NOVA (Version 2.3)

This document presents a summary of the NEW features of NOVA implemented
sincethe last documentation (labeled Version 2.Q. It isintended to act as an updite to
(rather than replacement for) the previous document. Also , this documentation was
produced long after some of the enhancements were implemented, and since | have been
very lazy, | didn't document everything | did while | was doing it, so it ispaossble (indeed
likely) that something got left out. If you find something which is misgng, please let me
know.

Additionally, there ae some thingsin here that are not redly new - they have
been aroundfor awhil e, and just never documented properly.

ASCII variables

NOVA now reaognizes variables of type ASCII (which contain an arbitrary
sequence of ASCII characters of any length). They are particularly useful in conjunction
with the BNK2 and BNK4 functions described below for locating data banks within
events. The syntax for defining them is smilar to ather variable typesin NOVA

ASCII JUNK
JUNK="this can be any ASCII string"

The doulde quates aroundthe value may also be single quaes (andin fad can be
omitted completely).

Batch Jobs

There was along-standing problem when using NOV A inaUnix batch
environment - commands like 'novastart', 'novekill ' and 'nova didn't work. Youinsteal
had to say things like SNOVADIR/nova.exe. Passng arguments to these programs was
also sometimes problematic.

This has been fixed now, bu (sorry) only for those of you who use bash as your
shell. Commands like 'novastart' and 'nova whoud work finein shell scripts. If you use
tcsh, you are stuck with the old syntax.

BNK2 (ASCII)

The BNK2 function locates a data bank (by name) in the $SRAW data vector, and
returns apointer (index) to the first data variable in the bank. The agument isan ASCII
variable (4 charaders - case sensitive) containing the name of the data bank.

ASCIlI CBNK
CBNK="TDCO"



IBNK = BNK2 (CBNK)

IBNK will contain anindex into $RAW of the first data value in the bank named
TDCO. For example, you could use thisindex as.

IDO=$RAW(IBNK)
ID1=$RAW(IBNK+1)

to access siccessve (INTEGER*2) datavaluesin the bank.

This function (and BNK4 described below) are useful only for eventsin
MIDAS/YBOS formats (since only these formats suppat data banks).

BNK4 (ASCII)

Thisfunctionisidenticd to BNK2, except that it returns an index into the
INTEGER*4 raw data vedor $RAWA4.

ASCII CBNK
CBNK="TDCO"

IBNK = BNK4 (CBNK)
IDO = $RAW4(IBNK)
ID1=$RAW4(IBNK+1)

IDO, ID1 will contain thefirst two INTEGER*4 data values in the bank named
TDCO.

BNK4 can aso be used to find/accessbanksin $SRAWFP.

Command History

The command history (i.e. List of most recently exeauted commands) is saved
between NOVA sessons (i.e. If youexit NOVA and then come back in, the iommand
history isretained). In addition, the number of saved commands has been increased to 41
(from 21).

If you have an dd history file lying around(this capabili ty has adually been
present for awhil e - one of the things | was meaning to dacument and never got around
to), youmight get an error the first time - it will say "Command History not Restored".
Just ignore the eror - it shoud work OK the next time. If not, delete thefile
NOVAHSTY.

See &so SET HISTORY

Compressed DUMP Files



Dump fil es produced by the NOVA DUMP command naw incorporate (minimal,
but fairly effedive) compresson algorithms (primarily suppresson o zeroes). Asa
result, the files produced by the DUMP command can be significantly (up to afador of 3
to 4) smaller than previously. To remind you of this, the default extension hes been
changed from .nhi (Nova Blnary) to .nbc (Nova Binary Compressed).

Threelevels of compressonare provided. SeeSET FILECOMP.

DEBUG n

This command sets a flag which results in descriptive messages being printed to
the screen at various points throughou Event Analysis. It isabit mask - different bits
result in diff erent messages.

Thisisnot so useful for the average user (mostly it exists for my conveniencein
tracking down problems), but could be useful if your analysis code gets "stuck" (or
crashes) to tell youwhat the aode was trying to dowhen it died.

DEBUG 0 (the default) turns off these messages.

DESCRIBE variable {text}

This command all ows you to enter and/or view a DESCRIPTION of avariable.
The descriptionis not used by NOVA - it isintended solely for humans, and all ows you
to document what avariableis. If 'text' is not entered, the aurrent descriptionis printed
(the descriptionis aso given with the LIST/FULL command).

DESCRIBE xfk Focd Plane positionin mm

DESCRIBE xfk
xfk Focd Plane positionin mm

DSP/COMP

The DSPcommand naw all ows you to sum together adjacent channels before
displaying a spectrum, all owing you to more easily seerelevant feauresin spedrawhich
have many channels and/or only afew courtsin each channel. The syntax

DSPCOMP=n spemame

will sum n adjacent channels of the spectrum before display (in bah X and Y if it
isa 2D spedrum).

DSP/LOG



For X-windows display only (SET /TERM=X, na SET /TERM=DECW), alog
plot has been implemented.

DUMP
The DUMP (and also LOAD) commands have been modified to use the

environment variable NOVADUMPDIR. Seethe discusdon d this variable below for
detail s.

Environment Variables

The foll owing environment variables might be useful (they are described in detall
individually)

NOVADATADIR  Diredory containing Raw Datafiles
NOVADUMPDIR  Diredory containing dump fil es

NOVAMAIN Location d novamain.exe program
NOVAPRINT String used to make hardcopies
ERUN

The ERUN command causes the (User-supdied) subroutine USRERUN to be
cdled (in novamain.exe) , passng the remainder of the command line (80 characters
maximum) as its argument. It isthe resporsibili ty of the USRERUN routine to parse this
command line (if needed).

The USRERUN subroutine looks like:

SUBROUTINE USRERUN (*, ITABLE, CLINE)

ITABLE is (as usual) the entire NOVA table structure. CLINE isthe (80
character maximum) remainder of the cmmand line entered with the ERUN command
e.g. CLINE would be set to 'Thisisatest' if the mmand entered were

ERUN Thisisatest.

The subroutine shoud take the dternate return (RETURN 1) if thereis an error
(although currently this has no eff ect other than printing out a message).

See &s0 the SRUN command.

$SEVENTTIME

The time & which an event was generated (set by the MIDAS frontend code) is
now available in the variable SEVENTTIME. It isan INTEGER*4 vaue (in msec-



relative to some abitrary zero). If youwant to make use of this value, you must define
the variable SEVENNTTIME in your tables, athough the value isfill ed in automaticdly
when the event isretrieved.”

$SEVTIMEBEG

The variable SEVTIMEBEG isthe value of SEVENTTIME (see &owe) for the
first event of arun (i.e. The Beginning-of-Run Event). The difference

$EVENTTIME-$EVTIMEBEG

is (of course) the relative time of an event during arun. Some experiments require finer
gradation than this - if you reed this then you must define auser function to reset the
vaue of SEVTIMEBEG. For example, if Event Type 4 specifies the beginning of a new
"burst”, you could define the foll owing.

RESET_TIME=USRO1(RESET_TIME, $TABLE, $EVENTTIME)
Your OPEQ would include

IF (EVENTTY PE == 4) THEN
EVAL RESET_TIME
ENDIF

and your USRO1 functionwould look like

SUBROUTINE USRO01 (X, ITABLE, IEVTIME)
IPTR = NVVALPTR (ITABLE, '$EVTIMEBEG)
IF (IPTR .GT. 0) THEN

ITABLE (IPTR) = IEVTIME
ENDIF

Event Type

In MIDAS and Y BOS modes, the (MIDAS) frontend code identifies events by
two (16-bit) numbers - Event ID and Trigger mask. Typicdly, the Event ID is used to
grouptogether classes of events, and the Trigger Mask is used to distinguish among
events within a dass(e.g. Periodic/Scder events are often assgned Event ID = 1, Physics
Eventsare Event ID = 2).

In NOVA, the Event ID isused ONLY to select May/Must processmodes (see
SMAY MASK/$MUSTMASK) for groups of events. Within the OPSEQ, the NOVA
Event TYPE (variable SEVENTTY PE) is taken from the Trigger Mask - the Event ID is

1 Inversion 2.2, SEVENTTIME and $EVTIMEBEG must be explicitly dedared by the user. In version
2.3 these two variables are supplied automaticdly.



completely ignored. This means that for datato be analyzable by NOVA, the Trigger
Mask must be unique (i.e. All events must have adifferent Trigger mask, regardlessof
Event ID).

By convention, the foll owing Trigger masks are used for special "system" Events.

0x8000 Beginning of Run
0x8001 End d Run

Filenames

Originally, NOVA converted all filenamesto lower case on Unix systems (since
that isthe convention for most people), and upper case for VMS (the reasonfor thisis
that NOVA itself is case insensitive, and so everything got converted to upper case, and
then fil enames on Unix systems got converted back to lower case). Thisturned ou to be
(alot) more troulde than it was worth, and so the NOVA command parser was re-written
to convert only thase things which are important, and (in particular) to leave fil enames
alore.

Functions

The following new functions have been added to the repertoire which is avail able
for usein expressonsin NOVA. Details are foundelsewhere in this document.

BNK2 (ASCII) $RAW Bank pdnter
BNK4 (ASCII) $RAW4 Bank Pointer
116TO32(11,12) 32-bit from 16 bt
MAX (V1,V2)Maximum

MIN (V1,V2) Minimum

RAND (V) Randam number

gzipped files

It ispossble to dredly analyze gzipped (or any other compressed files) in NOVA
(Unix systems only). Itisnat necessary to gureip them first. To dothis

1.Credae anamed pipe (fifo) using the Unix command

mkfifo /tmp/pewg

These "files" can exist anywhere, athough it is traditional to pu them in the /tmp
diredory (it makesit easier to keep track of them). Also, the name that you use shoud be

unique (e.g. You could use your username to remind yourself who the fil e belongs to).

2.1n NOVA, set your inpu sourceto bethisfifo.



IMODE MIDAS (or whatever is appropriate).
OPEN /FILE=/tmp/pewg
EA

3.In anather window, runthe gopropriate 'unzip' program and drect the output to this
named pipe.

gunzip < zipped_file >/tmp/pewg
116TO32

The 116TO32 functionis avail able to treat two 16-bit words as a 32 hit quantity.

14VAL=116TO32($RAW(1), $RAW(2))

will set 14VAL to 65536*RAW(1) + RAW(2)

For the $RAW vedor, this can sometimes be dore by aacessng the (equivalent)
$RAW4 vedor. The116TO32 function can be used for any variables, hovever (not just
$RAW). Additionally, accesang $RAW4 doesn't work if the dignment isincorrect (e.g.

SRAWA(0) treas SRAW(0) and IRAW(1) as a 32 Lt integer, bu thereisno element in
$RAW4 which dces the same for SRAW(1) and RAW(2)).

IMODE

The foll owing data formats are now suppated, and are described elsewherein
this document.

IMODE KVI
IMODE OFDAQ

KVI
NOVA can naw analyze data mllected at KVI in Groningen. Use
IMODE KVI

to seled thisinpu format.

LBANK {n, {m}}

The LBANK command will li st the data banksin an event. If 'n'is entered, the
command will first wait for the first event of type 'n' to appea (it will wait for at most 'm'
events, and then complain if no such events appear - the default is 50 events). If nisnat



given, the event currently being analyzed is used. Output consists of the bank name,
type, offset and length. Both dff set and length arein INTEGER*2 words (i.e. They refer
to $RAW, na $RAW4) regardlessof the bank type. Also, dfset and length refer to the
dataportion d the event only.

LBANK List bank structure of the airrent event.

LBANK 3 List bank structure of the next event type 3. Wait for at most 50
events (default).

LBANK 3 100List bank structure of the next event type 3. Wait for at most 100
eventsto find ore.

LOAD

The LOAD (and also DUMP) commands have been modified to use the
environment variable NOVADUMPDIR. Seethe discusson d this variable for detail s.

MAX/MIN
MIN and MAX functions have been defined (2 arguments only). The syntax is
V=MAX(V1.V2)

Arguments may be ather Red or Integer (both must be the same), and the return
valueisthe sametype a the aguments.

If you reed more than 2 arguments, you have to combine them like

V=MAX (V1 MAX (V2 MAX (V3,V4)))

MIDAS

IMODE MIDAS is now accepted as defining the inpu format as that produced by
the (TRIUMF-standard) MIDAS data aquisition system (previously, IMODE NET was
used - it is gill accepted). If thereis anyone who redly needsto use the old format
(which was previously used orly in afew TRIUMF experiments like E121and E208),
you can use IMODE OLDMIDAS.

MIDASYBOS

A number of comments are ommonto bah MIDAS and Y BOS event formats
(they are bath produced by aMIDAS front end - the only difference isin the Bank format
of the data produced).

1. Severd different "experiments" can be defined (in the fil e /etc/exptab). Additionally,
an analyzer (NOVA) can conrect to an experiment either on the local machine or ona



2.

4.

5.

remote machine. Thisis edfied inthe OPEN commandto NOVA.

1.0PEN If no parameters are given, the loca machine must contain oy asingle
entry in exptab, and thisone will be seleded. If thereis more than ore, you will
get amessage li sting the options, and asking you to seled one, but youwon't be
ableto doso! Thiswill also 'bre&’ the mnrectionwith the analysis sub-
process Youwill haveto 'novakill' and 'novastart’ again.

2.0PEN locd Thisisequivaent to the ébove, andindicates that the event source
is a shared memory segment on the locd machine (i.e. The same one & you are
runnng NOVA on).

3.0OPEN locd:expt  Thissyntax seledsthe experiment cdled ‘expt’ (as
spedfied in exptab) onthe locd machine. YouMUST use this syntax if thereis
more than ore experiment defined in exptab.

4. OPEN madine:expt This syntax seleds the experiment cdled 'expt’' runnng on
aremote computer cdled 'madine.

5. OPEN filename If the text after the OPEN command daes not contain a
colon (andisnat the word ‘local’) it assumed to be adiskfile, na areatime data
aquisition gocess

MIDAS (and YBOS) event formats do nd contain aRun Number. The run number
appeas ONLY in the Beginning-of-Run (BOR) event, which contains also a dump of
the ODB (online database). Thus, if you want accessto the run number, you shoud
make sure that you specify (in the /Logger/Channel/n/Settings directory in the ODB),
that youwant adump of the ODB. When running online, NOVA periodicdly requests
the run number from the ODB, so everything works as expeded.

. Two variables (JEVENTTIME and $EVTIMEBEG) are avail able to deal with the

time of an event (fill ed in by the MIDAS frontend code). Seethe description o
$EVENTTIME abowe.

Both MIDAS and Y BOS event formats make use of the Event ID and Trigger Mask in
spedfic waysin NOVA. Seethediscusson d Event Type a&owe.

The LBANK command and the BNK2/BNK4 functions are valid oy for
MIDAS/YBOS Event structures.

6.MIDAS buffers events internally, and gives them to analysis tasks onrequest. Thus, it

can occur that (for example, after a hardware change), the events returned to NOVA
are"old" (correspondng to the situation lefore the dhange took dace). The EA
command has been modified to flush events before requesting them. Thus, this
situation (retrieving old events) shoud na occur. If yoususped that it is, please let
me know.

Multiple Commands

Y ou can now enter multi ple commands (separated by semi-colons) onasingle

command line (maximum 255 charaders). These mmmands are exeauted sequentially
(unlessan error occurs, in which case exeautionisterminated prematurely).

This can be useful in conjunction with the cmmmand recdl function, when you

want to exeaute several commands repeaedly (up-arrow recall s the entire line, which can
then bere-exeauted). Additionally, the REPT command can spedfy a successon o



commands to be exeauted repededly.

Names

Namesin NOVA may now be upto 16characterslong (the previous limit was
12). Thismakesit easier to choaose your variable name in such away that it reminds you
what the variableis. Note that the DESCRIBE command is also avail able to further
document the usage of avariable.

NOVABATCHSTATUS

Seethe discusson undr NOVAWAIT.

NOVADATADIR

The environment variable NOVADA TADIR specifies the directory/path where
raw data fil es are stored (i.e. Fil es that you specify with the OPEN command). If it isnot
set, the aurrent default diredory is used.

Any filename which contains adiredory specifier (/' for Unix, '[' for VMS) will
be used 'asis. If the name does nat contain adirectory specifier, the string spedfied by
NOVADATADIR will betadked onthe front of afilename before the system triesto

openit.
NOVADUMPDIR

Both the DUMP and LOAD commands have been modified to use the
environment variable (VMS logicad name) NOVADUMPDIR as the diredory/path to
find dump files. The default (if thisvariable is not set) isto use the arrent diredory.
This makesit passble to kegp dump filesin a spedfic diredory withou having to worry
abou which dredory is current when yourun NOVA.

Before you enter NOVA (with the 'nova command) you shoud

setenv NOVADUMPDIR pathname.

NOVAMAIN

The eavironment variable NOVAMAIN is used by the NOVASTART command
to spedfy the locaion d the user program novamain.exeto run. It allows youto be sure
that yourunthe corred version d the program regardlessof your default diredory. It
shoud be defined asthe full path of the file to be run, such as

setenv NOVAMAIN /usr/users/pewg/test/novamain.exe

1C



The program to runis sleded asfollows:

1 NOVAMAIN environment variable (if defined).
2 novamain.exe in the airrent default directory (if NOVAMAIN isnot set).
3 novamain.exe from NOVADIR.

NOVAPRINT

The NOVAPRINT environment variable is used by the HARDCOPY command
to print plots on ahardcopy device. It isa character string. If the characters %f appear in
the string, they will be replaced by the (internally generated) filename before being
exeauted by the operating system.

This alows youto ower-ride the default print command. For example, many
peopleliketo use the 'hprint' commandto print thingsto a printer. Youwould dothis by
defining

setenv NOVAPRINT "hprint -w %f"

If the string %f does not appear in the NOVAPRINT command, the filename will
be added to the end o the cmmand. Note that doulde quaes are required if the
replacement consists of more than one word.

NOVAWAIT

The NOVAWAIT command istypically used in batch jobs to wait for analysis of
arunto complete before carying on (e.g. DUMP results to afile and begin the next run).
If an error ocaurs (e.g. Y ou spedfy the wrong inpu fil €), things never get started
properly, and hencethe end-of-run condtion rever occurs.

NOVAWAIT now waits for 5 minutes, and monitors the number of events
analyzed. If this number never changes, it is assumed that something is "broken”, and
NOVAWAIT exits anyway, first setting the environment variable

NOVABATCHSTATUSto STALLED. Your shell script could test the value of this
variable andtake gpropriate adion (it will be set to OK if things are working).

OFDAQ

Some experiments (to my knowledge, only E497,athough there might be others)
colleded datain the past using the DAQ format. To analyze tapes from these
experiments, you must spedfy

IMODE OFDAQ

RAND (x)

11



The RAND function returns a (pseudo-)randam number between Oand 1. The
argument x isignored (although must be present).

SRAW
$RAWA
$SRAWFP

The raw datain NOVA can now be accessed in several ways.
SRAW treds the raw data as INTEGER*2 words.

$RAWA4 treds the raw data & INTEGER*4 longwords.
SRAWFP treas the raw data & REAL*4 Floating Point values.

Note that the adual dataisthe samein al cases (the arrent event). The
differenceisonly in hov NOVA interpretsit.

REPT {n} command

The REPT command indefinitely repeats the remainder of the command line
(including multi ple ommands if present) every n msec (default = 1000. One use of this
command isto implement a'live' spectrum display, where the display updatesin red
time. The ommand

REPT 500 DSPspemame

will display the spedrum 'speaname’, wait 500msec and then doit again.

The REPT command is terminated by hitting any key on the keyboarcd (just like
the STAT command).

$SCLROFFSET

If the variable $SCLROFFSET is defined, it indicaes the position in the SRAW
event of thefirst scaler value. Thisisincluded to ded with events where there ae
headers (like the EVID bank dscussed urder YBOS), and hence scders do nd start at the

first word of an event (the default USROO event assumes that thisisthe cae). If nat
defined, $SCLROFFSET defaultsto 0.

SET
AX|SMODE=n

For XWINDOWS display (nat DECWINDOWS), the mapping of the data onto

12



the axes can be specified as one of 3 ways.

0 The lower and upger limits of the akiswill be "even" numbers (i.e.
Integral multiples of the distance between Tic marks). The aiswill appea as an integral
number of tic marks. Thisisthe default.

1 The lower limit of the akiswill be an "even number"” (i.e. Will correspond
to atic mark). The upper axis limit will be the largest datavalue, and nd necessarily
such an "even number".

2 The lower axislimit will be the smallest data value and the upper limit
will bethe largest datavalue. Thus, neither end d the aiswill necessarily correspondto
atic mark, bu the data range will completely fill t he displayed axis.

Note that the tic marks are dways chosen to represent a"nice" data value.
FILECOMP=n

This ststhe level of compresson wsed in generating Dump files. Possble values
are 0 (no compresson), 1 (the Default) and 2. | have found(based onlimited experience)
that Level 1 isadequate - the gain from using level 2 isminimal, and resultsin Loads and
Dumps being quite abit slower.

Note, though, that even uncompressed dump files (FILECOMP=0) are not
compatible with ealier versions of NOVA. Thereisnoway to load a"new format"
dump file (even uncompressed) into an dder version.

HISTORY=n

Thisflag controls which commands are entered onthe NOVA command history
list (those of youwho have used NOVA for awhil e know that this has been the source of
much confusior/controversy). Note that any command which does not come from the
command history list, or isrecdled from the history list and edited, is automatically
entered as the most recent command onthelist. Thisflag controls only thase commands
which arerecdl ed are exeauted unchanged.

0 Recdl ed commands are never added to the history list. You can "fod" the
system into thinking that a command has been edited by typing a single space before
exeauting arecall ed command.

1 Recdl ed commands are always added to the history list. This mode has
the disadvantage that repeatedly recdli ng commands can fill upthe history list with many
copies of the same commands.

2 Recdl ed commands are added to the history list if they are NOT the most
recent command onthelist (i.e. If you recall the most recent command with asingle up
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arrow, it will not be added to thelist, but if you recdl an earlier command by typing up
arrow more than orce, it will be). This mode has the (distinct) advantage that asingle up
arrow always gives you the cmmmand you exeauted most recently. Thisisthe default.

Spectrum Data

The/XDATA and/YDATA variables gedfied when a spedrum is defined can
now be spedfied as Variable GROUPS If you dothis, a spedrum will be incremented
mor e than once when the INCR statement is exeauted.

One usefor this (andin fact the reason it was included), is to merge data from
several detedors (presumably gain-matched) into a single spedrum.

For a 1D spedrum, the spedrum is incremented orce for eady member in the
variable groupspedfied for /XDATA.

For a2D spedrum, either the X or Y datavariable (or both) may be spedfied asa
group. If only one of them is, the INCR statement loops over that one, using the single

value for the other. If both are groups, the sizes MUST be the same, and correspondng
elements of each are used.

SREAD

The SREAD command all ows you to read datainto aNOVA spectrum. The
qudifiersareidenticd to those of SWRITE.

SRUN
The SRUN command isidenticd to the ERUN command, except that the

subroutine which is cdled is USRSRUN rather than USRERUN. Seethe discusson o
ERUN abowve for more detail s.

$STATPAGE

The variable group $STATPAGE contains alist of variables which will be listed
by the STAT command (in addition to the usual system information abou number of
events processd etc.). Upto 51 variables may be included in this group. If asimple

variable, only the value will be displayed. If a condtion,the two software scalers
(number of times tested and number of times passed) will be listed.

SWRITE

Severa new options have been added to the SWRITE command.

SWRITE /FILE=path spedrum

14



This all ows the fil ename to contain special characters (like/).

SWRITE/FULL

Underflow and owerflow channels are output. Thisisthe default for "normal”
format output - this qualifier is useful mostly for PLOTDATA and MATLAB format
output (where the default is not to ouput under/overflow channels).

SWRITE/MATLAB

The datais written in aformat which can be eaily read into MATLAB.

SWRITE/NOHEADER

The header lines (containing spedrum name, Axis limits etc.) are nat output - just
the data.

SWRITE/PLOTDATA

The datais output in aformat which is easily read by PLOTDATA/PHY SICA.

$TABLE

The "variable" $TABLE contains the entire table structure of NOVA, andis
useful in USR functions (in conjunction with functions like NVV ALPTR described
abowe). | mentionit explicitly here only because (some)previous versions of the
documentation erroneously referred to $STABLES - the variable isadualy $TABLE
(withou thetrailing S).

Tdl

A rudmentary (but still useful) Tcl interface to NOV A has been developed. Most
of the control/monitoring functions (including start/stop d arun, spectrum display etc.)
are avail able using the mouse insteal of the mmmand line. Definition o new variables
(or editing existing definitions) is NOT avail able. Note that the mmand line interface
can still be used (even at the same time - from a different window) to add new
definitions.

The Tcl interfaceis accessed by runring the program?

1987a

Useful Functions

2 For extra aedit, you are invited to speaulate on why thisis an appropriate name for this program.
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The foll owing functions might be useful in USR routines to get at particular
information. If youwant to use these functions, your USR routine must contain the
argument $STABLE, which gives you aaccessto the mmpl ete tabl e structure of NOVA.

| =NVRDCOND (ITABLE, CNAME, IVALUE, NUMTOT, NUMTRUE)

Thisfunction returns the aurrent value, number of times tested and number of
times TRUE for the condtion ramed CNAME. It might be used in a URSDA or
USRERUN routine to cdculate statistics at the end of arun. Thereturn value (1) is
negative if the condtion canna be found.

| = NVRDIF (ITABLE, IWHICH, ILINE, NUMTOT, NUMTRUE)

Thisis smilar to the previous function, and returns in addition the OPEQ line
number for the IWHCH'th IF statement in the OPSEQ (thefirst oneis IWHICH=1).

IPTR=NVVALPTR (ITABLE, CNAME)

Thisfunction returns a pointer (Index into ITABLE) to the locaion where the
value of the variable CNAME is dored (i.e. The value of the variable CNAME is dored
in ITABLE (IPTR)).

User Functions

You are now allowed upto 100User Functions (named USR00to USR99). Each
may have upto 25arguments.

For compatibili ty with existing command fil es, the names USRO --> USR9 are
still accepted as equivalent to USRO0 --> USR09, and USRA --> USRZ are equivalent to
USR10--> USR35 (in NOVA commandfiles). The acual FORTRAN subroutines,
though, must be alited and recompil ed using the new names.

YBOS

Thisisnat redly something new, but something not previously documented. The
Y BOS event format does nat include an event header containing lots of useful
information (like Event Type/Trigger Mask / Time). For thisreason, al YBOS events
shoud include abank called EVID (it MUST be the FIRST bank in the event), which
contains a wpy of the MIDAS event header. If it isnat present, the Event type will
aways be 0, the event length will be set correctly, bu the Sequence Number and event
timewill not be accesble.

$ZALLVARS
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The variable group$ZALL VARS contains the names of any variables which
shoud be deaed to zero by the ZALL command. By default, spectra and condtion
countsare deaed by ZALL - variables are nat.

Typicaly, the scders-related variables OLDS, TOTS would beincluded in this
group. It isdefined in the usual way

ADDGROUP/TYPE=VAR $ZALLVARSOLDSTOTS...
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