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OPRODF, A DECSYSTEM-10 DATA MANIPULATION PROGRAM FOR

ORELA DATA FORMATTED FILES

J. G. Craven

ABSTRACT

OPRODF allows the usar to perform math2watical operations on
his/her disk ORELA data formatted files by simply typing
mathematical equations on his/her tacninal. Expressions
contained in the equations Jefine the file, the starting position
in the file, the endiny position in the files, and the values such
as content, time, 2na2rgy, etc., ﬁssociated with position in the
file. If several equations are used, the orier of execution of
.the equations <can be controllel by FORTRAN control statements.
Incorporated into OPRODF are statements faor creating ODF files

and 1listing select=] data on the 1lin= printer, displaying

v

selected data on th= TEKTRONIX or PDP-15 scopes, plotting
selected data on tha CALCOMP, and dunpiag selected data onto

magnetic tape.







1. INTRODUCTION

OPRODF began as a program written for D. K. Olsen of the
Neutron VPhysics Division who wanted to operate on his ODF
datasets.simply by giving a mathematical egquation. Since then
OPRODF has developed into a system of programs allowing the user
to easily operate on, 1list, display, plot, and dump his/her

datasets.

Adding datasets, background correctingy, exponential tail
correcting, calculating transmission, transmission error, cross
section, and cross section errors are examples of operations that
can be done by a single DPRODF equation. Dead-time correcting,
integral summing, and averaging are examples of operations that
can be done by an  OPRODF program which consists of several
equations whose order of execution are determined by control
statements. OPRODF operates on PDP-10 disk files written with
the ORELA Data Format, ODF, and converts filazs to and from ODF

files as needed with the MAKE and LIST statements.

Except for the monitor disk I/O routines, OPRODF is written
in FORTRAN. The compiler program requirzs about 22K of core.
The execution of the user's equation after compiling requires 3K.

The execqtidn of the auser's program after compiling requires from

3 to 5K.




2. RUNNING OPRODF

The user initiatas OPRODF at his/her terminal by keying:
-R OPRODF
2.1 TInput parameters

(Prompt)

(Reply)

(1) FILENAME 1=
Type the filename (dsk:fil=.ext[p,pn])/switch) >f the file ¢to be
associated with the symbol "F1" in the arithmetic expressions.
If the file exists anil no part is to be written over, no /switch
is required. If th=2 fil=s exists and part >2f it is to be written
"over, the switch "WRITE" is required. If the file is to be

created, the switch "NEW" IS REQUIRED.

(1) FILENAME 2=
Type the filenam2 (dsk:file.ext[p,pn]/switch) of the file to be

associated with the symbol "F2" in the arithmetic expressions.

(1) FILENAME x=

Type the filenam= (dsk:fil2.ext[p,pn])/switch) >f the file to be

associated with the symbol "Fx" (x will be between 1 and 15) in




the arithmetic expressions. If all desir=3 filenames have been

typed, type a <CR>. A maximum of 15 files can be used.

TYPE EQUATION
Type either an ejuation, an equation-like statement (LIST, TYPE,
DUMP, MAKE, RESTORE, PLOT, VT or TEK), "PROGRAM" to start a

program, a plot switch, or "STOP",

2.2 "“/NEW"™ switch questions

When the "/NEW" switch is used, the file parameter questions
below are asked. The answers to the questions are used to create
the new file and cannot be changed at a later time. If the user
does not know what the question 1is aboat, he/she may type a

carriage return for the default file parametar to be used.

(Question)

(Reply)

fILENAME OF FILE CO&fAINING DEFAULT FILE PARAMETEﬁS=
Type the filename 5f another ODF file whose file parameters will
be used for the resnaining file parameter questions if they are
replied to with a <CR>. 1If the answers to all of the questions
are to Dbe copiéd, include the "/COPY" switch after the default

filename and the remaining questions will not be asked. If there

is no default file, type a <CR>.




ODF MODE=
Type the ODF data mode (half-word integers=0, full-word

integers=1, floating point=3).

YOU HAVE x DATASET TABLES TYPE THE DATASET TABLE NUMBER.
This question is ask23 only if the default file is a mode O ODF
file containing more than one dataset table and the file being
created is not a mode 0 file. Type the dataset table number that
is to be written into the parameter section of the file being

created.

SOURCE=

Type the dataset source namber (SEL=0, CSISR3S =1, ENDFB =2).

RUON ID=

Type the numerical run ID to be associated with the file.
NUMBER COMMENT BLOCKS=
Type the number >f comment blocks to be allocated in the file.

One block holds 680 characters.

NOUMBER VARIABLES=

Type the number of ussar variables to be allocated in the file.




NOMBER OF DATASETS=
Type the number of datasets to be allocated in- the file. If the
default answer file is a mode 0 fils and the file being created
is not, the default namber of datasets will be equal to the
numnber of tagged storage sections allocated by the first

dataset's crunch table(s) in- the paraméter section.

IS DATASET 1 ENERGY?(Y<KCR> JR VLCRD>)
This question will not be asked for a mode 0 file. Type a Y<CR>
if the first 3Jatasat is to:contain en=sryy or an N<CR> if the

first dataset is not to contain energy.

NUMBER OF CHANNELS PER DATASET=
Type the number >f <channels that are ¢to be stored in each
dataset. If the datasets are of different length, type the
largest number of channels in a dataset. This number can be
different than the number indicated by the dataset table in the
parameter section. When the default answer file is a mode =zero
file and the file being created is not, the default number of

channels is the nuamber of channels allocated by the first

dataset's crunch table(s) in the parameter saction.




Type the

Type the

neutron.

Type the

Type the

Type the

(1)Asked

ENDFB

ratin

ENDFB

ENDFB

ENDFB

(1) ZAN=
dssignation.
(1) AWR=

of the nuclear mass of the material to that of the

(1) MAT=
mat namber.

(1) MF=
file namber.

(1) MT=

raaction number.

for ENDFB data only.




3. PROGRAM OPERATION.

Thezbrogréﬁ-bégins by asking the user t> type the filenames
6f.ka11 the bDFv files that ars to be Eefacenéed in the OPRODF
‘ equationsl Thé‘éédgfam prbmpts‘the ﬁéer:ta typexeach filename by
typing "FILENAME x=" whers x will increase from one‘towa maximum
of 15. As each filename is typs3d, the program confirms that the
file can be real anl/or written by typing the run ID, . the number
of ODF datasets and th2 number of channels ia =ach gataset._ The

user indicates there are no mores filenames to be given by typing

a <CR> in place of another filenanme.

If the file is to be wriften into, ths "/NEW"™ or "/WRITE"
switch must be inclujded with the filenam=. The "/NEW" switch is
used when the file is to be creat2d and if a2 file already exists,
it will be deleted. The user will be ask2d to type the required
information necessary to create the file bsfore asking for the
next filename. The "/WRITE" switch is usel when the file already

exists but part of it is to be written ovar.

After all the fil=snam=s have been given, the program asks
the user to type an =2quation. TIf the user wants to use a progran
instead of an equmation or an equation-liks statement, the first
line of the program must be ths "PROGRAM"™ statement. The OPRODF
equation is repeatelly =oxecuted, incresneating the starting
channel numbér of a;:h ODF file referenc= (F1S1SC22) by 1 until

the ending channel of the output file is written. The OPRODF

program starts execution with ths "END" statem2nt and is executed




until a "STOP" statemant is encountered or the last statement of
the program has bean =2xecuted a number >f times equal to the
largest number of channels to be written ianto any one output
file. Fach time an JODF file raference is 2xecuted, the starting

channel number is incramented by 1.

After the equation or program has been executed, OPRODF
types "“TYPE EQUATION" ani waits for the next ejuation or progranm

to be typed. The ussr can exit the program by using the "STOP"

command or typing a control C.




4. _THE OPRODF EQUATION

The OPRODF =2quation is a single 1line which consists of
variables, cbnstants, fuﬁctions, file referances, and operators.
The equation starts in column 1 and takes thes form:

<A>=<B><COKB>CCOCETC.>CETC.>
where <A> is a variable (SOM) or file vreference (F1S1SC1EC11=);
<B> is a constant (1.23), variable (SoM), fanction (EXP(SUM)), or
file reference (F1S1SC1EC11); and <C> is an arithmetic = op=arator

(+ = % / *%)_

5. THE OPRODF PROGRAM

The OPRODF program is a set of equatiions whose order of
executionn can be <controlled by control statements (<GO TO 11>,
<IF(A.LT.B)GO TO 11>, =tc.). The first stat=nent of the program

| is the "PROGRAM" statemant and the last statement is the "END"
statement. The format of the program equation is the same as the
single -equation exca2pt =2ach equation starts in column 7. A tab

may be used to skip ovar columns 1 through 6. Command files can

and should be used to input programs.
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5.1 Statement format

Columns 1-5; Th2 statement label anld number fields

Columns 1 through S5 can contain a one- tp five-digit number
to be referenced by anothar statement. Leading zeros and spaces
in the statement number are ignor2i. Stat=a2nt numbers may be
assigned in any ori2r and must be uniju2 with respect to all
other statement numbsrs. A tab may be us2d to skip over all or

part of the statament numbar fieli.

Column 6; The line continuation field

Any alphanumeric character, except a blank or zero, placed
in column 6 identifies the line as a continuation line. Whenever
a tab is used to skip over the 1label ¢field of a continuation
line, the next character must be one of the digits 1 through 9 to

identify the lins as a continuation line.

Zoluamn 7-72: The statement_field

Columns 7 through 72 contain the statem2nt to be executel.

Spaces and tabs are ignorei.
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- Comment statements

Any statement that contains the letter "Z" in column 1 is a

comment statement and has no effect on the OPRODF program or

equationf
5.2 Statements
(Statement)
(Meaning)
PROGRAM

A program is to be given instead of an equation.

DIMENSTION ARRAY (LENGTH)

The array "ARRAY" is to have "LENGTH" elements.

DOUBLE PRECISION

All operations are to be done in double pracision.

DATA VARTIABLE/VALUE/

The initial valu= of the variable "VARTIABLE" is to be "VALUE",

DO I J=K,L,M

- Set the value of the variable "J" equal to the value of the

variable "K" and execute ¢the statements following the *"DO"
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statement up to anil incluling ths statemesnt with a statement
number of "Iw, After oxecuting statenszat anumber "IY, add the
value of the variable "M" to ths value of th2 variable "J". If
the new value of ths variable "J" is la2ss than or equal to the
value of the variable "L", execute the statewnents after the "DO"
statement again. Otherwise continue =2xecuting the statements
following statemant number "I". The statesn2at "I" must appear
after the "DO" statsment. The value oFf "K" and "M" must be
positive nonzero. Ths value of "L" must b2 greater than the
value of "K". "DO"™ loops appearing insii=s other "DO" loops must
end inside those "DO" loops. "DO"™ loops nay end on the same

statement.

CONTINOE
The "CONTINUE" statem=2nt may be placel anywh2re in the progranm
without affecting ths =execution of the program. "CONTINUE"
statements are generally used to end "DO" 1lsops when no other

statement can be usei.

GO TO X

Continue executisn at statement X where X is a statement number.

IF(A.LT.B) STATEMENT

If the value of the variable A is less ¢than the value of the

variable B, execute th= STATEMENT.
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IF(A.LE.B)STATEMENT
If the value of the variable A ‘is less than or equal to the value

of the variable B, execute the STATEMENT.

IF(R.EQ.B) STATEMENT
If the value of the variable A is equal to the wvalue of the

variable B, execute tha STATEMENT.

IF(A.NE.B) STATEMENT
If the value of the variable A is not equal t> the value of the

variable B, execute the STATEMENT.

IF(A.GE.B) STATEMENT
If the value of the variable A is greater than or equal ¢to. the

value of the variable B, 2xecute the STATEMENT.

YTF(A.GT.B) STATEMENT
If the value of the variable A is greater than the value of the

variable B, execauate the STATEMENT.

TYPE <A>,<A>
Type the results of 2ach <A> whars <A> is a variable for file

reference. (See TYPE statement and note 1.)

LIST <A>,<A>

List the results of =2ach <A> in a disk fils=. (See LIST statement

and note 1.)
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DUMP <A>,<A>
List the result of each <A> in 3 magnatic taoe file. (See DUMP

statement and note 1.)

MAKE <A>,<A>
Perform the inverse of the LIST statement. (See MAKE statement

and note 1.)

RESTORE <A>,<A>
Perform the inverse of the DUMP stateament. (See RESTORE

statement and note 1.)

(1) PLOT <A>,<A>
Plot the result >f each <A> in a disk file. (See PLOT statement

and note 1.)

VT <A>,<A>
Plot the result of each <A> on the PDP-15 131isplay. (See VT

statement and note 1.)

TEK <A>,<A>

Plot the result >f each <A> on the TEKTRONIX display terminal.

(See the TEK statement and note 1.)
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- STOP

Stop the execution of the OPRODF progran.

END

Last statement of the progranm.

Note 1: One, ani only one, TYPE, LIST,

PLOT, VT, or PEK statemant may be used

DOMP, MAKE,

in a program.

RESTORE,

That is,

one of these statements may appsar only once in a progranm.
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5.3 Variables

A variable is a datum (storage location) that is identified
by a symbolic nane. The symbolic name 1is made up of six
characters or less from the letters A through Z and the numbers 0
through 9. Tha first gharacter of a variable name must be a
letter. Variables specify values which are assigned to them by
either arithmetic statements (VAR=22) or Jata statements (DATA
VAR/22/). Variables are initially set to zero unless specified

by a DATA statemant.

S.4 Arrays

An array is an orderel set of data ilentified by an array
name. Array names are symbolic names aanl must conform to the
rules for writing variable names. Fach datam of an array is
referenced by appeniing a subscript t> the array name that
describes the position of the datunm. Th2 subscript may be a
given value (A(1)=22) or a variable (A(I)=22). The size of an
array must be declarel with the "DIMENSION" statement (DIMENSION

A(10)). Array datum ars initially set to zero unless specified

by a DATA statement.




(Operator)

+

% %k

(Function)
SQRT
DSQRT
ALOG

DLOG

EXP

DEXP

ABS .

DABS
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5.5

(Operation)

Addition

Subtraction

Multiplication

Division

Exponentiation

5.6

(Meaning)

The
The
The
The
The
The
The

The

square foot.
Iouble precision
natural log base
jouble precisidn
axponential.
double precision

absolute value.

double precision

Arithmetic operators

Arithmetic functioas

square root.

e

natural log base

exponential.

absolute value.
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6. ODF FILE CHANNEL VARTABLE REFERENCES

All ODF file channel variables may be referenced on the
right side of th2 equal sign in ths arithmastic expressions. Only
references to the fil=s channel value, that is channel contents,

may be used on the left sile of the egual sign.

The uservreferences the files whose 1ames he/she has given
by wusing the "FP" symbol followed by the filename number that was
associated with the filename when the filename was typed. npqn
indicates the file whose name was typed first, "F2" indicates the

file whose name was typed second, etc.

The user references the ODF file's datasets by using the "s"
symbol followed by the ODF dataset nauaber. "sS1" indicates
dataset 1, "S2" indicates Jataset 2, etc. The "FP" symbol must

precede the "S" symbol.

The user inlicates where to start referencing the file
variables by using the "SC" symbol followed by the channel number
of the first channel whose variable is to be used or by using the
wSE"  symbol followed by the energy of ths first channel whose
variable is to b2 us23d. The "S" symbol must precede the "SC" or

“SE" symbol.

The default starting channel of an output file is the first
channel of that file. The following two examples are equivalent.

F15S1SC1=F2s1

F1S1=F2S1
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Thé default starting channel of an iaput file that appears
in a statement that do=s not references an outpat file is the
first channel of that fils. Tha followiny two examples are
equivalent.

VAR=F1S1SC1+F2S1SC1

VAR=F1S1+F2S1

The default starting channel of an input file that appears
in a statement that raferences an output file is the same
starting channel given for the output fils. The following two
examples are equivalent.

F1S1SC4=F2S1SCU+F3S1SC4

F1S1SC4=F2S1+F331

Thé user indicates whare to stop refarsncing the file by
using the "EC" symbol foilowed,by th2 chann21 number of the last
channel whose variabls is to be used or by using the "EE" symbol
followed by the energy of the last channel whose variable is to

be used. The "S" symbol must pracede the "EC" or "EE" symbols.

The default ending channel of an output file is the 1last
channel of that fila. Th2 following two =2xamples are equivalent
(the file has 1000 channels).

F1S1EC1000=F2S1

F1S1=F2S1




20

The default ending channel of an input file that appears in
a statement that references an output file is the same ending
channel given for the output file. The following two examples
are equivalené.
F1S1SCUEC22=F2S1SCUEC22+F3S1SC4EC22

F1S1SCUEC22=F2S1+F3S1

If the user specifies an ending chann2l on an input file and
during execution th2 starting channel is iacremented beyond that
channel, the value returnei for that file raference will be zero.
In the following example the last 10 chann=ls will be zero.

F1S1EC20=F2S1EC10

If the user does not specify an ending channel on an input
file and duriny ex2cution th=2 starting channel is incremented
beyond the last channel of the file, executi»>n is stopped and an

error message is given.

The default chann=2l variable 1is +the <channel value. The
other channel variables are channel naunbar "CN", channel time
width "CTW", channel starting time "CST", <c-hannel center tinme
mcct®, channel 2nding time "CET", channel starting energy "CSE",
channel center enerqy "CCE", anl channel ending energy "CEE".
All channel time refsrencas are in microsecanlds. All calculated

energies are in eV.

The channel starting/center/2nding time symbols are used in

two ways. If a 3Jatasa2t number dJoes ndt precede the symbol

(F1CCT), the tim= will be obtained from the lataset table. If a
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dataset number precedes the symbol (F1S2CCT), the time will be
the sum of that 1ataset's TZERO and the time obtained from the

dataset table.

The channel starting/center/ending en=2crjy symbols are used
in tvo ways. If a3 dataset number does ndot precede the symbol
(F1CCF), the energy is obtained from datas=t 1. The channel
starting energy will be th=z average of th=z cicrent channel center
energy and the previous chann2l center =21ergy. The channel
center energy 1is th2 - channel content froa the energy dataset.
The channel ending en2rgy is the average of the next channel
center energy and the <current channel center energy. The
starting energy of ths first chahnel is obtained by subtracting
the difference betwean the second-channel zenter enerqgy and the
first-channel center =2nergy from the first-channel center energy.
The last-channel eniinj energy 1is obtained by adding the
difference of ths last-channel cesnter enargy and the next-to-last

channel center energy to the last-channel czater energy.

If a datas=t numbar precaies the channel
starting/center/ending en2rgy symbol (F152CCE), the energy is
calculated using the TZERO and flight path from that dataset, the
dataset table from ths iniicated file and th2 eguation:

E (R)I=E (N) *(1+1.5964 TOE-9%E (N) +2.8319)6- 18%E (N) **2)

whare

E(N)=(72.29855*%*FLIGHT PATH/TIME) **2
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6.1 Constants

The ODF file constants TZERO and flight path may be
referenced on either side of the equal sign in the arithmetic
expressions. Whan used on the left side of the equal sign, the
value of the constant at the completion of the execution of the
equation or program will be written and stored in the fils.
During the execution of the equation or program, the constant is
hanjled as if it wers a program variable which was initialized
with a data statement. The initial value of the constant is the

value in the file before execution of the equation or progran.

The user references the TZERO constant (starting time of the
first channel 1in microseconds) with the "TZERO" symbol. A file

and dataset numbar mast precede the TZERO symbol (F1S2TZERD).

The user references the f£light path constant (flight path

length in meters) with the "FP" symbol. A file and dataset

number must precade ths FP symbol (F1S2FP).
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6.2 Variables

ODF file variable references may be us21 on either side of
the equal sign in th2 arithmetic expressisas. When used on the
left side of the equal sign, the value of the variable at the
completion of the =2xecution of the equatiosn or program will be
written and stor2d in the file. During th2 -execution of the
equation or program, the variable is haadled as if it were a
program variable which was initialized with a data statement.
The initial valu2 of the variabls is the value in the file before

execution of the equation or program.

The user references the file variables with the "V" symbol.
The "V" symbol must bs precszded with the file number. File
variables are us2d to storz variables for as2 in future equations

and programs.

Files created by the SEL program 6SND have 16 file variables

allocated. Any number of variables may be allocated when

creating an ODF file with the "/NEW" switch.
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6.3 Data acquisition counters and scalers

The data acquisition scalers and SEL coanters are stored in
the ODF counter seztion and <can be r2fa2renced with the "C"
symbol. Each data acquisition routine has a2 different storage
format for the countars; therefore, the usar must consult his/her
routine for his/her format. ODF file counters may be referenced
on either side of thz equal sign in the arithmetic expressions.
When used on the left side of the =2qual sign, the value of the
counter at the completion of the execation of the equation or
program will be writt=n anl stor=2d in tha file. During the
execution of the equation or program, th= zounter is handled as
if it were a program variable which was initialized with a data
statement. The initial value of the countar is the value in the

file before execution of the equation or projram. The "C" symbol

must be preceded with the file number (F1C1B16).
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6.4 Reference symbols

. The default starting channel of aa ODF file variable
reference (F1S1CN) 1is the starting chaannal number of the first
file reference. The 1=2fault ending channasl aramber is the ending
channel number of the first file rafereace. The following two

examples are equivalent:

(Symbo1l)

(M2aning)

Fx
The file x where x is the number given to tae filename in the
WINPUT PARAMETERS" section.

Example: F1

Sx
The dataset x whare x is the ODF dataset namber.

Example: F1S1

SCx
The starting channel whers x is the startiang channel number.

Example: F1S1SC22

ECx

b The ending channel wh2re x is the ending channel number.

Example: F1S1SC22ECu4
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NCx
The ending channel whare SC+x-1 is ths enliay channel number.

Example: F1S1SC22NC23

SEx
The starting channel where x is the energy of that channel.

Examples TF1S1SE456.2
FEx
The ending channel whare x is the energy 5f that channel.

Example: F1S1SE4U56.7EES67. 8

CN

The channel number.

Example: F1S1=F2CN

TZERD
The TZERO value of th2 givan dataset in tha2 jiven file. To s=t
the value of the TZFRD, se=2 the SET commani.

Example: F1S1=(72.297%40.1/(F2S1TZERD+FP2S132T)) %%*2

FPD
The flight path value of the given dataset in the given file. To -

set the value of the flight path, see the SE!' command.

Example: F1S1=(72.297*F2S1FPD/(F2S1TZERO+F251CCT)) **2
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. CTW
The channel time width in microseconds.

Example: F1S2=F2CTW

CST
The channel starting time in microseconds. (See note 1.)

Example: F1S1=F2CST OR F1S1=F2S1CST

CCT
The channel center time in microseconds. (See note 1.)

Example: F1S1=F2CCT OR F1S1=F2S1CCT

- o CET
The channel ending tim2 in microseconds. (S22 note 1.)

Example: F1S1=F2CET JR F1S1=F2S1CET

CSE
The channel starting energy. (See note 2.)

Example: F1S1=F1S2CSE OR VAR=F1CSE

CCE

The channel center en=2rgqgy. (See note 2.)

Example: F1S1=F1S2CCE OR VAR=F1CCE
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CEE -
The channel ending energy. (See note 2.)

Example: F1S1=F1S2CEE OR VAR=FI1CEE

Note 1: Tf a dataset number precedes the syabol (F1S1CST), the
TZERO of that datasat will be adjed to th= time. If a dataset
number does not precei= thz symbol (F1CST), 1 TZERO is not added

to the time.

Note 2: If a dataset number does not precede the symbol (FI1CSE),
the channel center energy will be the contents of the energy
dataset. The starting/ending energy will be the average of the

previous/next channel center energy and the current channel

center energy. If a dataset number precedes the symbol
(F1S2CCE), the energy 1is calculated using the TZERO and flight

path from that dataset, the dataset table- from the indicated

file, and the equation:

E(R)=E(N)* (141.59651E-9%E(N) +4. 5312738 - 18%E (N) **2)
where
E(N)=(72.2977*%FLIGHT PATH/TINE) *%*2
If averaging is done, the dataset table must be remade before

using these symbols. To remake the dataset table, see the SET

command.
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7. ODF FILE SET COMMANDS

(Command)

(Meaning)

FXSYyTZERO=VALUE
Set the TZERO value of dataset "y" in the fil=a "x" to "“VALUE"
microseconds.

Example: F1S1TZERO=-.476

FXSyFPD=VALUE
Set the flight path value of dataset "y" in the file "x" to
- "VALUE" meters.

Example: FI1S1FPD=40.

FXVy=VALUE
Set the "y"th variable in file "x" to "VALUE".

Example: F1V5=.1638E2

FxCyBz=VALUE
Set the "y"th SEL coanter in file "x" to "VALUE". The counter is

to be store as a "z" bit counter.

Example: FI1C5B32=F2CSB32+F3C5B32
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FXCOMMENTS=
Input the comments and store them into the <comment section of
file "x" until a blank comment 1line is read or the comment
section becomes full.

Example: F1COMMENTS=

FXTABLE=
Remake the dataset table in file "x". Th2 program will ask the
user to type the number of channels and the crunch factor for
those channels, one pair par lins. When all pairs have been
typed, type another <CR>.

Exanple:

F1TABLE=

TYPE NUMBER CHANNELS, CRUNCH FACTOR
(<CR> WHEN DONE)

100 1

200 4

300 16
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- 8. ODF FILE AND VARIABLE TYPEOUT COMMANDS

(Command)

(Meaning)

FWSxSCyYECz
Type out the channel contents of channels "y" through "z" fronm
dataset "x" in file "w", If "ECz" is not given, the channel
contents of channel "SCy" will be typed.

Example: F1S1SC1EC10 OR F1S1SC1

FWSXSEYEEzZ
Type out the channel contents of the channels between the
energies "y" and "z" from dataset "x" in file "w". If "“EEz" is
not given, the chamnel contents of the channel that has an energy
of "y" yill be tyged.

Example: F1S2SE4.75EE5.75 OR F1S2SE4.75

VARIABLE
Type out the value of the OPRODF program variable "VARIABLEY from

the last program executed.

Example: - VAR
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FxSyTZERO » .
Type out the TZERO value of dataset "y" in file wx",

Example: FI1S1TZERO

FXSyFPD
Type out the flight path value of dataset "y" in file "x".

Example: F1S1FPD
FxTABLE
Type out the dataset table in file "x".

Example: F1TABLE

FXCOMMENTS

Typeout the comments in file "x".

|
Example: FI1COMMENTS : |
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9. THE LIST COMMAND

The LIST statemant is wused to create a readable file
containing information from ODF files. The format of the LIST

statement is:
LIST <A>,<A>,<ETC>

where LIST is in columns 1;u and <A> 1is an ODF file variable
(F1S1CN), arithmatic expression (F1S1+200), variable (SUM), array
element (SUM(1) or SUM(I)), or implied DO loop (SUM({I),I=J,K,M).
When used in 1 progranm, the LIST statenesant starts in column 7.

All LIST statements in a program will use th= same line format.

Fach line will have one ndmber for each <A>. The total
number of 1lines 1isted;-not includiing the page header, is equal
to the largest differance between the ending and starting channel
numbers of any ODF fils variéble reference plus 1. The example:

/

LIST F1S1SC10EC20,F2S1SC10EC30
will create 21 lines with two numbers per line.

LIST F1S1SC10EC20,F2S1SC10EC20

LIST F1S1SC10EC20,F2S1
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9.1 LIST statement questions

When the LIST statement is used, the following questions are
asked after input of the equation or program and prior to the

execution of the eguation or progran.

(Question)

(Answer)

FILENAME OF FILE TO STORE LISTING INTO=
Type the filename (dev:file.ext[p,pn]) of the file for the

listing to be stored into.

TYPE THE PAGE HEADER (END WITH /<CRD)
If no page header is desir=24, type a <CR>. If a page header 1is
desired, type th2 header folloﬁei by /<CR>. An example would be:
ENERGY TRANSMISSION ERROR
/
The user should be careful with the wuse of the ¢, ", and
characters in the header as they are specific command file
characters which cause special action to be taken. The header

may contain up to 630 characters making up as many lines as

needed.




NOMBER OF LINES PER PAGE=
Type the number of lines per page of output. This does not
include the 1lines of the page header, but only the lines
generated by the line format statement. The default number of

lines per page is 999999.

LINE FORMAT=
Type the format statement esach line is to be listed with. Only
the I, E, F, and X format descriptors may be used. An example

would be:

I8,2X,F10.3,2 (2X,E14.7)

When the T format descriptor is used, the number will be fixed

before being 1listed (all numbers used in JPRODF are in floating

point). Fach format descriptor is separated by commas. If
several descriptors ars to be repeated, they may be enclosed with
parentheses with the rapeat count placed in front of the starting

parenthesis. The following two examples are eguivalent:

X,I5,X,IS

2(X,I5)
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Format descriptors

(Descriptor)

(Meaning)

rIvw
The next "r" numbers are to be read/written as integers ( 12 )

occupying "w" columns.

rFw.d
The next "r" numbers are to be read/writtsa as floating point
numnbers ( 1.2 ) occupyingy "w" columns with "d" numbers after the

decimal point.

rEw.d
The next "r" numbers are to be read/written as exponential
numbers ( .12E01 ) occupying "w" columns with "d" numbers after

the decimal point. "w" must be greater than "d" plus S.

rX

nrn spaces are to be skippsd/written.
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. 10. THE TYPE STATEMENT

- The TYPE statement is identical to the LIST statement except

no filename 1is rejuaired. The 1listing is typed on the user's

terminal instead of being stored in a disk file.




11. THE DUMP STATEMENT

To use the DUMP statement, the user must mount a wmagnetic
tape with the PDP-10 systam MOUNT command before running OPRODF.

An example would be:

«MOUNT MTA:/REELID:X123U4/WE

where "X1234" is replaced with the user's tape label.

The DUMP statement is used to create a magnetic tape file
that can be real by either the PDP-10 systen program "PIP" or by

any IBRM computer. The format of the "DUMP" statement is:

DOMP/FILEx <A>,<A>,<ETC.>

where "DUMP" is in columns 1-4 and "<A>" is the same as in the
NLIST" statement. When used in a program, the "DUMP" statement
starts in column 7. All "DUMP" statements in a program will use
the same 1line format. "FILEX" is used t> rewind the tape and
position it in front of file "x" (1 for th= first file, 2 for the
second file, etc.) before writing the nsw file. "/NEW"'may be
used in place of "FILE1" if desired. 1If the "/FILEx" switch is
not used (DUMP F1S1,F1S2,F1S3), the tape is positioned at the end
of the last file writt=n on the tape befor2 writing the new file.
Each "DUMP" statement writes one tape fils. Note that if a tape

has six files ani the user gives the "DUMP" statement:

DUMP/FILESM F1S1,F1S2
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files 5 and 6 will no longer exist after the new file &4 1is

written.

The guestions asked by the "DUMP" statement are the same as
the questions asked by the "LIST" statement except the first

"LIST" question is replaced with the question:
PDP10 OR IBM (IKCR> OR P<KCR>)

If the user replies with P<CR>, the tape will be written in a
DIGITAL-COMPATIBLE format readable by the PDP-10 system program
PIP. If the user replies with IKCR>, the tape will be written in
an - INDUSTRY-COMPATIBLE format readable by IBM computers (EBCDIC,
800BPT, ODD PARITY). Each page of output is written into one
magnetic tape record. vThe blocksize is egqual to the number of
characters in a page rounded up to the nearest multiple of 4. A
page size of 399 characters will have a blocksize of 400. The

record size will be the number of characters created by the 1line

format. The format I8, 2F7.1 creates a record size of 22.
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12. THE MAKE STATEMENT

The MAKE statement is used to make a1 ODF file from a
readable file. The "MAKE" statzment is the inverse of the "LIST"

statement and follows the same format, rules, and procedures.

12.1 MAKE statement questions

When the MAKE statement is used, the following questions are
asked after input and prior to execaution of the equation or

progranm.

(Question)

(Answer)

FILENAME OF FILE TO READ LISTING FROM=
Type the filename (dev:file.ext[p,pn]) for the listing to be read

fron.

NUMBER OF PAGE HEADER LINES TO BE SKIPPED=
Type the number of page header lines that appear before the lines

containing the data to be read.

NOMRER OF LINES PER PAGE=

Type the number of data lines between the page headers.
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LINE FORMAT=
Type the format statement each line is to be read with. The
rules for the format statement are the same as for the "LIST"

statement.

13. THE RESTORE STATEMENT

To use the "RESTORE" statement, the user must mount, before
running OPRODF, the magnetic tape with th= PDP-10 system MOUNT
command in the same manner as for the DUMP statement. The
"RESTORE" étatement is the same as the "MAKE" statement except no
filename is required. The listing is read from magnetic tape
instead of a disk file. The "RESTORE" statement uses the same
tape positioning switches as the DUMP statement. Each "RESTORE"
equation or program leaves the tape position at the start of the
next tape file. The quesfions asked by the "RESTORE" statement
are the same as those asked for by the "MAKE" statement, with the
exception that the first "MAKE" question is replaced with the

question:

PDP10 OR IBM (IKCR> OR PKCR>)

The reply should be thz same as that for tha DUMP statement.
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14. PLOT, VT, AND TEK STATEMENTS

The PLOT, VI, and TEK statements are used to create flots in
disk files or on PDP-15 VTO4 and TEKTRONIX display terminals.
Scaling and labeling are automatic unless specified; the user
must give the file and range to be plotted. The program produces
a 5x7-inch linear plot with labeling on the left and bottom axes.

The format of the statements is:
PLOT/SWITCHvalue/SWITCHvalue <A>,/SWITCHvalue <A>

where "PLOT"™ is in columns 1-4 and <A> 1is a file reference
(F1s52). Each <A> 1is completely plotted bafore going on to the

next <A>. The example:
PLOT F1S2SE2.UEEL.T,F2S2

will plot all points between the energies 2.4% and 4.7 from file

1, then all points between the energies 2.4 and 4.7 from file 2.

Fach plot statemant or program with plot statements produces
a single plot in the ‘iisk file FOR29.DAT. Before creating
another plot, th2 ussr should rename (REN FILE.EXT=FOR29.DAT)Ythe
file to some other name or queue (QSPLT/D OR QPLT/D) the file to
some CALCOMP with th=2 /D switch. Otherwise, the next plot will
replace the previous plot. An example would be:

PLOT F1S2SE2.4EE4.7

QSPLT/D
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PLOT F2S2SE2.UEEUL.T

QSPLT/D

The VT and TEK statements operate in the same manner as the
PLOT statement except the user must type a carriage return for
the program to continue after each plot. Tha2 screen is cleared

when the carriage return is typed.

Plot switches are used to' alter the type of plot (log,
linear, syhbol, etc.), “alter the labeling, or add titles.
SWwitches used to create a plot remain in effect for future plots
until changed by the user. Switches are always given for the

next file reference. 1In the example:
PLOT/SYM1 F1S1,F2S1,/5YM2 F3S1

the request for symbol 1 is used for P1S1 and F2S1. The request
for symbol 2 is used for F3S1 and the next plot file reference.
As each plot is plotted, the switches used for that plot are
written into ths file OPRPLT.TMP. When JOPRJIDF is initially run,
the previous plotting switches are réad from the file OPRPLT.TMP.
A "RESET" switch restores the ©plot switches to their default

values.

Any plot statement containing only switches does nothing but
set those switches. Any statement with a slash in column 1 is

assumed to be a plot statement containing only switches. The

following two statements do the same thing:
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PLOT/SYMO/ERR3

/SYMO/ERR3

If file 1 has en=2rgy in dataset 1, data in dataset 2, errors

in dataset 3, anl fitted curve in dataset 4, and the user wants a

symbol plot of the data with error bars and fitted curve,

would type:

PLOT/SYMO/ERR3 F1S2SE3.U4EE7.2,/NI)SY/NOER F1S4

or

/SYMO/ERR3
PLOT F1S2SE3.4EE7.2,/NOER/NOSY F1S4

or

PROGRAM.

/SYMO/ERR3

PLOT F1S2SE3.4EE7.2
[NOSYM/NOER

PLOT F1s4

END

To replot the first example with titles, type:

/LTIT ${BARNSS, /BTIT ${ENERGY |E|VS$

PLOT/SYMO/ERR3 F1S2SE3.U4EET7.2,/NDSY/NOER F1SUL

All future plots will retain the abovs axis titles until

by the user.

he/she

changed
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When the user plots on the VTOu4, the plot is scaled down if

needed to fit the plotting area.

14.1 Plotting switches‘

The "?" in the switches below must be replaced with "R" when
referring to the right axis, "T" when refscring to the top axis,
"L" when referring to the left axis, "B" wher referring to the
bottom axis, "X" when refsrring to both the top and bottom axis,
and "Y" when refarring to both the left and right -axis. Only
enough characters ¢to distinguish the switch need to be typed

( /RESET /RE ).

(Switch)

(Meaning)

RESET
Reset all switches, switch values, and switch contents +to their

default values.

WHAT
Type all switches, switch values, and switch contents currently

in effect.

XOFFzzz

The minimum x-coordinate of the plotting area is to be zzz

inches. The default is 1 inch.
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YOFFzzz
The minimum y-coordinate of the plotting area 1is to be =zzz

inches. The default is 1 inch.

XALzzz

The x-axis length is to be zzz inches. The 1efault is 7 inches.

YALzZzZZ

The y-axis length is to be zzz inches. The jefault is 5 inches.

XMINZzzZZ
The value of the minimum x-coordinate of the plotting area is to
be zzz. The default will be the smallest starting channel/energy

used in the file reference.

XMAXZZZ
The value of the maximum x-coordinate of the plotting area is to
be zzz. The d=fault will be the largest channel/energy used in

the file reference.

YMINZZZ

The value of the minimum y-coordinate of the plotting area is to

be zzz.
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- YMAXzzz
The value of the maximam y-coordinate of the plotting area is to

- be zzz.

The default YMAX will be the power of 10 above the largest
value to be plotted, that power being scaled down until the range
of the plotted data is greater than half the :ange_‘betyeen‘ YMAX
and YMIN. The default YMIN will be the power of 10 below the
smallest value to be plo;ted, that power being scaled up.
- Default YMIN and YMAX values will not be used unless both YNAX

and YMIN are zero.

XSNzzz
Values for the x-axis are to be read froan dJdataset =zzz. This
switch is used to obtain an energy plot whear specifying starting

and ending channels.

XBASEzzz
The channel offsst is to be zzz. A 2zz of 4096 is used to plot
channels 4097 through 8192 as channels 1 through 4096.

(PLOT/XBASEU4096 F1S1SCU097EC8192)

NOXBASE

Resets the XBASE switch if set.

|
|
)
|
1
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XNORMzzZ

The x-axis normalization factor is to be zzz.

Fach x-axis 1label

is to be multiplied by zzz before being plotted. If the energy

dataset is in eV and the XNORM is .001, thsn XMIN and XMAX must

be given in KevV.

NOXNORM

Resets the XNORM switch if set.
XENDzZzZ
The plot is to b2 end=23 zzz inches beyond XMAX.

inches.

X1.0G

The plot is to be log base 10 on the x-axis.

NOXLOG

Resets the XLOG switch if set.

YL.OG

The plot is to be log base 10 on the y-éxis.

NOYLOG

Resets the YLNG switch if set.

The default is 6
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~ LINE
A line is to be Irawn between each point plotted. If SYMBOL,

ERROR, or HISTOGRAM is not requested, LINE is assumed.

NOLINE

Resets the LINE switch if set.

HISTOGRAM

The plot is to be a histogram plot.

NOHTISTOGRAM

Resets the HISTOSRAM switch if set.

SYMBOLZZzZ

Symbol number zzz is to bz plotted at each point.

NOSYMBOL

. Resets the SYMBOL switch if set.

SHEIGHTzZzZ

The symbol height used in the SYMBOL switch is to be zzz. '

AVERAGEzzz

- Each point plotted will be the average of zzz points from the

input file.
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NOAVERAGE -

Resets the AVERAGE switch if set.

SUMzzz
Each point plotted will be the sum of zzz points from the input

file.

NOSUM

Resets the SUM switch if s=t.

SKIPzzz

Every zzz'th point from the input file is to be plotted.

NOSKIP

Resets the SKIP switch if set.:

YERRORzZZZ
Vertical error bars are to be plotted at sach point. The errors

are to be read from 3Iataset zzz of the file read for the points.

NOYERROR

Resets the YERROR switch if set.

XERRORZZZ - -
Horizontal error bars are to be plotted at each point. The

errors are to be read from dataset zzz o2f the file read for the

points.
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NOXERROR

Resets the ERROR switch if set.

?NTzzz
The ?-axis is to have zzz tic marks, that is, divided into zzz+1
intervals. The default is a tic every .75 to 1.5 inches,

whatever yields the best label.

?TzzZ .
The ?-axis tic mark length is to be 2zzz inchas. The default is
- 105. A negative length will produce tic marks on both sides of
the axis. A length gr=2ater than the axis will produce tic marks

the length of the axis.

?NSTzzz
The ?-axis is to have zzz sub-tic marks between each tic mark,
that is, divided into zzz+1 intervals. The default for linear is

zero; the default for log is 8.

?STzzz
The ?-axis sub-tic mark length is to be zzz inches.. The default
is half that of ths +tic. A negative leagth will produce tic

marks on both sijdes of the axis.

?2LSTzzz

Label the ?-axis log sub tic mark zzz. Sub tic marks will be put
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at 2 through 9, tic marks will be put at 1 and 10. The default -

is LLST2, LLSTS, BLST2, and BLSTS.

?FTLzZZ

The first ?-axis tic mark label is to be zzz.

?1Lzzz
The ?-axis tic label difference is to be zzz. Default is a value
such that tic marks will appear between =vary .75 to 1.5 inches,

whatever yields the best label.

2LTLZZZ

The last ?-axis tic mark label is to be zzz. : : =

. ?LR

The ?-axis is to be labeled. The default is LLR and BLR.

NO?LR

Resets the ?-axis label requested switch if set.

?2CLR

The ?-axis corners are to be labeled.

NO?CLR N

Resets the ?-axis corner label requested switch if set.

2CLDXzZZ |

The ?-axis corner axis delta-x is to be zzz inches.
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?2CLDYzzzZ

The ?-axis corner axis delta-y is to be zzz inches.

Thé delta-x and délta-y values for thes corner labeling are
the values to be édded to the X and Y cayoriinates of the axis's
corners to obtain the X anl Y coordinates of the 1lower 1left

corner of the label.
?CLH
The ?-axis corner label character height is to be zzz inches.

The default is .105.

2CLAZZZ

The 7?-axis corner label angle is to be 2zzz.

2CLF<sp>z 22

The ?-axis corner label format is to be zzz. Only the I, ¥, and

E formats ﬁay be used.

2LDXZzZZ

The ?-axis label delta-x is to be zzz inches.

?2LDYzzzZ

The ?-axis label delta-y is to be zzz inches.
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The delta-x and 3=21ta-y values for the tic labeling are the
values to be adled to the X and Y coordinﬁtes of the tic base to
obtain the X and Y coordinateé of the lower left corner of the
tic 1label. Default is such that the distance between the axis
and the nearest edge of the rotated label is half the character

height.

?LHZZZ
The ?-axis label character height is to be 2zzz inches. The

default is .105.

?LAzZZZ

The ?-axis label angls is to be zzz.

?LF<sp>z22

The ?-axis label format is to be zzz. The default format will be

Ixxx if the tic label can be expressed as an integer with less

than eight digits. xxx will be the number of digits in the
label. If the tic label cannot be expressed as.an integer but
can be expressed as a floating point number with less than eight
digits, then the default format will be the F format. If the
label is too large for the F format, the E format will be used.

When plotting a log plot, the labels will always be the number 10

raised to some povwer,
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?LSzzzZ
The ?-axis labelvscale-factdr is to be zzz. The tic mark 1label
value is multiplied by the label scale factor before the tic mark

label is plotted.

?LCFzzz
The ?-axis label centering factor 1is to be zzz. The 1label
centering factor value ranges from 0 to 1 and is used to center
the label around the tic base. A value of .25 will put the tic
at the end of tha first quarter of the 1abe1. A value of .5 will
put the tic in the center of the 1a$e1, etc. The default is

BLCF. 25.

NO?LSTzzzZ

Resets the ?LSTzzz switch if set.

- ?TDXz2zZZ

The ?-axis title delta-x is to be zzz inches.

?TDYzzzZ

The ?-axis title delta-y is to be zzz inches.

The delta-x and delta-y values for ths axis titles are the
values to be added to some origin to obtain the coordinates of
the lower left corner of the title. The origin for the bottom

- and left axis title aldition is (XMIN,YMIN). The origin for the

right axis title addition is (XMAX,YMIN). The origin for the top
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axis title addition is (XMIN,YMAX). The default delta-x and
delta-y will be such that the rotated titles will not be on the

label or grid.

?THzZzZ
The ?-axis title character height is to b2 zzz inches. The
default is .105 inches.

?TAZzZZ

The ?-axis title angls is to be zzz degrees. The default is XTAO

and YTA90.

?TCFzz2
The ?-axis title centering factor is to be zzz. The title
centering factor is used to center the title around a given point
on the axis. Ths centering point 1is obtained by adding the
product of the centering factor and axis langth to XMIN for the
x-axis titles and to YMIN for the y-axis titles. If the factor
is =zero, the title will be put at the x-y coordinates determined

by the TDX and TDY switches.

PTITLE<sp>$text$
The ?-axis title is to be the characters between the ugw
characters. Any character may be used in place of the "$"
character. The characters of the axis and main titles are 1lower

case until an wup-arrow 1is encountered in the title text. The

up-arrow is used to shift the case to the other level (lower case
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to upper case, upper to lower) and is not included in the title
when plotted. The title may be‘ broken into several 1lines by
ending each line with two consecutive up-arrows (linel|{line2). To
use centered symbols in the title, the symbol's number must be
preceded with a back-arrow and terminated with a space (_19<sp>).

The title can contain a maximum of 200 characters.

SLCLSP>z
The character "2z" is to be used in place 5f the character "|" to

indicate character case shift lock when keying in titles.

MTDXzzzZ

The main title x-coordinate is to be zzz inches.

MTDYzZz

The main title y-cooriinats is to be zzz inches.
MTHzZZZ

The main title character height is to be zzz inches. The default

is . 105,

MTAZZzZ

The main title angle is to be zzz.

MTITLE<sp>$text$

Same as for ?TITLE.
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15. QUEUE AND FILE COMMANDS

(Command)

(Meaning)

(1) QSLPT<KSP>DEV:FILE.EXT[ P,PN]/SWITCH
Enter the file "jev:file.ext[p,pn]" in the SEL's 1line printer

queue of PDP-10 files to be printed.

(1) QSPLT<SP>DEV:FILE. EXT[ P,PN]/SWITCH
Enter the file "dev:file.ext(p,pn]" in thes SEL's CALCOMP queue of

PDP-10 files to be plotted.

(1) QLPT<SP>DEV:FILE.EXT/ P,PN]/SWITCH
Enter the file "dev:file.ext[ p,pn]" in the PDP-10's line printer

queue of files to be printed.

(1) QPLT<KSP>DEV:FILE.EXT[P,PN]/SWITCH
Enter the file "dev:file.ext{p,pn]" in the PDP-10's CALCOMP queue

of files to be plotted.
(1) RENAME DEV:FILE. EXT[P,PN]=DEV:FILE.EXT[P,PN]
Change the filename of the file on the right side of the equal

sign to the filename on th= left side.

(1) DELETE DEV:FILE.EXT[P,PN]

Delete the indicated file.
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(1) DIRECT DEV:FILE.EXT[P,PN]

Type the creation date and time, access date, and block size.

v'(1) DSK is default for DEV. FOR29.DAT is 42fault filename and
extension for plot queues. The user's P,PN are default for P,PN.

The /D switch will remove the file from the aser's area and then

plot or print it.
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16. OPRODF COMMAND FILES

Command filas are usel to input many lines of text from a
disk file 3instead of typing the text on fhe terminal. The user
commands the program to read a command files by typing an "at" (3)
sign followed by the file name. An example would be:

AFILE

Fach line of the command file is used t> build an input line
to the program. Command files cannot be usel in the execution of

a program, only in the setup of the progranm.

16. 1 Typeout from a command file

All charactsrs between single quotes will be typed on the
user's terminal and will not be included in the input line to the
program. TIf the end of the command file line is reached before
the matching single gquote is found, a carriage return line feed
is typed and the end of 1line is treated as if it were the
matching single quote. TIf all of the inpat file line is typéd,
no input line is generated. An example wouldvbe:

fTYPE THE STARTING ENERGY!

or

"STARTING ENERGY="
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. 16.2 1Input to the command file

v If a double quot=s is found in the commard file line,
be replaced by the 1line of text typed by the user on
terminal. An example woull be:

'STARTING ENERGY='<TAB>SE="
or
'"TYPE THE STARTING ENERGY
. {TAB>SE="
VIf the user types "12.3<CR5", the ihput lins will be:

<TAB>SE=12.3

- If two consecutive double quotes are foand in the

it will

his/her

command

- file line, they will be replaced by the text typed by the user on

his/her terminal until a space or carriage ra2tarn is typed. The

terminating character will not be part oF the input line. An

example would be:

SUM=F1S""4F1SNNeFISnN

If the user types "1<{sp>2<sp>3<CR>", the input line will be:

SUM=F1S1+4F1S2+F1S3

If the user types a carriage return instead of a space while

typing in text being inserted 1into ths input line due to two

double qﬁotes in the command file 1line, the remainder
command file lins will be ignored. 'An example would be:
SUM=FI1SN 4P ISNULFRISNNERISUN

- If the user types "1<sp>2<CR>", the input lins will be:

SUM=F1S1+#F1S2

of the
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16.3 Command file wvariablses

When constants must appear in several command file 1lines,
they may be read in from the user's terminal at the beginning of
the command €file an3d then inserted by the program at the
appropriate places. An example would be:

"STARTING ENERGY="SE"

The text "STARTING ENERGY=" will be ¢typed on the user's
terminal and a line of ta2xt read from the user's terminal. The
line of text is assigned to the command file variable "SE". No
input 1lines are genarated by command file lines that assign text

to command file variables.

Command file variables are enclosed with pound signs (#) and
are replaced in th= input line with the taxt assigned to then.
If in the previous example the user had typ=21 "247.3<CR>" and a
command file line contained:

<TAB>SE=#SE#+.5 v

the input line to ths program would be:

<TAB>SE=247.3+.5

All text assigned to command file variables are deassigned

when the program is executed.
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R 16.4 Looping command files

Whenever a null command file variable (##) is encountered, the

-program- will start reading from the front of the command file.
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17. GENERAL NOTES

A1l operations are performed in floating point. Decimal
points do not have to b2 included in numbers used in the OPRODF
program. Operations betwean parentheses are performed first,
multiplication and 3Jivisions second (fron left to right), and

addition and subtraction last.

When using an OPRODF program, ons canndt reference the file
being written 1into on the right side of the equal sign in an

equation. Data arrays or simple variables must be used to hold

data for later use in the progranm.
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18. EXAMPLES

In the examples below the underlined text is typed Dby.
OPRODF.

Example 1

Set channels 1 throdgh 5S4 of dataset 1 in the file DATA1 to

zero, and add 65536 to the contents of channel 146.

-R OPRODF

TYPE EQUATION
F1S1EC54=0
TYPE EQUATION

F1S1SC146FEC146=F1S5S14+65536
TYPE EQUATION
STOP




Example 2

Create the file DATA3 containing the sum of the files
and DATA2.

«R OPRODF

FILENAUE 1=DATA3/NEW

FILENAME OF FILE CONTAINING DEFAULT
FILENAME 2=DATA1

RUN 1000 1 DATASET 543400 CHANNELS/DATASET MODE 0

FILENAME 3=DATA2

RUN 1000 1 DATASET 543400 CHANNELS/DATASET HODE 0
NAME 3

DATA1




67

Example 3

Create the 3ead-time corrected file DATA4 and the dead-time

factor file DATA44 from the raw data in the file DATAS3.

-~R OPRODF

FILENAME 1=DATA4/NEW

FILENAME OF FILE CONTAINING DEFAULT PARAMETERS=DATA3

ODF MODE=3

EQQEEB XABLAE.LEEI

NUMBER DATASETS=

IS DATASET 1 ENERGY(YSCR> OR N<CRD)
NUMBER CHANNELS PER nnwggggg

: FILENAME 4=
TYPE EQUATION
PROGRAM
SET THE INITIAL CHANNEL WIDTH TO 1
THE INITYAL VALUE OF LCHAN AND TCHAN IS ZERO
DATA/CW/ 1/
ADD THE LAST LEADINS CHANNEL CONTENT TO THE SUM AGAIN
SUM=SUM+LCHAN
C GET THE NEXT LEADING CHANNEL CONTENT
LCHAN=F3S1
C ADD NEXT LFADING CHANNEL CONTENT TO SUM
: SUM=SUM+LCHAN }
C SET LT TO THE CENTER TIME CURRENT CHANNEL %

an

(@}

LT=F3CCT

C IF CURRENT TIME SPAN IS LESS THAN DEAD-TIME GO TO 2

1 IF(LT-TT.Gr.4.168)G0 TO 2

C SET CW TO THE CURRENT TRAILING CHANNEL WIDTH
CW=F3CTW

C SET TT TO THE CENTER TIME CURRENT TRAILING CHANNEL
TT=F3CCT

C TAKE LAST TRAILING CHANNEL CONTENT FROM SUM

SUM=SUM-TCHAN
- C GET NEXT TRAILING CHANNEL CONTENT

TCHAN=F3S1

C SUBTRACT NEXT TRAILING CHANNEL CONTENT FROM SUM
SUM=SUM-TCHAN

C GO SFE IF WINDOW IS LESS THAN DEAD TIME
GO TO 1

C DEAD TIME FACTOR=1/(1- (SOUM/TRIGGERS))

2 V=1./(1.- (SUM/2+ (L4.168-LT+TT) /CHA*CHAN) /108u477000)
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C STORE THE CORRECTED CHANNEL CONTENT

F1S1=V*F 351
( C STORE THE DEAD TIME FACTOR

F2S1=V . .
END

TYPE EQUATION

C THE ABOVE IS REPEATED FOR EACH DATASET

TYPE EQUATION

STOP
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" Example 4

Create the background corrected filz DATAS from the

dead-time corrected DATA in the file DATAL.

L]

o
o
9
o]
o
o
o

1=DATAS. DAT/NEW
OF FILE CONTAINING DEFAULT PARAMETERS=DATA4/COPY
2=DATAU
10 DATASET 54340 CHANNELS/DATASE
3= » »
PE EQUATION
PROGRAM
V1=EXP (-.0377%F2CCT)
V2=EXP(-.00866%F2CCT)
F1S1= F251-F2CTH*(1771+1311u8*v1+13881*v2)
F1S2=F2S2-F2CTH* (515.4+31605*V1+¢3394%y2)
F1S3=F2S3-F2CTW* (1860+122246%V1+14016%V2)
F1SU=F2SU-F2CTH* (547. 7+2957 1%V 1+3439%V2)
F1S5=F2S5-F2CTH* (2055+75261%V1+12720%V2)
] F1S6=F2S6—-F2CTH* (734.7+421371%V1+3664%V2)
F1ST=F2ST-F2CTH* (2378+1173 1%V 146368%V2)
F1S8=F2S8-F2CTH* (751.1+2711%V1+1493%72)
r F1S9=F2S9-F2CTH* (1732+134796%V1+13822%V2)
F1S10=F2S1)-F2CTH* (499, 2+32288%V 1+3359%V2)
END

= |O|= = =
mkﬂmkﬂm

13
=
18]
1o
{[=]

3

= |- 2 |2 | =2
o 3 |O |2 | |2

193 I oo | |t |

IYPE EQUATION
SToOP
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Example 5

Subtract an exponential tail from the background corrected

data in the file DATAS.

«R OPRODF

1=DATAS/WRITE
19 DATASETS 54340 CHANNELS/DATASET

TYPE EQUATION
F1S2SCUEC590=F 1S2SCl~.,087*F 152SC3~.021*P1525C2-. 006*F152SC1
IYPE EQUATION

F1S4SCUEC590=P1S4SClUu-_087*F1S4SC3-.021*FP1S4S-2-.006*%¥F1SUSC1
TYPE EQUATION
F1S6SC4EC590=F1S6SCU-_.087*FP1S6SC3-.021*%F1555C2~-.006*F1S6SC1
TYPE EQUATION
F1S8SCUEC590=F1S8SCu~-.087*F158SC3-.021*F1S8SC2-.006*F1S8SC1
TYPE EQUATION

STOP
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Example 6

Create the file DATA6 containing enerqgy, transmission, and
transmission ‘error for four of the samples using the raw data in
the file DATA3, the dead-time corrected data in the file DATA4,

and the background corrected data in the file DATAS.

« R OPRODF

FILENAME 1= DATAG/NEW

FILENAME OF PILE CONTAINING DEFAULT PARAMEIERS=DATAS
ODF MODE=3

NUMBER VARIABLES=
NUMBER DATASETS=9

IS DATASET 1 ENERGY(YSCR> OR N<CR>)

NUMBER CHANNELS PER DATASET=

FILENAME 2=DATAS

RUN 1000 10 DATASETS 54340 CHANNELS/DATASET
6FILENAME 3=DATAL

RUN 1000 10 DATASETS 54340 CHANNELS/DATASET !
FILENAME 4=DATA3

=
10
1o
[[=5]
[#%)

(=3
10
=)
=}
1w

EILENAME 5=
TYPE EQUATION
PROGRAM
V9=F4S1SC434721% (F3S9 /F259) **2
F1S1=F1S2CCE
V2=.9559%F2S1/F259%1.0025
F1S2=V2
F1S3=V2*SQRT (F4S1SC1* (F3S1/F2S 1) **2+V9)
V4=.8678%F2S3/F259%1.0025
F1sSt=vu
F1S5=V4* SORT (F4S1SC108681* (F3S3/F2S3) *%x2+79)
V6=.6519%F2S5/F259%1.0075
F1S6=V6
V7=V6*SQRT(F4S1SC217361% (F3S5/F2S5) **2+79)
V8=.3907%F2S7 /F2S9%1.01
F1S8=V8
F1S9=V8%SQRT (F4S1SC32604 1% (F3ST/F2ST) **2+V9)
END
TYPE EQUATION
STOP
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Example 7

Create the file DATA7 containing energy, cross section, and .
cross section error for four samples using the file DATA6 which

contains enerqgy, transmission, and transmission error.

«R OPRODF

FILENAME 1=DATA7.DAT/NEW

FILENAME OF FILE CONTAINING DEFAULT PARAMETERS=DATA6/COPY
FILENANE 2=DATA6 |

RUN 1000 9 DATASETS 54340 CHANNELS/DATASET MJDE 3
FILENANE 3=

TYPE EQUATION

F1S1=F2S1

TYPE EQUATION

F1S2=-265.9*ALOG(F2S2)

TYPE EQUATION

F15S3=265.9*%F2S3 /F2S2

TYPE EQUATION

F1S4=-80.71*%ALOG(F2S4) -
TYPE EQUATION » |
F155=80.71*F2S5/F 254 :

TYPE EQUATION -
F156=-19.2*ALOG (F2S6)
TYPE EQUATION

F1S7=19 .2*%F2S7 /F2S6
TYPE EQUATION
F1S8=-5.T703*%ALOG(F2S8)
TYPE EQUATION
F159=5.703*%F2S9/F2S8
TYPE EQUATION

STOP
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Example 8

The file NA10 contains energy in dataset 1, data in dataset
2, errors in dataset 3, and fitted curve in dataset 4. Create a

line plot of channels 1 through 51 of dataset 2.

<R OPRODF

1=NA10
4 DATASET 2800 CHANNELS/DATASET MODE 3

RUN
FILENAME 2=

TYPE EQUATION -

PLOT/BTI $|C|HANNELS$/LTI $|T|RANSHISSION$ F1SZSC1EC51
TYPE EQUATION

QSPLT/D

TYPE EQUATION

Transmlssion

Channel s




T4

Continuing example B8, create a c2nter symbol plot of
channels 1 through 51 of Jataset 2.
PLOT/SYMO F1S2SC1ECS51
IYPE EQUATION
QSPLT/D
IYPE EQUATION
T T T T T
0.8 -
1]
§ L] o o
0 m o m
2 B -m mun om
£ o B o @
¢ o¢oo Omo .
S oD an®o o ®
cO.ul ] ® _
— O o
n©
B o
0 l I | L I
10 20 30 4o 50

Channel s
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Continuing exampls 8, create a histogram plot of channels 1
through 51 of dataset 2. Notice the symbol plot switch from the
previous plot is reset.

PLOT/NOSYM/HIST F1S2SC1EC51

TYPE EQUATION
QSPLT/D

0.8 -

Transmission

0 B N R R |
' : 30 uo S0
Charmnels
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Continuing example 8, create a line czater symbol plot of

channels 1 through 51 of dataset 2.

PLOT/NOHIS/SYMO/LINE P1S2SC1ECS51
TYPE EQUATION
QSPLT/D

- IYPE EQUATION

0.8 ]

Tronsmisslion

Charnnels

|
1
5




77

h Continuing 2xampls 8, create a histogram center symbol plot

of channels 1 through 51 of dataset 2.

PLOT/SYMO/HIST F1S2SC1ECS51
IYPE EQUATION
QSPLT/D

- S S e

0.8} | |

Transmission
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Continuing 2xample 8, create an error bar plot of channels 1

through 51 of dataset 2. ' -

PLOT/NOSYM/NOHIS/ERR3/NOLINE F1S2SC1ECS1
TYPE EQUATION

QSPLT /D

TYPE EQUATION

| 4 A | 1
0.8- -
" 1,
§ ' I| ll "‘._' i
3 ' l l| l" i
s l ! I |l. ! .
] ] ]
§0.4F> lll ||l | ! ' 'n N i
'l | | y ! 1
| |
1
|
J
0 ] ] ] 1 ] %
10 20 30 4o 50 |
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Continuing example 8, -create a c2nter symbol plot of
channels 1 through 51 of dataset 2, an ercd>c plot of dataset 3,
and a line plot of dataset 4.

PLOT/SYMO/YER3 F1S2SC1ECS51, /NOSYM/NOERR F1S4
TYPE EQUATION

QSPLT/D
TYPE EQUATION

0.8} -

Irohamlsclan
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Continuing example 8, create the previous plot using

starting energy 385 and ending energy 576.

/BTI |E|NERGY E|V$

TYPR EQUATION

PLOT/SYMO/YER3 F1S2SE385EE576,/NOSYM/NOERR F1Sl
TYPE EQUATION

QSPLT/D

IYPE EQUATION

0.8L , |

Tronsmission
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Continuing example 8, create the previous plot

starting energy 576 and eniing energy 385.

PLOT/SYMO/YER3 F1S2SE576EE385, /NOSYM/NOERR F1Sl
TYPE EQUATION = | L
QSPLT/D

TYPE EQUATION

using

0.8

Tronsmisslon

0 1 | |

550 500 ' 450
Energy eV

400
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Example 9

Using a command file, create the reajiable €file DATA3.LST
containing the chann2l contents from €fils DATA3 between two
channel numbers which are to be input from the wuser's terminal

along with the dataset number. The command file LIST contains:

' DATASET NUMBER=MSN?'
*STARTING CHANNEL="SC!
"ENDING CHANNEL=WEC!
PROGRAM
DIMENSION ¥ (10)
DO 2 I=#SC#,#EC#,10
Do 1 J=1,10

1 V (J) =F1S#SN#SC#SCH#ECAEC#
2 LIST I, (V(J),J=1,10)
STOP
END
.R OPRODF

FILENAME 1=DATA3
RUN 1000 1 DATASET 5431400 CHANNELS/DATASET M2DE 0

IYPE EQUATION

DLIST

DATASET NUMBER=1

STARTING CHANNEL=32

ENDING CHANNEL=75

FILENAME OF FILE TO STORE LISTING IN=DATA3.LST
TYPE PAGE HEADER (END WITH /<CR>)

FILE DATA3 CHANNELS 32-75

/

NUMBER LINES PER PAGE=50

LINE FORMAT=I6,10F10.2
IYPE EQUATION
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- Example 10

. " Using a command fils, create an ODF dataset from the
readable file DATA3.LST created in the presvious example. The

command file MAKE contains:

'DATASET NUMBER="SN'
' STARTING CHANNEL="SC!
*ENDING CHANNEL="EC'
PROGRAM
DIMENSION V (10)
DO 2 I=#SC#,#EC#, 10
MAKE (V(J),J=1,10)
po 1 J3=1,10

1 F1S#SN#SC#SCH#EC#EC#=V (J)
2 CONTINUE
STOP
END
- .R OPRODF
FILENAME 1=DATA3
; RUN 1000 1 DATASET 543400 ”HANNELS[DATASgL MODE 0 |
FILENAME 2= |
TYPE EQUATION |
QMAKE

DATASET NUMBER=1
STARTING CHANNEL=32 \
ENDING CHANNEL=75

FILENAME OF FILE TO READ LIST
TO

ROM=DATA3.LST

e e e i e - e e -

NUMBER LINES PER PAGE_SO

LINE FORMAT=I6, 10F10.2
TYPE EQUATION
STOP
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Example 11

Create the readable file DATA7.LST containing the channel .

contents of the file DATAT.

-R OPRODF

FILENAME 1=DATA7Y

TYPE EQUATION
LIST F1S1SC35EC75,F1S2, F1S3

ENERGY SIGMA ERROR

NUMBER LINES PER PAGE=50

LINE FORMAT=IG6,2F6.2
TYPE EQUATION
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Example 12

Using a command file, +type the chann2l sum between
energies that are. to bs input from the user's terminal.

command file SUM contains:

* STARTING ENERGY="SE!
*ENDING ENERGY="EE!
*DATASET NUMBER="SN!
PROGRAM
SE=F1SE#SE#CSE
EE=F1SE#SE4CEE
COUNT=F1S#SN4#SE#SE#
SUM= ( (#SE#-EE) / (SE-EE) ) *COUNT-COUNT
1 COUNT=F1S#SN#SE#SE#
SUM=SUM+COUNT
EE=F1SE#SE#CEF
IF (EE.GT. #EE#) GO TO 1
SE=F1SE#EE#CSE
SUM=SUM- ( (#EE#- EE)/(SE-EE))*COUNT
END
'SUM='SUM

-R OPRODF

FILENAME 1=DATAS.DAT
RUN 1000 10 DATASETS 54340 CHANNELS/DATASET
FILENAME 2=

TYPE EQUATION

dSUM

STARTING ENERGY=100000

ENDING ENERGY=150000

DATASET NUMBER=2

SUM= 0.1583766E+9

IYPE EQUATION

STOP

two

The
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Example 13

Using a command file, type the integral sum between
energies that are to be input from the user's terminal.

command file INTGRL contains:

! STARTING ENERGY="SE!'
' ENDING ENERGY="EE!'
*DATASET NUMBER="SN?'
PROGRAM
SE=F1SE#SE#CSE
EE=F1SE#SE#CEE
SUM=( (SE-#SE#)/(SE-EE) ) *
YP1S#SN#SE#SE#* (SE-EE) *-1
1 SE=F1SE#SE#CSE
EE=F1SE#SE#CEE
SUM=SUM+F1S#SN#SE#SE#* (SE-EE)
IF(EE.GT. #EE#)GO TO 1
SUM=SUM- ( ((#EE#-EE) /(SE-EE)) *
XF1S#SNASE#EE#*(SE-EE) )
STOP
END
' SUM="SUM

-R OPRODF

FILENAME 1=DATAS. DAT

RUN 1000 10 DATASETS 54380 CHANNELS/DATASET
FILENAME 2=

TYPE EQUATION

?INTGRL

STARTING ENERGY=100000

ENDING ENERGY=150000

DATASET NUMBER=2

SUM= 0.1543766E+9

TYPE EQUATION

STOP

two

The
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Example 14

Using a command file average dataset 2 >f file DATAX by .02
eV storing the result in Jataset 7 beginniny at channel 10. The

command file ENGAVR contains:

"STARTING ENERGY="SE!
'ENDING ENERGY="EE'
'ENERGY SPAN="ET!

* SECTION NUMBER="SN!'
'OUTPUT SECTION="OS'
" STARTING CHAN="SC!

c
PROGRAM
CSE=F1SE SE CSE
CEE=F1SE SE CEF
CC=F1S SN SE SE
CE= SE
HEI= EI /2 e
1 SUM=( (CSE-CE) / (CSE-CEE))* (CC * (CSE- CEE))*-1 o
) CE=CE- EI
IF(CE.LT. EE )STOP
2 CSE=F1SE SE CSE
. 'CEE=F1SE SE CEE
CC=F1S SN SE SE
SUM=SUM+CC* (CSE-CEE)
IF (CEE.GT.CE)GO TO 2
SUM=SUM- ( ((CE-CEE) / (CSE-CEE)) * CC* (CSE-CEE)) J
F2S1SC SC =CE+HET
F2S 0S SC SC =SUM |
CCN=CCN+1
GO TO 1
END
.R OPRODF

FILENAME 1=DATAX
RUN 1000 9 DATASET 54340 CHANNELS/DATASET MJDE 3
FILENAME 2= |
TYPE EQUATION
DENGAVR
STARTING ENERGY=.5
ENDING ENERGY=.9
ENERGY SPAN=..02
SECTION NUMBER=2
. QUTPUT SECTION=7
STARTING CHAN=10
TYPE EQUATION

STOP
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Example 15 )

Set the TZERO anil flight path distance >f dataset 2 in the i

file DATA7 to -2.695 microseconds and 155.442 meters.

«R OPRODF

TYPE EQUATION
F1S2TZERO=-2.695
F1S2FPD=155.442
TYPE EQUATION
F1S2TZERO
-0.2695000E+01
TYPE EQUATION
F1S2FPD

0. 1554420E+03

TYPE EQUATION
STOP




Type out the dataset table in the file DATA7.
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Fxample 16

«R OPRODF
FILENAME =DATAT
RUN 1000 39
FILENAME 2=
TYPE EQUATION
F1TABLE
STARTING  STARTING CRUNCH
TIME CHANNEL FACTOR
0.0000 1 40
30.0000 751 4
120.0000 23251 8
200.0000 33251 16
300.0000 39501 32
500.0000 45751 64
756.0000 49751 128
1076.0000 52251 1000
1106.0000 52281 100
1196.0000 53181 200
1276.0000 53581 400
1376.0000 53831 800
1576.0000 54081 1600
1832.0000 54281 3200
2152.0000 58341 0
EQUATION

nig
=<
Ojo
o |
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Example 17

Insert some comments into the file DATAT7.

DATASET 543400 CHANNELS/DATASEIMODE

FI1COMMENTS=
FILE CREATED FROM DATA6 7-22-76

TYPE EQUATION

F1COMMENTS

FILE CREATED FROM DATA6 7-22-76
TYPE EQUATION

STOP

3
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19. THE ORELA DATA FORMATTED FILE

The ORELA Data Formatted, ODF, €file provides a storage
format for wup to 63 common datasets, either half-word integers,
full-word integers, or floating point, provides the user with the
ability to store inforhation about the data sets with the
datasets such as comments, progranm ﬁariables, and data acquistion
constants; provides the fastes£ simultaneous access to multiple
datasets; providss the ability fo easily change part of a
dataset; and provides a’standard storage format for use by all
déta adqﬁisition, display and analysis programs. An ODF file may
consist only of the dataseté.‘ ODF information (scalers,

comments, parameters, etc.) need not exist.

Programs and subroutines written ¢to use the IODF file
structure are stored in the area‘ OREL:[101,1010]. The
subroutines are stored in the library file DJREL:ORELIB{ 101,1010]
in this area. Each program and subroutine in this area has a
documentation file of the same name with the extension "ORL".

The source files for these programs and subroutines are in the

area OR05:[101,1010 1.
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HEADER BLOCK -

(WORD) (SYMBOL) (BITS)
o

2 «.-(0-11), MODE(12-14), SOURCE(15-17), ID(18-35)

3 NCBLKS (0-17) , NCWRDS (18-35)

4 NSBLKS (0-17), NSWRDS (18-35)

5 NCSTRT (0-17), NCNTRS (18-35)

6 NXSTRT (0-17), NXWRDS (18-35)

7 NPBLKS (0-17) , NPWRDS (18-35)

8 NDTYPE (0), NDVARS (1-6), NDBLKS(7-14), NDWRDS (15-35)

9 NDBEND (0-17), NDWEND(18-35)

10 ZAN (0-15)

11 AWR (0-35) | :
12 MAT (0-35) )
13 MF (0-35)

14 MT (0-35)

15 VARSWT (0-35)

16 DTCSWT (0-35)

17 INSTRT (0-35)

18 ORELNK (0-35)

19-26 Not used.

27-126 Energy index table.

COMMENT SECTION; pointed to by NCBLKS.
SCALER SECTION; pointed to by NSBLKS. «

PARAMETER SECTION; pointed to by NPBLKS.

DATA SECTION; pointed to by NDBLKS.
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19.1 Header block

(WORD) (SYMBOL) (MEANING OR CONTENT)

1

2

MODE

SOURCE

ID

NCBLKS

NCWRDS

NSBLKS

NSWRDS

NCSTRT

NCNTRS

NXSTRT

NXWRDS

Not used.
=03 Th2 Jata section <contains 18-bit integear

values stored two per wori.

=1; Ths data section <contains 36-bit integer
values..

=3; Ths Jata section contains floating point
values.

=0; The file was created with SEL data.

Tha file was created with CSISRS data.

[}
—
-e

=2; Ths file was created with ENDF/B data.

The numerical ID given to th2 file by the user.
The starting block number >2f the comment section.
The number of words written in the comment
section.

The starting block number >f the scaler section.
The number of words written in the scaler
section.

The starting word number >f the data acquisifion
scaler and counter section i1 the scaler section.

The number of words written in the data

acquisition scaler and counter section.

" The starting word number >f the data acquisition

variable saction in the scaler section.

The number of words written in the data

acquisition variable section.




7 NPRLKS
NPWRDS

8 NDTYPE
NDVARS
NDBLKS
NDWRDS

9 NDBEND
NDWEND

10 ZAN

11 AVWR

94

The starting block number of the parametar -
section.

The number of words writtea in the parameter
section.

=0; Th= storage of the data in the data section
is Jdescribed by the tabla in the parameter
section.

=1; The storage of the data in the data section
is dependent on the data stored in dataset 1. If
datas=t 1 contains en2rgy, dataset 2
transmission, dataset 3 transmission error,
dataset 4 cross section, dataset 5 cross section
error, etc., then the conteat of each channel in
dataset 2 through x corresponds ¢to the energy
from that channel in dataset 1.

The number of datasets in ths 3ata section.

The starting block number >f the data section.
The number of words iﬁ each lataset.

The 1last block number written between block
NPBLKS and NDBLKS.

The ending word number of th2 last word written
in block NDBEND.

Tﬁe ENDF/B designation (charge,mass).

The ENDF/B ratio of ¢the nuclear mass of the b

material (isotope, element, molecule, or mixture)

to that of the neutron.




12 MAT

13 MF

14 MT

15 VARSWT

16 DTCSWT

17 INSTRT

18-26
27-126

95

The ENDF/B mat number assign2d by the NATIONAL
NEUTRON CROSS SECTION CENTER.

The ENDF/B file number (class of data).

The ENDF/B reaction type number.

VARSWT is ignored if NDTYPE is zero.

=0; Dataset 1 decreases in value.

1; Dataset 1 increases in value.

0; The data has not been 1e2ad-time corrected.

.o

"
-
-e

The data has been deald-tim2 corrected.

=]

he starting word number of 2ach dataset in the
data section (mode 0 only).

Not used.

The 2nergy index table. Each word contains the

largest ena2rgy for each n blocks in the data set.

N is =2qual to (NDWRDS/125)+1.
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19.2 Comment block

The starting block number of the comment section (NCBLKS)
can be found in block 1, word 3, bits 0-17. The number of words
in the comment section (NCWRDS) can be found in block 1, word 3,
bits 18-35. The total number of words that can be written into
the comment section is the difference between the starting block
of the scaler section (NSBLKS) and the starting block of the
comment section (NCBLKS) times 126 ((NSBLKS-NCBLKS)*126). The
comment section contains seven-bit ASCII characters stored five

per wvord.

19.3 Scaler block

The starting block number of the scaler section (NSBLKS) can
be found in block 1, wori &, bits 0-17. The number of words in
the scaler section (NSWRDS) can b2 found in block 1, word 4, bits
18-35. The scaler section is made up 2f ODF file variables:

data acquisition counters, scalers, and variables.

File variables

The starting word number of the file variables in the scaler
section is 1. The number of file variables in the scaler section
is one less than the starting word number of the data acquistion
counters (NCSTRT). File variables are used by the user's
programs to store program variables for future use. The progranm

ORELNK allocates 16 variables when converting from an SEL file to

an ODF file.
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Data acquisition counters and scalers

The starting word number of the data acguisition counters
and scalers (NCSTRT) in the scaler section can be found in block
1, word 5, bits 0-17. The number of data acquisition counters
and scalers (NCNTRS) in the scaler section can be found in block
1, word 5, bits 18-35. The data acquisition counters and scalers
are readings from the data acquisition scalers and the software
counters from the data acquisition computers. The counters and

scalers are stored right-adjusted (bits 4-35), two per word.

Data acquisition variablas

The startingy word number of the data acguisition variables
(NXSTRT) can be founi in block 1, word 6, bits 0-17. The number
of data acquisition variables (NXWRDS) in ths scaler section can
be found in block 1, word 6, bits 18-35. The data acquisition

variables are those us2d by the data acquisition progranm. The

variables are stored right-adjusted (bits 4-35) two per word.




98

19.4 Parameter section

The starting block number of the parameter section (NPBLKS)
can be found in block 1, word 7, bits 0-17. The number of words
in the parameter section (NPWRDS) can be found in block 1, word
7, bits 18-35. The parameter section contains the dataset

TZEROs, flight paths, and data acjyuisition parameters.

TZERO values

The starting word number of the TZERO values 1in the
parameter section is 2. The number >f TZEROs values in the
parameter section is squal to the number of Jatasets in the data
section. The TZERO value is the starting tine in microseconds of
the first channel in each dataset. The first TZERO goes with the
first dataset, the second . TZERO goes with the second dataset,

etc.

Flight path values

The starting word number of the flight path values in the
parameter section 1is equal to one-half >f the content of the
first word of the parameter section minas 2 ((I-2)/2). The
number of flight path values is equal to the number of datasets
in the data section. The flight path value is the flight path
length in meters that was wused during data acquisition. The

first flight path goes with the first dataset, the second £flight

path goes with the second dataset, etc.
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Data acquisition parameter section

The starting word number of the data acquiéition parameter
section in the paraméter section is the content of the first word
of the parameter section. The 1last word number of the data
acquisition parameter section in the parameter section is the
last word number of the parameter section. The data acquisition

parameter section contains the parameters used to create the

dataset during data acguisition which are:
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WORD CONTENT ¢

1 CLOCK TIC TIME

2 NUMBER ENTRIES IN TWO PARAMETER TOF TABLE

3 NUMBER ENTRIES IN ONE PARAMETER PH TABLE

4 NUMBER ENTRIES IN TWO PARAMETER TOF TABLE

5 NUMBER ENTRIES IN ONE PARAMETFR TOF TABLE

6 NUMBER ENTRTIES IN ONE PARAMETER PH TABLE |
7 STARTING TIMF THIS CRUNCH

8 STARTING CHANNEL THIS CRUNCH

9 CRUNCH FACTOR

10 STARTING TIME THIS CRUNCH

11 STARTING CHANNEL THIS CRUNCH ‘
12 CRUNCH FACTOR ’ ‘
13 ETC. - ‘
A ENDING TIME PLUS ONE PREVIOUS CRUNCH ]
B ENDING CYANNEL PLUS ONE PREVIOUS CRUNCH }
C ZERO

D TOTAL NUMBER CHANNELS USED BY THIS TABLE

E NUMBER OF FOLLOWING TAG BIT SECTION NUMBERS

F STORAGE SECTION NUMBER FOR TAG BIT VALUE 0

G STORAGE SECTION NUMBER FOR TAG BIT VALOE 1

H ETC.
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Word 1 contains the «clock tic time in nanoseconds.
Ooriginally the 1left half (bits 0-17) of the clock tic time
contained the integer porfion and the right half (bits 18-35)
contained the fractional portion times 10000. Some programs
change.the clock tic time in the dataset table to a PDP-10
floating point namber. To obtain the time from either format use
the coding:

ITIME=IPARAM(IPARAM(1))
IF(ITIME.GT."777777777) GO TO XX
TIME=ITIME/"1000000+( (ITIME.AND."777777) /1ed0000.)

where TIME and ITIMFE have been egquivalenced.

Words 2 through 6 <contain the number of channel group
entries in each table. 1In general the tables are time of flight
(TOF) , énd pulse height (PH). However, the tables may bbe used
for any type of data. Only two of the two parameter tables may
be used (TOF vs PH /or/ PH vs TOF) making a maximum of three
types of datassts per set of tables. If the number of table

entries is less than zero, no table was generated for that entry.

-If the number of table entries is zero, then the table consists

only of words A through H. TIf the number of table entries 1is
negative, then the positive value of that entry is the total
number of wofds used by the table(s). If word H of the 1last

table is not the last word used by the tables as indicated by the

negative number >f entries, then another table follows word H.
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Word 7 contains the starting time of a group of channels
whose starting channel number is in word 8 and whose crunch
factor is in word 9. The table starting time has no units. To
obtain the starting time, multiply the table starting time by the
clock tic time. The crunch factor is the number of input channel

that went into each output channel. The time width of each

channel is equal to the channel crunch factor times the clock tic

time. Words 7 through 9 are repeated for each table entry.

Words F through words F plus the conteat of word E contain
the tag bit section numbers. If the conteat >f F is zero, words
F through H do not exist. The tag bit secti>n numbers are valid
only with mode zero data. When the file is changed from mode 0
to mode 3, the datasets d=scribed by each table will be put in a
separate file and each tag bit section for that table will be a
dataset in the data s2ction. The first section number (F) is the
section where the Jata was stored for a tag value of zero, the
second section number (G) is the section where the data was
stored for a tag value of 1, etc. Each tag section corresponds
to the dataset table. Section number 0 starts at the channel

number in word 7, section number 1 follows s=2ction 0, etc.

19.5 Data section

The datasets stored in the data section are blocked into 126
word blocks. Fach block consists of 1 control word and 125 data

words. A block of words from each dataset is stored in the data

section one after the other in a round-robin style. If there are

oY
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two datasets in the data section, then every other block in the
data section goes to make up a dataset. TIf there are three
datasets in the data section, then every third block goes to make
up a dataset. Mode 0 ODF files are treated as having only one

dataset.

20. READING THE ODF HEADER BLOCK

The following code reads in the header block (block 1) and
extracts the pointers and counters of the file.

DOUBLE PRECISION FILE
DIMENSION BUF (126) ,IBUF (126) ,EBUF (100)
EQUIVALENCE ( BUF (1), IBUF(1) )
EQUIVALENCE( BOF(10), ZAN)

EQUIVALENCE ( BUF(11), AWR)

EQUIVALENCE ( BUF(12), MAT)

EQUIVALENCE ( BUF(13), MF) .

EQUIVALENCE ( BUF(15), VARSWT)
EQUIVALENCE ( BUF(16), DTCSWT)
EQUIVALENCE( BUF(17), INSTRT)
EQUIVALENCE ( BUF(18), ORELNK)
EQUIVALENCE ( BUF(27),EBUF(1) )

DATA IU/20/

FILE='DATA.DAT!

OPEN (UNIT=IU, FTLE=FILE, ACCESS='RANDOM', RECORD=126)
READ (IU 1)BUF

MODE= (IBUF (2) .AND."70000000) /*10000000
ISRC= (IBUF(2) .AND."7000000) /" 1000000
ID=IBUF(2).AND."777777
NCBLKS=IBUF (3) /"1000000
NCWRDS=IBUF(3).AND."777777
NSBLKS=IBUF (4) /"1000000

NSWRDS=IBUF (4).AND."777777
NCSTRT=IBUF (5) /" 1000000

NCNTRS=IBUF (5).AND."777777
NXSTRT=IBUF (6) /" 1000000

NXWRDS=IBUF (6).AND."777777
NPBLKS=IBUF (7) /1000000

NPWRDS=IBUF (7).AND."777777

NDTYPE=TBUF (8)

NDVARS= (IBOUF(8) . AND. "374000000000) /"4000000000
NDBLKS=(IBUF (8) .AND."370000000) /* 10000000
NDWRDS=IBUF (8) .AND."777777
NDBEND=IBUF (9) /" 1000000
NDWEND=IBUF (9) .AND."777777
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21. READING THE ODF DATA SECTION

fe

The following code reads channels ISC through IEC from the

mode 0 file open on channel YU into the array WBUF.

IBLK=NDBLKS+ (ISC-1+INSTRT*2) /250 ‘
READ (TU#IBLK) ITBUF |
ISIDE=ISC-1-( (ISC-1+INSTRT*2) /250) *250 |
IPNT=ISIDE/ 2+ 1
IF(ISIDE.ED.O)ISIDE=-1
IF(ISIDE.GT.0) IPNT=IPNT+1
DO 3 I=1,IEC-ISC+1
ISTIDE=-ISIDE
IF(ISIDE.LT.0)GO TO 2
IPNT=IPNT+1
IF(IPNT.LE.126)30 TO 1
IPNT=2
IBLK=IRLK+1
READ (IU#IBLK) ITBOF
1 WBUF (I)=FLOAT(ITBUF(IPNT)/"1000000) .AND."777777)
l

GO TO 3 «
2 WBUF (I)=FLOAT (ITBUF (IPNT) .AND."777777)
3 CONTINUE

il

The following cole reads from sectioa ISN channels ISC
through <channel TIEC from the mode 3 file opened on unit IU into
the array WBUF.

IBLK=NDBLKS+ (ISC-1/125) *NDVARS+ISN-1
IPNT=ISC- ((ISC-1) /125) *125+1
READ (IU IBLK) TBUF
DO 1 I=1,IEC-ISC+1
IPNT=TIPNT+1
IF (IPNT.LE.126)30 TO 1
IPNT=2
IBLK=IBLK+NDVARS
READ (IU IBLK) TBOF
1 WBUF (I) =TBUF (IPNT)
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