OF THE FILE NAMEl. .

THE USER CAN PUT A STRING (WITHOUT BLANKS) WITHIN ASTERISKS INSTEAD
OF A LINE NUMBER.
DEFAULT FOR LINEl1l AND LIN21 IS 1.

- DEFAULT FOR LIN22 IS THE LAST LINE IN NAMEZ2.

*- SHLOMO WALD, BLDG.88, X5080 AUG 1983.

SPROCEDURE INSERT NAMEl,LINE]1l,NAME2,LIN21,LIN22°

SNOTE ! THE COMBINED FILE IS SAVED ON SCO BEFORE IT IS CATALOGUED. .

SEXE SED

ASS LO NO

POS %3

SIFP %4,P=AVR CI 2

S 1

AVR CI 1

S %4

ASS SO sc2

NOCO

NOFIL

$IFP %5,P=AVR CI 2

COPY

AVR CI 1

G %5

WEOF SO

ASS SO SO

POS %1

ASS SO sco

NOCO

NOFIL

$IFP %2,P=AVR CI 1

AVR CI 1

G %2

ASS SI SC2

COPY

ASS SI S1

POS %1

SIFP %2,P=AVR CI 1

AVR CI 1

S %2

COPY

WEOF SO

% % ¥ ¥ ¥ * *
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*£E.0+1 MODCOMP SOURCE EDITOR DATE 02/08/84 21:51:27

43 ASS SO SO
44 ASS SI SI

45 REM %1

46 ASS SI' SCO

47 CAT 31

48 EXI

49 $JOB o

50 S$SEND INSERT PROCEDURE.
TOTAL RECORDS WRITTEN = - 51/ 5
POS $CLG :

LIST



179

*E.0+1 MODCOMP SOURCE EDITOR DATE 02/08/84 21:51:37 PAGE 1

$PROCEDURE CLG FILNAM
$JOB COMPILE FILENAME , LINK AND GO.
$ASS 1,TY 2,TY 4,NST DSP,DSQ
$ASS 3 TY
$COMPLS5 %1,NOLO,NOMAP
$ASS UL ULB
SREW BI BO UL
SEXE MAIN,BI,LINK,NOMAP
SEND
RECORDS WRITTEN = 10/ 2

OO~ WN -

TOTA
EXI

$$
$$



OV EWN -

SE.0+1

$ASS
$ASS
$EXE
$JOB
$END

MODCOMP SOURCE EDITOR DATE

$PROCEDURE CHKMT
$J0B CERTIFY MAGENETIC TAPE
$ COMPLS5 CERTIFY,NOLO, NOMAP

UL ULB
1 MT3 2 MT3 3 TY

MAIN,BI,LINK,NOMAP
>>> CERTIFY ENDED.

GOOD BYE <KX

08/04/83

10:38:11

PAGE
180
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333

MODCOMP SOURCE EDITOR DATE 08/04/83 10:38:22 PAGE

PROGRAM CERTIFY

#%8 CERTIPY TAPES. VERSION 11/16/82.

IMPLICIT INTEGER#2 (I)

DIMENSION IV(8000)

DATA IW,IR,IY,IANS2/°W “,’R *,°Y °,°N
ASSIGNMENT OF I/0 DEVICES.

IO1-READ MT:
I02-WRITE MT:
IO3-READ/WRITE TY:

FILL BUFFER.

I01=1

102=2

I103=3

DO 1 I=1,8000
IV(I)=(RANF(N)-.5)%65536.
WRITE(I03,10)

WRITE(IO3,11) (IV(J),J=1,100)
FORMAT(/,  ##% RANDOM BLOCK #%%°)
FORMAT(1017)

WRITE(IO3,12)

181

FORMAT(/,  ##% CERTIFY TAPE PROCEDURE STARTS ##%° /,
“ IF THE TAPE PASSES E.O0.T. THE DRIVER WILL BE SET OFF LINE.°

y/y  IF PARITY ERROR OCCURS, JUNK IT

1., /,

* FULL PROCEDURE CONSISTS OF 2 STEPS-WRITE AND READ',/,
" AFTER WRITE STEP THE TAPE IS REWINDED AND REREAD ")

FORMAT(A2)

IANS=IW

NR=0

WRITE(IO1,END=21,ERR=20) IV
NR=NR+1

GOTO 2

WRITE(IO3,100) NR

FORMAT(  # OF RECORDS WRITTEN IS °,I6)
READ(IO2,END=23,ERR=22) IV
WRITE(IO3,11) (IV(J),Jd=1,100)
NRR=NR~1

DO 333 N=1,NRR
READ(IO2,END=23,ERR=22) IV
REWIND I02
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4y
45
46
47
48
4q
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
T4

'E.Q-_‘-"I MODCOMP SOUKRCE EDLTOR DATE 0QB/04/983 10:

GOTO 999
20 WRITE(IO03,16)

16 FORMAT(  >>> PARITY ERROR FOUND, CONTINUE ? (N/Y) >>> 7)
READ(IO03,15) IANS ‘ :
IF(IANS.EQ.IY) GOTO 2

GOTO 900
21 GOTO 999
22 WRITE(IO3,17)

17 FORMAT( " >>> PARITY ERROR FOUND, CONTINUE ? (N/Y) >>> )
: READ(IO3,15) IANS2 o .
IF(IANS2.EQ.IY) GOTO 3
GOTO 900
23 GOTO 999
900 WRITE(IO3,18)

18 FORMAT( " #%#% THIS TAPE SHOULD BE,L JUNKED ##% ")
GOTO 1000

999 WRITE(IO3,19) IANS

19 FORMAT( ~ ##% THIS TAPE IS O.K. #%#%  (° A2 “ STEP)")
IF(IANS.EQ.IR) GOTO 1000
IANS= IR
REWIND I01
GOTO 33

C ' o

1000 WRITE(I03,1001)

1001 FORMAT( " CHACK ANOTHER TAPE ? (N/Y)")

READ(I03,15), IANS2
- IF(IANS2.NE.IY) ‘GOTO 1010
IANS=IW" B -
PAUSE "NEWMT
GOTO 222
1010 STOP
END
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1) Modcomp version is running on the NSD Modcomp CLASSICS, with extended
memory available. It supports spectrum buffers of up to 131072 Integer*2 words
(was previously 8424 words). 46568 bytes of memory are dedicated to the YFSR
code, which was previously limited to 30,208 bytes.

2) A first version of an overlay for display of 2-D spectra now exists, called
DSP2D, It is called by entering the subcommand D2 in response to either of the
prompts DISP>>> or DSP1>. An example of a plotted 2:D spectrum is given in the
attached figure. DSP2 commands are analogous to those of DSP1. Simply type
"HELP" after entering the DSP2 overlay. A brief description of the DSP2
commands will appear on your terminal.

3) A version of WC is now available on VAX. WC is now operational on Modcop
CLASSIC, IBM 3081 and 3083 (with VM/CMS operating system) and on VAX-11/780
under VMS.

4) The WC task and binary libraries are on public libraries at the 88-Inch
Cyclotron Modcop B computer. The user can execute WC directly, using the
$ANALY and $WC procedures. Note: If the user does not have a private binary
library, parameter 6 of the procedure $ANALY should be set to NOUL.
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