
ORNL/CSD/TM-45 

3 4456 0554102 7 

OPRODF, A·Decsystem-10 Data Manipulation 
Program for ORELA Data Formatted Files 

J . G. Craven 



Printed in the United States of America. Available from 
National Technical Information Service 

U.S. Department of Commerce 
5285 Port Royal Road , Springfield, Virginia 22161 

Price: Printed Copy $6.50; Microfiche $3.00 

This report was prepared as an account of work sponsored by an agency of the United 
States Government. Neither the United States Government nor any agency thereof, nor 
any of their employees, contractors, subcontractors, or their employees, makes any 
warranty, express or implied, nor assumes any legal liability or responsibility for any 
third party's use or the results of such use of any information, apparatus, product or 
process disclosed in this report, nor represents that its use by such third party would 
not infringe privately owned rights. 



.. 

... 

OBNL/CSD/TM-45 

Coptract No. W-740 5 eng 26 

COMPUTER SCIENCES DIVISION 

OP~ODF. A DECSYSTE!-10 DATA MANIPULATION PROGRAM FOR 
OREtA DATA FOR!ATTED FILES 

J. G. craven 

Computing Applications Department 

Date Published - May, 1978 

NOTICI:; This document cont11ins inform;ition of a prelimin11ry nature. 
It is subject to revision or correction and therefore does not represent a 
final report . 

UNION CARBIDE CORPORATION, NUCLEAR DIVISION 
Operating the 

Oak Ridge Gaseous Diffusion Plant Oak Ridge National Laboratory 
Oak Ridge Y-12 Plant Paducah Gaseous Diffusion Plant 

for the 
DEPARTMENT OF ENERGY 

3 4456 0554102 7 





.. 

,..,' 

GONTENTS 

A:CKNOWLED:GMEN.TS ••••••• •.• .. • •. • .... , ■ .l■ •. • .............. •.-.• • ••••. • •••.• - • 

ABS TRACT .•.••.•••••.•••••••. • ·• !' •.•• •.• ..... . ...................... . 
1. INTRODU.CT~ION •••••••••• . .......... . ····~···········-·· 2 .. RUNNING OPRODF •••••••••••••••••••••••••••••••••••••••• 

2.1 Input parameters •••••••••••••••••••••••••••••••••• 
2.2 "/NEW" s~itth guestions ........................ ~--· 

3. PROGRAM OPERA.TIO-N ........................................... ~ ... ". 
4. 
s .. 

7 .. 
a .. 
9., 

1 o .. 
11. 
12. 

13 .. 
1 ti .• 

1 s .. 
16 .• 

17 ... 
1 a .. 
19 .. 

THE OPFODF EQOA.TION ............................ .. • ·U ,DU • 'ILi ,a•• e 

THE OPRODF PR03RA.M •••• •• .. •••••••••••••••••••••.u••~•••n• 
5-1 Statement format ....... ~ ............................... . 
5.2 Statements ............................................... . 
5.3 Variable5 •••••••••••••••••••••• .................... 
5.4 
5 .• 5 
5.6 
ODF 
6 .• 1 
6.2 
6.3 
6. II. 
ODF 
ODF 
THE 
9.1 
THE 
THE 

Arrays •••••••• .; 
Arithmetic operators ..................................... ~·-· 
Arithmetic fQn=tions ............................... . 
FILE CHANNEL VARIABLE PEFEREN:Es ...... ., •••••••••••• 
Constants ............................... . • • • .. • ,a ........ . 

Var iable3 .........•..•.....•.•.•.••.•..•.....•••• 
Data acg~isition counters and scalers .............. . 
Reference 
FILE SET COMM~NDS ••••••••••••••••••••••••••••••••• 
PILE AND VA.RI~BLE TYPEOOT :OM~ANDS •••••••••••••••• 
LIST 

LIST st3.tement questions •• 
TYPE STArEMENr •••• 
DOMP STArEPIENr •••• 

••..••.....•.•.•...•••. 

THE PIAKE STATEMENT •••• ·············-·················· 12.1 MAKE statement gaestions ••••••••••••••••••••• 
THE RESTORE STA.TEPIENT •••••••••••••••••• ~•••••••••••••• 
PLOT, VT. AND TEK STATEMENTS ••••••• •..............••.. 
1u.1 Plotting switches •• ·········-·····-·-· CO~MANDS ••••••••••••••• QUEUE AND FILE 
OPRODF COP! MA~D 
16.1 Typeout from 
16.2 Input to the 
16.3 Command file 

... ., ....... flloll·■■ fll'IQ ■ 

FILES •••••••••••••••••••••••••••••••••• 
a command file ••••••• - ••• ■ ... ■ II ■ 11, 

file •••••••••••••••• ~••·•••· comm3:nd 
vari3.bles ••••• 

16.4 Looping command files •••••• ···--·--·-·····-··---· GENERAL NOTES ............................................ . 
EXAM PL ES .•• ....................... ., .................... ., ••• 
THE ORELA DA.rA F:JRM ATTED 
19. 1 
19 .• 2 
19.3 

Header block •••••• ~ •••••••••••••••••••••••••••••• 
Comment block ....................... . ····-••,o··'· Scaler block ••• n ............................... _._ 

Pile variables ................................. . 
Data ac~uisition counters and sc3.lers •••••••••••• 
Data aciuisition ,ariables ............ ~·······- ... . 

iii 

V 

vii 
1 
2 
2 
3 
1 
9 
9 

10 
11 
16 
16 
17 
17 
18 
22 
23 
24 
25 
29 
31 
33 
34 
37 
38 
40 
40 
11.1 ' 
42 
!J 5 
58 
60 
60 
61 
62 
63 
6 !J 
65 
91 
93 
96 
96 
95 
97 
97 



iv 

CONTENTS (~ont.) 

19.U Parameter section •• ·•···•·•····•··•··••·•····~•-· 
TZERO values ••••••••• Q••~••••••••••••••••••••••Q• 
Flight path values ••••••••••••••••••••••••••••••• 
Data ac1uisition parameter section ••••••••••••••• 

19.5 Data section ••••••••• "••··•··•···••·•···••···•·•• 
READING THE JDF READER BLOCK ••••••••••••••••••••••• ~ •• 
READING~THE ODF DArA SECTION •••••••••••••••••••• ~•-••• 

98 
98 
98 
99 

102 
103 
104 



" 

,., 

A.CKNOWLEDGMENTS 

The author :1.cknowledges with gratit~je the assistance of 

D. K. Olsen in ptoviiing the user's point Jf view for much of the 

user's interface into the program and in pt~viding many of the 

examples contained in this :lo::umemt displaying the use of the 

program. J. w. T. Dibbs, R. Gwin, 'Uld L. w. Weston 

contributed mu::h in their :1 i scussiH. $ into the problems 

encountered in getting started with the program, and their 

suggest ions for m:1.lcing the progran :nJC'e useful have been 

invaluable. Recognition for the design of t n. e ORELA. data format 

goes to N. A. Betz :!. na c. L. TllompsJ1. Thanks also go to 

Marie Cuthbert for her help in the preparatiJn of the manuscript. 

V 



C 



OPRODF. A DECSfSTEM-10 DATA MANIPULArION PROGRAM FOR 

ORELA DATA FORMATTED FILE5 

J. G. Craven 

ABSTRACT 

OPRODF allows the user to perfor~ mat~enatical operations on 

his/her disk ORELA aata formatted file; by simply typing 

mathematical equations on his/her terninal. Expressions 

contained in the equations iefine the file, the starting position 

in the file, the enain~ position in the file, and the values -such 

as content, time, energy, etc., associatei with position in the 

file. If several equations are usaa. the orier of execution of 

.the equations =an be controllei by FORrRAN control statements. 

Incorporated into OPRODF are statements fJr creating ODF files 

and listing selectei data on the line printer, displaying 

selected data on the TEKTRONIX or PDP-15 ,scopes. plotting 

selected data on the CALCOMP, ana aunpi1~ selected data onto 

magnetic tape. 
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1. INTRODUCTION 

OPRODF bega~ as a program written for o. K. Olsen of the 

Neutron Physics Division who wanted to operate on his ODF 

datasets simply by giving a mathematical eq~ation. Since then 

OPRODF has developed into a system of programs allowing the user 

to easily operate on, list, display, plot, and dump his/her 

datasets. 

Adding datasets, back ground correct in~, exponential tail 

correcting, calculating tr~nsmission, transmission error, cross 

section, and cross section errors are examples of operations that 

can be done by a single JPRODF equation. Dead-time correcting, 

integral summing, and averaging are examples of operations that 

can be done by an OPR~DF program which consists of several 

equations whos~ oider of exetution are determined by control 

statements. OPRODF operates on PDP-10 disk files written with 

the ORELA Data FJr•at, ODF, and converts files to and from ODF 

files as needed with the MAKE a~d LIST statem~nts. 

Except for the monitor disk I/0 routines, OPRODF is written 

in FORTRAN. The compiler program requires about 22K of core. 

The execution of the nser•s equation after cJmpiling requires 3K. 

The execution of the nser•s program after compiling requires from 

3 to SK. 
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2. RUNNING OPRODF 

The user initiates OPRODF it his/her termi~at by keying: 

.R OPRODF 

2.1 Input parameters 

(Prompt) 

(Reply} 

(11 FILENT\ME 1= 

Type the filename (dsk: file.ext[ p, pn ]/swi t:: kl :, f the file to be 

associated with the symbol "F1" in the arithmetic expressions. 

If the file exists ani no part is to be written over, no /switch 

is required. If the file exists and part Jf it is to be written 

· over, the switch "WFITE" is required. If the file is to be 

created, the switch "NEW" IS REQUIRED. 

(1) FILENIU1 E 2= 

Type the filename (dsk:file.ext[p,pn]/swit=hl of the file to be 

associated with the symbol "P2" in the arithmetic expressions. 

( 1) FJLENH1E x= 

Type the filename (dsk: file .. ext[ p, pn ]/swit::111 ::,f the file to be 

associated with the symbol "Fx" (x will be between 1 and 15) in 
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the.arithmetic expressions. If all desirei filenames have been 

typed~ type a <CR>. ~ maxi~um of 15 files Ci~ be·used. 

l'YPE EQUATION 

Type either an e'.luation, an equation-like stitement (LIST, TYPE, 

DUMP, MAKE, RESTORE, PLOT, VT or TEK), ~~ROGRAM" 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 cann~t be changed at a later time. If the user 

does not know~ what the question is abo~t, he/she may type a 

carriage return for the default file parameter to be used. 

(Question) 

(Reply} 

FILENAME OF FILE CONrAINING DEFAULT FILE PARAMETERS= 

Type the filename ~f another ODF file whose file parameters will 

be used for the renaining file parameter questions if they are 

replied to with a <CR>. If the answers to all of the questions 

are to be copied, include the "/COPY" switch after the default 

filename and the remaining questions will not be askedv If there 

is no default file, type a <CR>. 



ODF MODE= 

Type th~ ODF data mode (half-word integers=0, full-word 

integers=1, floating point=3). 

YOU HAVE x DATASEr TABLES TYPE THE D~T~SET TABLE NUMBER. 

This question is aske~ only if the default file is a mode O ODF 

file containing more than one dataset table and the file being 

cr~ated is not a mode 0 file. Type the dataset table number that 

is to be written into the parameter secti3n of the file being 

created. 

SOURCE= 

Type the dataset sonrce nomber (SEL=O, CSISR3 =1, ENDFB =~. 

RUN ID= 

Type the numeric!l rnn ID to be associatei with the file. 

NUMBER COMMENT BLOCKS= 

Type the number ~f comment blocks to be allocated in the file. 

One block holds 580 characters. 

Na,BER VARrABL~s~ 

Type the number of user variables to be all3cated in the file. 

, 
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NUMBER OF DATASETS= 

Type the number of datasets to be allocated. in·:· the file. If the 

default answer file is a mode O file and the file being created 

is not. ,.tpe default n11mber of datasets will· be equal to the 

number of tagged storage sections allocated by the first 

dataset•s crunch table(s) ins the parameter section. 

IS DATASET 1 ENERGY?(Y<CR> JR ,<CR>) 

This question will not be asked for a mode O file. Type a Y<CR> 

if the first iataset is to contain eneClY or an N<CR> if the 

first dataset is not to contain e~ergy. 

NUMBER OF CHANNELS PE~ DArA5Er= 

Type the number ~f channels 

dataset. If the datasets 

that are to be stored in each 

are of different length. type the 

largest number of channels in a dataset. rhis number can be 

different than the number indicated by the dataset table in the 

parameter sectio1. When the default answer file is a mode zero 

file and the file being created is not, the default number of 

channels is the number of channels allocated by the first 

dataset•s crunch table(s) in the parameter section. 
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Type the ENDFB designation. 

(1)11.WR= 

Type the ratiJ of the nuclear mass of the material to that of the 

neutron. 

Type the ENDFB mat n~mber. 

Type the ENDFB file n~mber. 

(1)t1T= 

Type the ENDFB reaction number. 

(1)Asked for ENDFB data only. 

J 
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3. PROGRAM OPERATION, 

The program· begins by asking the user t3 type the filenames 

of all the ODF files that are to be ref~renced in the OPRODF 

equations. The program prompts the user t~ type each filename by 

typing "FILENAME x=" where x will increase fr~m one to a maximum 

of 15. As each filename is typei~ the pr~gram confirms that the 

file can be reai ani/or written by. typing t~e run. ID,,the number 
• Qf JDF datasets and the number of chaBnels i1 each dataset. The 

user .indicates there are no more fileBames t~ be given by typing 

a <CR> in place of another filename. 

If the file is to be written into, t~e R/NEW" or "/WRITE" 

switch must be incluiei with the filename. T~e "/NEW" switch is 

used when the file is to be created and if a file already exists, 

it will be deleted. The user will be asked to type the required 

information necessary to :reate the file before asking for the 

next filename. The "/WRITE" switch is usei 1hen the file already 

exists but part of it is to be vritteB over. 

After all the filenames have been givem, the program asks 

the user to type an equation. If the user wa~ts to use a program 

instead of an eq~ation or an equation-like statement, the first 

line of the program must be the "PROGRAM" statement. The OPRODF 

equation is repeateily executed, increne~ting the starting 

channel number of ea:h ODF file reference (F1S1S:22) by 1 until 

the ending channel of the output file is ~ritten. The OPRODF 

program ~arts execution with the "END" statement and is executed 
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until a "STOP" statement is encounterea or t~e last statement of 

the program has been executed a number Jf times equal to the 

largest number of =hannel~ to be written into any one output 

file. Each time an JDF file reference is erecuted, the starting 

channel numher is in=remented by 1. 

_After the eguation or program has been executed, OPRODF 

types "TYPE EQU\TION" ani waits for tke next e~uation or program 

to be typed. The user can exit the progra1 by using the "STOP" 

command or typing a =ontrol c. 
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U • . TRE OPRODF EQUATIJ& 

The OPRODF equation is a single line which consists of 

variables, constants, functions, file references, and operators. 

The equation starts in column 1 ana takes the form! 

<A>=<B><C><B><C>(ET:.><ET:.> 

where <A.> is a variable (S[J['IJ) or file refecen::e (P'151SC1EC11=); 

<B> is a constant (1.23), variable (SO['IJ), fu1::tion (EXP(SUM)), or 

file reference (F 1 s 15: 1EC 11) ; ana <c> is a11 ari th met ic operator 

(+ - * / **). 

5. TRE OPRODF PROGRA['IJ 

The OPROD~ program is a set Qf eguatiJns whose order of 

execution can be =ontrolled ~y control st!tements (<GO TO 11>, 

<IF(A .• LT.B}GO TO 11>, etc.)~ The first statenent of the program 

is the "PROGRA~" statement ana the last statement is the "END" 

statement. The form!t of the proiram eguatiJn is the same as the 

single equation ex=apt each egu!tio11 starts in column 7. A tab 

may be usea to skip over =olumns 1 througll 6. Command files can 

and shoula be usea to input programs. 
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5.1 statement format 

Columns 1-5; T~a statement label ami n~mber fields 

Columns 1 t~rou1h 5 c!n contain a one- t? five-digit number 

to be referenced hy another statement. Leaiimg zeros and spaces 

in the statement number are ignorei. Statenant numbers may be 

assigned in any oriar and must be uniili with respect to all 

other statement numbers. ~ tab may be usad to skip over all or 

part of the statement numbar fieli. 

Column 6; The line continuation field 

Any alphanu1eric character, except a bl!nk or zero, placed 

in column 6 identifies the line as a continuation line. Whenever 

a tab is used to skip ~ver th@- label field of a continuation 

line, the next charact~r mast be one of the di~its 1 through 9 to 

identify the line as a continuation line. 

:olumn 7-72; The stateme~t field 

Columns 7 throu1~ 72 contain the statement to be executei. 

Spaces and tabs are ignorei. 

~ I 

'i 
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, Comment statements 

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

comment statement ani has no effect Jn the OPRODF program or 

equation. 

5. 2 Statements 

(Statement, 

(Meaning) 

PROGRAM 

A program is to be given instead of an eg~ation. 

DIMENSION ARRAY(LENGTH, 

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

D01JBLE PRECISION 

All operations are tJ be dJne in double pre=ision. 

DATA VARIABLE/VAL1JE/ 

The initial value of the variable "VARIABLE" is to be "VAL1JE". 

DO I J=K,L,M 

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

variable "K" and eKecute the statements following the "DJ" 
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statement u,p to :tn:1 in=lu:ling tlte state1e11t with a statement 

number of "I". ~fter executing statene11t 11umber "I", add the 

value of the variable "M" to the value of t~e variable "J". If 

the new value of the variable "J" isles~ than or equal to the 

value of the variable "L", execute the statene11ts after the "DO" 

statement again. Otherwise =ontinue exe=~ting the statements 

following statement number "I". ·rne statene1t "I" must appear 

after the "DO" st:1.tement. The value of "K" and "M" must be 

positive nonzer~ The value of "L" must be greater than the 

value of "K". "DO" loops appearing insi:le other "DO" loops must 

end inside those "DO" loops. "DO" loops nar end on the same 

statement. 

CONTINtJE 

The "CONTINUE" statement may be pl:tce:1 anyw~ere in the progr:1.m 

without affecting tlte execution of the program. "CONTINUE" 

statements are generally used to end "DO" LJops when no other 

statement can be use:1. 

GO TO X 

Continue executiJn at statement X where Xis a statement number. 

IF(~.LT.B,ST~TEMENT 

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

variable B, execute the ST~TEMENT. 
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IF (A.. L-E.B) STATEMENr 

If the value of the variable A is less than ~r _equal to the value 

of the variable B, execute the STATEMENT. 

IF(A.EQ.B)STl\TEMENT 

If the value of the variable A is equal to the - value of the 

variable B, execute the S?ATEMENT. 

IF(A.NE.B)STATEMENr 

If the value of the variable A is not equal tJ the value of the 

variable B, execate the STATEMENT. 

IF(A.GE~B) STATEMENT 

If the value of the variabl~ A is greater than or equal to. the 

value of the variable B, execute the STATE!E~T. 

IF(A.GT.B)STl\TEMENr 

If the ~alue of the variable A is greater than the value of the 

variable B, execate the STATEMENT. 

TYPE <A>,<A> 

Type the results of ea~h <A> where <A> is a variable for file 

reference. (See TYPE statement ana note 1. t 

LIST <A>,<A> 

List the results of each <A> in a disk file. 

and note 1.) 

(See LIST statement 
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DUMP <A>r<A> 

List the r~sult of ea=h <A> in a magnetic ta~e file. 

statement and note 1.t 

(See DUMP 

MAKE <A>r<A> 

Perform the inverse of the ~IST statement. 

and note 1.) 

{See MAKE statement 

RESTORE <A>r<A> 

Perform the inverse of the ocr~P statenent. 

statement and note 1.1 

(See RESTORE 

(1) PLOT <A> r <A> 

Plot the result Jf each <A> in a disk file. 

and note 1.) 

(See PLOT statement 

VT <A>r<A> 

Plot the result of ea=h <A> on the PDP-15 3.isplay. 

statement and note 1.1 

TEK <A>r<A> 

(See VT 

Plot the result Jf each <A> on the TEKTRONI[ display terminal. 

(See the TEK statement and note 1.) 
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STOP 

Stop the execution of the OPRODF program. 
I ,, • • 

END 

Last statement of the program. 

Note 1: One, an~ only one, TYPE, LIST, DOMP, MAKE, 

PLOr, VT, or rEK st~tement may be used i1 a program. 

RESTORE, 

That is, 

one of these statements m~y appear only once i~ a program. 
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5.3 Variables 

A variable is a datum (storage locationl that is id~ntified 

by a symbolic name. The symbolic name is made up of six 

characters or less fr~m the letters A througi z and the numbers 0 

through 9. The first character of a variable name must be a 

letter. Variables specify values which are !ssigned to them by 

either arithmetic statements (VAR=22) or iata statements (DATA 

VAR/22/). Variables are initially set to zero unless specified 

by a DATA statement. 

5. 4 Arrays 

An array is an orierei set of data iie~tified by an array 

name. Array n!mes are symboli: names a1i must conform to the 

rules for writing vari!ble names. Each dat~1 of an array is 

referenced by !ppeniing a subscri?t t~ the array name that 

describes the position of the datum. The ;ubscript may be a 

given value (A ( 1) =2 2) or a variable (A (t) = 22) • The size of an 

array must be de:larei with the "DIMENSION" ;tatement (DittENSION 

A ( 10) ) • Array datun are initially set to zero unless specified 

by a DATA statement. 
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5.5 ~rithmetic operatJrs 

(Operator) (Operation, 

+ ~ddition 

* 
I 

** 

(Function) 

SQR'.r 

DSQRT 

ALOG 

DLOG 

EXP 

DEXP 

ABS 

Su btr acti::>n 

Multiplication 

Division 

Exponentiation 

5.6 ~rithmetic functiJ~s 

(Meaning) 

The square root. 

The jouble precision square root. 

The natural log base e. 

The jouble precision natural log 

The exponential. 

The :iouble precision exponential. 

The absolute value. 

base 

DABS The :i ou ble precision absolute value. 

e. 
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6. ODF FILE CHANNEL VARIABLE REFERENCES 

All ODF file ch~nnel variables nay be referenced on the 

right side of_the egu~l si~n in the arithnetic expressions. Only 

references to the file ch~nnel value, that is channel contents, 

may be used on tme left siie of the equal siln. 

The user references the files whose 1aaes he/she has given 

by using the "F" symbol followed by the filename number that was 

associated with the filen~me when the filename was typed. "F1" 

indicates the file whose n~me was typed fir3t, "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 nun~er. "S1" indicates 

dataset 1, "S2" indicates iataset 2, etc. T~e "P" symbol must 

precede the "S" symbol. 

The user iniicates where to start referencing the file 

variables by using tme "SC" symbol followed by the channel number 

of the first channel whose variable is to be used o~ by using the 

"SE" symbol followed by . the energy of tlae first channel whose 

variable is to be used. The "S" symbol must precede the "SC" or 

"SE II symbol. 

The default starting channel of an output file is the first 

channel of that file. The following two examples are equivalent. 

F1S1SC1=F2S1 

F1S1=F2S1 

1P 

,. 
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The default starting :hannel of an imp~t file that appears 

in a statement that aoes not reference am outp~t file is the 

first channel of that file. The f~llowim1 two examples are 

equivalent. 

VAR=F1S1SC1+F2S1SC1 

VAR=F1S1+F2S1 

The aefault starting :hannel of an inp~t file that appears 

in a statement that references an output file is the same 

starting channel given for the output file. The following two 

examples are equivalent. 

F1S1S:4=F2S1SC4+F3S1SC~ 

F1S1SC4=F2S1+F3S1 

The user in1icates where to stop referencing the file by 

using the "EC" symbol followed by the channel number of the last 

channel whose variable is to be usea or by u3ing the "EE" symbol 

followed by the energy of the last channel whose variable is to 

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

The default ending channel of an output file is the last 

channel of that file. The following two examples are equivalent 

(the file has 10JO channels). 

F1S1EC1000=F2S1 

F1S1=F2S1 
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The default endinq 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 equivalent. 

F1S1SC4EC22=F2S1SC4EC22+F3S1S:4EC22 

F1S1~C4EC22=F2S1+F3S1 

If the user specifies an enaing channel on an input file and 

during execution the starting channel is incremented beyond that 

channel, the value returnei for that file reference will be zero. 

In the following example the last 10 channels will be zero. 

F1S1EC20=F2S1EC10 

If the user does not specify an endin~ :hannel on an input 

file and durin~ exe:ution the startin~ :1annel is incremented 

beyond the last channel of the file, executi,n is stopped and an 

error message is given. 

The default channel variable is the channel value. The 

other channel variables are channel nunber "CN", channel time 

width "CTW", channel starting time "CST", channel center time 

nccT", channel ending time "CET", channel starting energy "CSE", 

channel center energy "CCE", ana channel ending energy "CEE". 

All channel time references are in microsec,nis. All calculated 

energies are in ev. 

The channel starting/center/enaing tine symbols are used in 

two ways. If a iataset number aoes nJt precede the symbol 

(F1CCT), the time will be obtainea from the iataset table. If a 
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iataset number preceies the symbol (F1S2c:r), the time will be 

the sum of that iataset•s TZERO and the time obtained from the 

dataset table. 

The channel starting/:enter/eniing enerJy symbols are used 

in two ways. If a dataset number does nJt precede the symbol 

(F1:CE), the energy is obtained from dataset 1. The channel 

starting energy will be the average of the c1rrent channel center 

energy and the previous :hannel center e1ergy. The channel 

center energy is the • channel content fro1 the energy dataset. 

The channel ending energy is the average of the next channel 

center energy and the current channel :enter energy. The 

starting energy of the first channel is obtained by subtracting 

the difference between the second-channel :enter energy and the 

first-channel center energy from the first-c~annel center energy. 

The last-channel eniing energy is obtained by adding the 

difference of the last-channel center energy and the next-to-last 

channel center energy to the last-channel ce1ter energy. 

If a aataset number the channel 

start in g/center/e nd ing energy symbol (F15 2 CCE) , the energy is 

calculated using the TZERO and flight path froi that dataset, the 

dataset table from the indicated file and tm~ equation: 

E ( R) = E ( N) * ( 1'- 1 • 5 9 6 ~ 7 0 E-9 * E ( N) + 2. 8 31 9 ) 6- 1 8 * E ( N) * * 2) 

where 

E(N)=(72.29855*FLI3HT P~TH/rI~E)**2 
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6. 1 constants 

The ODF file constants TZERO ana flight path may be 

referenced on either side of the equal sign in the arithmetic 

expressions. When usei 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 file. 

During the execution of the equation or program, the constant is 

haniled as if it were 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 program. 

· The user references the TZERO constant (starting time of the 

first channel in microseconds) with the "rZERO" symbol. A file 

and dataset number must precede the TZERO symbol (F1S2TZERO). 

~he user referen=es the flight path =o~stant (flight path 

length in meter~ with the "FP" symbJl. A file and dataset 

number must precede the FP symbol (F1S2FP). 
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6.2 Variables 

ODF file variable references may be usei on either side of 

the equal sign in th3 arithmeti= expressi~1s. When used on the 

left side of the equal sign, the value of the variable at the 

completion of the execution .of th.e eguati:>n or program will be 

written and stored in the file. During th.e execution of the 

equation or program, the variable is h.aliled as if it were a 

program variable whi= h was i ni tiali ze::i with. a data statement. 

The initial value of the variable is th.a vallle in the file before 

execution of the equation or program. 

The user references the file variables with the "V" symbol. 

The "V" symbol must be prece::iei wi~h. th.e file number. File 

variables are used to ~tore variables for llse in fllture equations 

and programs. 

Piles created by the SEL pro~ram 6SND h.ave 16 file variables 

allocated. Any number of variables nay be allocated wh.en 

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

The aata acquisition scalers ana SEL cJumters are stored in 

the ODF counter section ana can be reEerencea with the "C" 

symbol. Each data acquisition routine has i different storage 

format for the counters; therefore, the user 1ust consult his/her 

routine for his/her format. ODF file coumters may be referenced 

on either side of the equal sign in the arithmetic expressions. 

When used on the left side of the equal sigm, the value of the 

counter at the completion of the executiJm of the equation or 

program will be ~ritten ani storei in tme file. During the 

execution of the equation or program, the counter is handled as 

if it were a program variable which was initialized with a data 

statement. The initial value of the coumter is the value in the 

file before execution of tme equation or pro;ram. The "C" symbol 

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

The default starting channel of at ODF file variable 

reference (F1S1:N) is the starting chamnel number of the first 

file reference. The iefault ending channel 1~mber is the ending 

channel number of the first file referel=e. The following two 

examples are equivalent: 

(Symbol) 

(Meaning) 

Fx 

The file x where xis the number given to tie filename in the 

"INPUT PARAMETERS" se=tion. 

Example: F1 

Sx 

The dataset x where xis the ODF dataset n~mber. 

Example: F1S1 

sex 

The starting channel where xis the startimg =hannel number. 

Example: F1S1SC22 

ECx 

The ending channel where xis the ending channel number. 

Example: F1S1SC22EC44 
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NCx 

The ending channel where s:+x-1 is the eniimJ =hannel number. 

Example: F1S1SC22NC23 

SEX 

The starting chamnel where xis the energy of that channel. 

Example~ F1S1SE456.2 

EEX 

The ending channel where xis the energy ~f that channel. 

Example: F1S1SE~56.7EE567. 8 

The channel number. 

Example: P1S1=F2CN 

CN 

TZERJ 

The TZERO value of the given dataset in the Jiven fileu 

the value of the TZFRJ, see the SET commani. 

To set 

Example: F1S1=(72.297*U0.1/(F2S1TZERJ+F2S1::Tl)**2 

FPD 

The flight path value of the given dataset in the given file. 

set the value of the flight path, see the SEr =ommand. 

Example: F1S1~(72.297*F2S1FPD/(F2S1TZERO+F251CCT))**2 

ro 
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CTW 

The channel time wiath in microseconas. 

Example: F1S2=P2CTW 

CST 

The channel starting ti me in microseconas. ( See note 1.) 

Example: P1S1=F2CST JR F1S1=F2S1CST 

CCT 

The channel center time in microseconds. 

Example: F1S1=F2CCT JR F1S1=F2S1CCT 

CET 

(See note 1.) 

The channel ending time in microsecon1s. (See note 1.) 

Example: P1S1=P2CET JR P1S1=F2S1CET 

CSE 

The channel starting energy. (See note 2.) 

Example: F1S1=F1S2CSE OR VAR=F1CSE 

CCE 

The channel center en~ rgy. ( See note 2.) 

Example: F1S1=F1S2CCE OF rAR=F1CCE 
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CEE 

The channel ending energy. (See note 2.) 

Example: F1S1=F1S2CEE OR ~AR=F1CEE 

Note 1: If a dataset number precedes the synbll (F1S1CST), the 

TZERO of that dataset will be added to the time. If a dataset 

number does not precede the symbol (F1CST), 1 rZERO is not added 

to the time. 

Note 2: If a dataset number does not preceie the symbol (F1CSEI, 

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 energv is calculated using the TZERO and flight 

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

file, and the eq~ation: 

E(R)=R(N)*(1+1.59651E-9*E(Nt +4.531273~-18*E(N)**2) 

where 

E(N)=(72.2977*FLIGHT P~TH/TI~~I **2 

If averaging is done, the dataset table must be remade before 

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

comman~ 
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7. ODF FILE SET COMMAND~ 

(Command.} 

(Meaning) 

Fx:SyTZERO=Vl\LUE 

Set the TZERO value of d.at:1.set "Y" in the file "x:" to "VALUE" 

microseconds. 

Example: P1S1TZ~R0=-.476 

FxSyFPO=VALUE 

Set the flight path value of dataset 11 yw in the file "x" to 

"VALUE" meters. 

Example: F1S1FPD=UO. 

FxVy=Vl\LUE 

Set the "J"th variable in file "x" to "VALOE". 

Example: F1V5=.1638E2 

FxCyBz=V l\LUE 

Set the "J"th SEL comnter in file "x" to 11 V~LUE 11 • The counter is 

to be store as a "z" bit counter. 

Example: F1C5B32=F2C5B32+F3C5B32 
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FxCOMMENTS= 

Input the comments and store them into the ~omment section of 

file "x" until a blank comment line is read or the comment 

section becomes full. 

Example: F1COMMENTS= 

FxTABLE= 

Remake the dataset t~ble in file "x". The ?r~gram will ask the 

user to type the number of channels amd the crunch factor for 

those channels, one p~ir per line. 

typed, type another <:R>. 

Example: 

F1TABLE= 
TYPE WUMBER CHANNELS, CRUNCH FACTOR 
(<CR> WHEN DONE) 
100 1 
200 4 
300 16 

When ill pairs have been 
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8. ODF FILE AND VARIABLE TYPEOUT COMMANDS 

(Command) 

(Meaning) 

FwSxSCyECz 

Type out the channel contents of channels "Y" through "z" from 

dataset "x" in file "w". If "ECz" is not given, the channel 

contents of channel "SCy" will be typed. 

Example: F1 S 1 SC1EC10 OR F1 S1 SC1 

FWsXSEyEEz 

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 channel contents of the channel that has an energy 

of "Y" will be tyFed. 

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

VARIABLE 

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

the last program executed. 

Example: · VAR 
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FxSyTZER~ 

Type out the TZERO v~lue of dataset "Y" im file "x". 

Example: F1S1TZERO 

FxsyFPD 

Type out the flight path v~lue of dataset "Y" in file "x". 

Example: F1S1FPD 

FXTABLE 

Type out the dataset table in file "x". 

Example: F1TABLE 

FxCOM"ENTS 

Typeout the comments in file "x". 

Example: F1COMMENTS 
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9. THE LIST COMMAND 

The LIST statement is used to create a readable file 

containing information from ODF files. r~e format of the LIST 

statement is: 

LISr <A>,<A>,<ETC> 

where LIST is in columns 1-U and <A> is an ODF file variable 

(F1S1CN), arithmetic expression (F1S1+2001 • ~ariable (SUM), array 

element (SUM(1) or SUM(I)t, or implied DO lo~p (SUM(I),I=J,K,M). 

When used in ! program, the LIST statenent starts in column 7. 

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

Each line will h!ve one number for each <A>. The total 

number of lines listed, not incluiing t~e page header, is equal 

to the largest difference between the endin~ and starting channel 

numbers of any ODF file variable referenc~ plus 1. The example: 

LIST F1S1SC10EC20,F2S1SC10E:30 

will create 21 lines with two numbers per line. 

LIST F1S1SC10EC20,F2S1SC10EC20 

LIST F1S1SC10EC20,F2S1 
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9.1 LIST statement questi~ns 

When the LIST st~tement is used, the following questions are 

asked after input of the equation or program and prior to the 

execution of the equation or program. 

(Question} 

(Answer} 

FILENAME ~F FILE TO STORE LISTING INTO= 

Type the filename (dev:file.ext[p,pn]) of the file for the 

listing to be stored into. 

TYPE TRE PAGE HEADER (END WITH /(CR>} 

If no page header is iesirad, type a <CR>. 

desired, type tha he~ier followei by /<CR>. 

ENERGY TRANSMISSION 

I 

If a page header is 

An example would be: 

ERROR 

The user should be careful with the use 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. 
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NUMBER OF LINES PER PAGE= 

Type the number of lines per page of output. This 

include the lines of the page header, but only 

generated by the line format statement. rhe default 

lines per page is 999999. 

LINE FORMAT= 

does not 

the lines 

number of 

Type the format statement each line is to be listed 

~he I, E, F, and X format descriptors nay be used. 

would be: 

with. Only 

An example 

I8,2X,F10 .• 3,2 (2X,E14.7) 

When the I format des~riptor is used, the n~nbec will be fixed 

before being listei (all numbers used in JPRJDF are in floating 

point). Each format des~riptor is separated by commas. If 

several descriptors are to be repeated, they may be enclosed with 

parentheses with the repeat count placed in front of the starting 

parenthesis. The following two examples ace equivalent: 

X,I5,X,I5 

2 (X, IS) 
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Format descriptors 

(Descriptor) 

(Meaning) 

riw 

The next "r" numbers are to be read/written ~s integers ( 12 ) 

occupying "w" columns. 

rFw. d 

The next "r" numbers ~re to be read/writte~ as floating point 

numbers ( 1.2) o=cupyin~ "w" colu~ns wit~ "d" numbers after the 

decimal point. 

The next 

numbers 

"r" 

( 

numbers are to 

• 12EO 1 ) occupying 

rEw.d 

be read/written as exponential 

columns ~ith "d" numbers after 

the decimal point. "w" must be greater than "d" plus 5. 

rx 

"r" spaces are t::, be skipped/written. 
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10. THE TYPE ST~TEMENT 

The TYPE statement is identical to the LIST statement except 

no filename is re~nired. The listing is typed on the user's 

terminal instead of being stored in a disk file. 
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11. THE DUMP STATEMENr 

To use the DUMP statement, the user must mount a magnetic 

tape with the PDP-10 system MOUNT command bef~re running OPRODF. 

An example would be: 

.MOUNT MTA:/REELID:X1234/WE 

where "X1234" is repl~=ed with the user's taoe label. 

The DUMP st~tement is used to create a magnetic tape file 

that can be rea~ by either the PDP-10 systen program "PIP" or by 

any IBM computer. ·The format of the "DUMP" ;tatement is: 

where "DUMP" is in columns 1-U an~ "<A>" is the same as in the 

"LIST" statement. When used in a progra11, the "DUMP" statement 

starts in column 7. ~11 "DUMP" statements in a program will use 

the same line form~t. "FILEx" is used t~ rewind the tape and 

position it in front -0f file "x" (1 for the first file, 2 for the 

second file, etc.) before writing the ne11 file. "/NEW" may be 

used in place of "FILE1" if desirei. If the 11 /FILEx" switch is 

not used (DUMP F1S1,F1S2,F1S3), the tape is p~sitioned at the end 

of the last file written on the tape before writing the new file. 

Each "DUMP" statement writes one tape file. Note that if a tape 

has six files ani the user gives the "DUMP" ;tatement: 

DUMP/FILEU F1S1,F1S2 
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files 5 and 6 will no longer exist after the new file U is 

written. 

The questions asked by the "DUMP" statement are the same as 

the questions asked by the "LIST" statenent except the first 

''LIST" question is replaced with the question: 

PDP10 OR IBM (I<CR> OR P<CR>t 

If the user replies with P<CR>, the tape will be written in a 

DIGITAL-COMPATIBLE f~rmat readable by the ?DP-10 system program 

PIP. If the user replies with I<CR>, the tape will be written in 

an· INDUSTRY-COMPATIBLE f~rmat readable by IBM computers (EBCDIC, 

800BPI, ODD PARirY). Each page of output is written into one 

magnetic tape record. The blocksize is equal to the number of 

characters in a page rounded up to the nearest multiple of u. A 

page size of 399 characters will have a blocksize of 400. The 

recora size will be the number of characters created by the line 

format. The format IB,iF7~1 creates a record size of 22. 
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i2. THE MAKE STATEMENr 

The MAKE st!tement is used to make a1 ODF file from a 

readable file. The "MAKE" statenent is the i~verse of the "LIST" 

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

12., MAKE statement questions 

When the MAKE statement is used, the following questions are 

asked after in?ut and prior to execution of the equation or 

program. 

( Question) 

(Answer) 

FILENAME OP FILE TO READ LISTING FROM= 

Type the filename (dev: file. ext[ p, pn ]) for tb.e listing to be read 

from. 

NUMBER OF PAGE HEADER LINES TO BE SKIPPED= 

Type the number of page he!der lines that appear before the lines 

containing the data to be read. 

Ncr~BER OF LINES PER PAGE= 

Type the number of data lines between the pa~e headers. 
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LINE P'ORMJ\T= 

Type the format statement each line is to be read with. The 

rules for the format statement are the same as for the "LISr" 

statement. 

13. THE FESTORE STATEMENT 

To use the "RESTJRE" statement, the user must mount, before 

running OPRODF, the magnetic tape with the PDP-10 system MOUNT 

com~and in the same manner as for the DUMP statement. The 

"RESTORE" statement is the same as ~he "MAKE" statement except no 

filename is required. The listing is read from magnetic tape 

instead of a aisk 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 questions 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 (I<CR> OR P<CR>) 

The reply should be the same as that for the DUMP statement. 
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1U. PLOT, fT. AND TEK STATE~~NTS 

The PLOT, vr, and TEK statements are used to create plots in 

disk files or on PDP-15 VTOU and TEKTRJNIX 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 pl~t with labeling on the left and bottom axes. 

The format of the statements is: 

PLOT/SWITCHv!lue/SWITCHvalue <A>,ISWITCHvalue <A> 

where "PLOT" is in columns 1-4 and <A> is a file referen=e 

(F1S2). Each <A> is completelr plotted before going on to the 

next <A>. The erample: 

PLOT F1S2S~2.UEEU.7,P2S2 

will plot all points between the energies 2.~ and 4.7 from file 

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

Each plot statement or program with pl~t statements produces 

a single plot in the iisk file FOR29.DAT. Before creating 

another plot, the user should rename (REN FILE.EXT=FOR29.DAT) the 

file to some other n!me or queue (QSPLT/D OR QPLT/D) the file to 

some CALCOMP with the /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 F2S2SE2.4EE4.7 

QSPLT/D 

The VT and· rEK statements operate in t~e same manner as the 

PLOT statement except the user must type 3. carriage return for 

the program to c~ntinue after each plot. The screen is cleared 

when the carriage return is typed. 

Plot swi t.ches are used to alter the type of plot (log, 

linear, symbol, etc.) , alter the labeling, or add titles. 

Switches used to create a plot remain in effect for future plots 

until changed by the aser. Switches are always given for the 

next file refere11ce. In the example: 

PLOT/SYM1 F1S1,F2S1,/SYM2 F3S1 

the request for symbol 1 is used for F1S1 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 the file OPRPLT.TMP. When JPRJDF is initially run, 

the previous plotting switches are read from the file OPRPLT.TMP. 

A "RESET" swit:h restores the plot svit:hes to their default 

values. 

Any plot statement containing only swit:hes does nothing but 

set those swit:hes~ 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/SYM0/ERR3 

/SYM0/ERR3 

If file 1 h!s energy in dataset 1, data i~ dataset 2, errors 

in dataset 3; ani fitted =urve in dataset 4, and the user wants a 

symbol plot of t~e d!t! with error bars ami fitted curve, he/she 

would type: 

PLOT/S!M0/ERR3 F152SE3.4EE7.2,/MJSY/NOER F1S4 

or 

/S YM0/ERR3 

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

or 

PROGRAM 

/SYM0/ERR3 

PLOT F1S2SE3.4EE7.2 

/NOSYM/NOER 

PLOT F1 SI.I, 

END 

To replot the first example with titles, type: 

/LTT.r $1BARNS$,/BT!T $1ENERGY IE1V$ 

PL OT/SY MO /E RR 3 F 1 S 2 S E3. 4 EE 7. 2 , /M J SY /NOE R F 1 SU 

All future plots will retain the above axis titles until changed 

by the user. 



When the user plots on the VT0U, the pl~t is scaled down if 

needed to fit the plotting area. 

1~.1 Plotting switches 

The"?" in the switches below must be replaced with "R" when 

referring to-the right axis~ "T" when referring to· the top axis, 

"L" when referring to the left axis, "B" whe1 referring to the 

bottom axis, "X" when referring to both the t,p and bottom axis, 

and "Y" when referring to both the left a~i right ·axis. Only 

enough characters to distinguish the s~itch need to be typed 

(/RESET/RE). 

· {Switch) 

(Meaning) 

RESET 

Reset all switches, switch values, and swit=h contents to their 

default values. 

WHAT 

Type all switches, switch values, and switch contents currently 

in effect. 

XOFFzzz 

The minimum x-co,rdinate of the plotting ~rea is to be zzz 

inches. The default is 1 inch. 
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YOFFzzz 

The minimum y-co~rdinate of the plotting area is to be zzz 

inches. The default is 1 inch. 

XALzzz 

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

YALZZZ 

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

XMINzzz 

The value of the minimum x-coordinate of tme plotting area is to 

be zzz. 'l'he default will be the smallest start: ing channel/energy 

used in the file reference. 

XMAXzzz 

The value of the maximum x-coordinate of the plotting area is to 

be ~zz. The default will be the largest channel/energy used in 

the file refe~ence. 

YMINzzz 

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

be zzz. 
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YMAXzzz 

The- value of 'th:e maxim11m y-coordinate of the plottin·g 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 iown until the range 

of the plotted data is greater than half the range_ between YKAX 
-_, 

and YM'IN. The default YMIN will be the power of 10 below the 

smallest value to be plotted, that power being scaled up. 

Default YMIN and Y~AX values will not be ~sed unless both YMAX 

and YM'IN are zero. 

XSNzzz 

Values for the x-axis are to be read fr~• dataset zzz. This 

switch is used to obtain an energy plot whei specifying starting 

and ending channels. 

XBASEzzz 

The channel offset is to be zzz. A zzz of 4096 is used to plot 

channels ll097 through 8192 as channels 1 through 4096. 

(PLOT/XBASE4096 F1S1SCU097EC8192) 

NOXBASE 

Resets the XBASE switch if set. 
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XNORMzzz 

The x-axis normalization f~ctor is to be zzz. Each x-axis label 

is to be multipliei by zzz before being pl~tted. If the energy 

dataset is in eV and the XNORM is .001, then X~IN and XMAX must 

be given in Kev. 

NOXNORM 

Resets the XNORM switch if set. 

XENDzzz 

The plot is to be eniei zzz inches beyond x~,x. The default is 6 

inches. 

XLOG 

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

NOXLOG 

Resets the XLOG switch if set. 

YLOG 

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

NOYLOG 

Resets the YLOG switch if set. 
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LINE 

A line is to be irawn between each point plotted. 

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. 

NOHISTOGRAI1 

Resets the HISTp3RAM switch; if set. 

SY-MBQLzzz 

symbol number zzz is to be plotted at each p~int. 

NO SYMBOL 

R_esets the SYMBOL- switch if set_. 

SHEIGHTzzz 

I-f SYKBOL, 

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

AVERAGEzzz 

Each point plotted will be the.average of zzz points from tlte 

input file. 
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NOAVERAGE 

Resets the AVERAGE switch if set. 

SUMzzz 

Each point plotted will be the sum of zzz p~ints from the input 

file. 

NOSUM 

Resets the SU~ switch if set. 

SKIPzzz 

Every zzz•th point fr~m the input file is to be plotted. 

NOSKIP 

Resets the SKIP switch if set. 

YERRORzzz 

Vertical error bars ~re to be plotted at each point. The errors 

are to be read from i~t~set zzz of the file read for the points. 

NOYERROR 

Resets the YERROR switch if set. 

XERRORzzz 

Horizontal error bars ~re to be plotted at each point. The 

errors are to be re~i from dataset zzz ~f 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 m:1.rk length is to be zzz ir1:ll:!s. The default is 

.105. A negative length will -proauce tic 1:1.rks on both sides of 

the axis. A length :1reater · than the a xis wil 1 prod11ce tic marks 

the length of the axis. 

?NSTzzz 

The ?-axis is to have zzz sub-tic marks between each tic mark, 

that is, divided int~ zzz+1 intervals. The default for linear is 

zero; the default for. log is 8. 

?STzzz 

The ?-axis sub-tic m:1.rk length is to be zzz inches.. The default 

is half that of the tic. A negative ler1gth will produce tic 

marks on both siaes of the axis. 

?LSTzzz 

Label the ?-axis log s11b tic mark z~z. S11b tic marks will be put 
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at 2 through 9, tic marks will be put at 1 and 10. The detault 

is LLST2, LLSTS, BLST2, and BLSTS. 

?FTLZ'ZZ 

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

?Itzzz 

The ?-axis tic label difference is to be zzz. Default is a value 

such that tic marks will appear between eYery .75 to 1.5 inches, 

whatever yields the best label. 

?LTLzzz 

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 ?-a xis label re guested switch if 3 et. 

?CtR 

The ?~axis corners are to be labeled. 

NO?CLR 

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

?CLDXzzz 

The ?-axis corner axis delta-xis to be zzz inches. 
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?CLDYzzz 

The ?-axis corner axis delta-y is to·be zzz iRches~ 

The delta-x and delta-y values for the ~otner labeling are 

the values to be added to the X and Y CJJtiinates of the axis's 

corners to obtain the X ani Y coordinates Jf the lower left 

corner of the label. 

?CLH 

The ?-a~is corner label chatacter height is to be zz~ inches. 

The default is .105. 

?CLAzzz 

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

?CLF<sp>zzz 

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

E formats may be used. 

?LDXzzz 

The ?-axis label delta-xis to be zzz inches. 

?LDYzzz 

The ?-axis label delta-y is to be zzz inches. 
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The delta-x and ielta-y values for the tic labeling are the 

values to be adied to the X and Y coordinates of the tic base to 

obtain the X and Y coordinates of the lower left corner of the 

tic label. 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 zzz inches. The 

default is .105. 

?LAzzz 

The ?-axis label angle is to be zzz. 

?LF<sp>zzz 

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

Ixxx lf the tic label can be ~xpressed as an integer with less 

than eight digit~. xxx will be the number of digits i~ the 

label. If the tic label cannot be expressed as an integer but 

can be expressed as a floating point number rith less than eight 

digits, then the default format will be the F format. If the 

label is too large for the P format, the E format will be used. 

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

raised to some power. 
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?LSzzz 

The ?-axis label scale factor is to. be zzz. rhe tic. mark label 

value is multiplied by the lab~l scale factor bifor, the tic mark 

label is plottea. 

?LCFzzz 

The ?-axis label centering factor is to be zzz. The label 

centering factor value ranges from Oto 1 ana is used to center 

the label arouna the tic base. A value of .25 will put the tic 

·at the e.nd of the first quarter of the label. A· value of .• 5 will 

put the tic in the center of the label, et=. The default is 

BLCF.25. 

NO?LSTzzz 

Resets the ?LSTzzz switch if set. 

?TDXzzz 

The ?-axis title a,1ta~x is to be zzz inches. 

?TDYzzz 

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

The aelta-x and aelta-y values for the axis titles are the 

values to be added to some oriqin to obtain the coordinates of 

the lower left corner of the title. The ~riqin for the bottom 

and left axis title ~~aition is (XMIN,YMI~). The origin for the 

right axis title addition is (XMAX,YMIN). r~e origin for the top 
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axis title addition is (XMIN.YMAX). Tne default delta-x and 

delta-y will be such that the rotated titles will not be on the 

label or grid. 

?THzzz 

The ?-axis title cha~acter height is to be zzz inches. The 

default is .105 inches. 

?TAzzz 

The ?-axis title angle is to be zzz degrees. The default is XTll.0 

and YTll. 90. 

?TCFzzz 

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. The centering point is obtained by adding the 

product of the centering factor and axis length 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 ~-y coordinates determined 

by the TDX and TOY switches. 

?TITLE<sp>$text$ 

The ?-axis title is to be the characters between the "$" 

characters. Any character may be used in place of the"$" 

character. The characters of the axis and miin titles are lower 

case until an up-arrow is 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 lines by 

ending each line with two consecutive up-arrows (line111line2). To 

use centered symbols in the title, the symbol's number must be 

preceded with a bijck-arrow and terminated with a space (_19<sp>). 

The title can contain a maximum of 200 ch~~a~ters. 

StC<SP> z 

The character "z11 is to be used in p,lace of the character "I" to 

indicate character c~se shift lock when keyiqg in titles. 

MTDXzzz 

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

MTDYzzz 

The main title y-coorlinate is to be zzz i~c~es. 

MTHzzz 

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

is .• 105,. 

MTAzzz 

The main title angle is to be zzz. 

MTITtE<sp>$text$ 

Same as for ?TITLE. 
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15. QUEcrE AND FILE COMM~NDS 

(Command) 

(Meaning) 

( 1t QSLPT<SP>DEV: FILE. EXT[ P, Ptf ]/SWITCH 

Enter the file "~ev:file.ext[p,pn]" in the SEL's line printer 

queue of PDP-10 files to be printed. 

(1t QSPLT<SP>DEV:PILE.EXT[P,PN]/SWITCH 

Enter the file naev;file.ext[p,pn]" in the SEL's CALCOMP queue of 

PDP-10 files to be plotted. 

(1t QLPT<SP>DEV:FILE.EXT[P,PN]/SWITCH 

Enter the file "dev:file.ext[p,pn]" in the ?OP-10 1 s line printer 

queue of files to be printed. 

(1)QPLT<SP>DEV:PILE.EXT[P,PN]/~WITCH 

Enter the file "dev:file.ext[p,pn]" in the PDP-10's CALCOMP queue 

of files to be plott~d. 

(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 the left side. 

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

Delete the indicated file. 
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(1)DIRECr DEV~FILE.EXT[P,PN) 

Type the crea-tion date ancl time, access date, and block size. 

(1) DSK is default for DEV. FOR29.DAT is i~fault 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 1ser•s area and then 

pl,ot or print it. 
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16. OPRODF COMMAND FILE3 

Command files are usei to input many lines of text from a 

disk file instead of typing the text on the terminal. The user 

commands the program to read a command file by typing an "at" (@) 

sign followed by the file name. An example would be: 

@FILE 

Each line of the command file is used t, build an input line 

to the program. Command files cannot be usei in the execution of 

a program, only in the setup of the program. 

16. 1 rypeout from a command file 

All characters between single quotes will be typed on the 

user's terminal and will not be included in the input line to the 

program. If the end of the command file line is reached before 

the matching single quote is found, a carriage return line feed 

is typed and the 

111atching single 

no input line is 

end of line is treated as 

quote. If all of the inp11t 

generated. An example wo11ld 

'TYPE THE S'rARTING ENERGY' 

or 

'STARTING ENERGY=' 

if it were the 

file .line is typed, 

be: 
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16.2 Input to the command file 

If a double quote is found in the conna1d file line, it will 

be replaced by the line of text typed by the user on his/her 

terminal. An example wouli be: 

'STARTING ENERGY= 1 <TAB>SE=" 

or 

'TYPE THE STARTING ENERG! 

(Tl\B)SE=" 

If the user types "12.3<CR>", the input line will be: 

<TAB>SE=12.3 

If two consecutive double quotes are f~~ni in the command 

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

his/her terminal until a space or carriage ret~rn is typed. The 

terminating character will not be part ~Ethe input line. An 

example would be: 

SUM=F1S""+F1S""+F1S"" 

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

SUM=F1S1+F1S2+F1S3 

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

typing in text being inserted into the input line due to tvo 

double quotes in the command file line, th.e remainder of the 

command file line will be ignored. An example would be: 

SUM=F1S""+F1S""+F1S""+F1S"" 

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

SUM=F1S1+FlS2 
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16.3 Command file variables 

When constants must appear in several =ommand file lines, 

they may be read in from the user's termi~al at the beginning of 

the command file and then inserted by the program at the 

appropriate places. An example would be: 

'STARTING ENERGY="SE' 

The text "SrARTING ENERGY=" will be typed on the user's 

terminal and a line qf text read from the user's terminal. The 

line of text is 1ssigned to the command file variable "SE". No 

input lines are generate1 by command file li~es that assign text 

to command file variables. 

Command file variables are enclosed wit~ pound signs (#) and 

are replaced in the input line with the text assigned t6 them. 

If in the previous example the user had typei "247.3<CR>" and a 

command file line contained: 

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

the input line to the 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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16.U Looping command file3 

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

·program will start r~ading from the front of the command file. 
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17. GENERAL NOTES 

Al1 operations are performea in floating point. Decimal 

points do not have to be in~luaea tm numbers used in the OPRODF 

program. Operations between 

multiplication and iivisions 

addition and subtraction last. 

parentheses are performed first, 

secona (ftDI left to right). and 

When using an OPRODF program, one camm,t reference the file 

being written into on the right side of the egual sign in an 

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

data for later use in the program. 
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18. EXAMPLES 

In the examples belo~ the underlined text is typed by. 

OPRODF. 

Example 1 

set channels 1 through 54 of dataset 1 in the file DATA1 to 

zeror and add 65536 to the contents of channel 146 • 

• R OPRODF 

FILENAME 1=DATA1/WRITF. 
RUN 1000 1 DATASET 543400 ~HANNELSlDATASEr ~~~~ Q 
FILENAME 2= 
TYPE EQUATION 
F1S1ECS4=0 
TYPE EQUATION 
F1S1SC1U6EC1U6=F1S1+65536 
TYfE EQUATION 
STOP 
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Example 2 

Create the file D~TA3 containing the su ■ of the files DATA1 
and DATA2 • 

.. R OPRODF 
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Example 3 

create the iead-time ~orrectea file DArA4 and the dead-time 

factor file DATA44 from the raw aata in the file DATA3 • 

.. R OPRODF 

FILENAME 1=DATA4/NEW 
FILENAME OF FILE CONT~INING DEf!~1! PARAMErERS=DATA3 
QQf !10DE::3 
§Q!!R~!:: 
!i!!li ID= 
NUMBEP COMMENT BLOCKS= 
NUMBER VARIABLES= 
NUMBER DATASETS= 
IS DATASET 1 ENERGYjY<CR> OR N<CR>l 
NUMBEP CHANNELS PER DATASET= 
I!~l!AM~ 1::DATA44/NEW 
FILENAME OF FILE CONTAININ3 DEFAULT PARAMErERS=DATA4/COPY 
FILENAME 3=DATA3 -- ------- -----
RUN-·:ic)OO -:;-DATASETS 543400 Cft!NNELSLDATASEr MODE o 
I!~l!!!!E ~= 
TYPE EQUATION 

PROGRAM 
C SET THE INITIAL CHANNEL WIDTH TO 1 
C THE INITIAL VALUE OF LCHAN AND TCHAN IS ZERO 

DATA/CW/1/ 
C ADD THE LAST LEADIN3 CHANNEL CONTENT TO rHE SUM AGAIN 

SU M=SUM+LCHAN 
C GET THE NEXT LEADING CHANNEL CONTENT 

LCHAN=F3S 1 
C ADD NEXT LEADING CHANNEL CONTENT TO SUM 

SUM= SUM+ L CH AN 
C SET LT TO THE :ENTER TIME CURRENT CHANNEL 

LT=F3CCT 
C IF CURRENT TIME SPAN IS LESS THAN DEAD-TIME GO TO 2 
1 IF(LT-TT.Gr.U.168)GO TO 2 
C SET CV TO THE :UFRENr TRAILING CHANNEL WIDTH 

CW=F3CTW 
C SET TT TO THE CENTER TIME CURRENT TRAILING CHANNEL 

TT=F3CCT 
C TAKE LAST TRAILING CHANNEL CONTENT FROM SU~ 

SUM=SUM-TCfl AN 
C GET NEXT TRAILING CHANNEL CONTENT 

TCHAN=F3S 1 
C SUBTRACT NEXT rRAILING CHANNEL CONTENT FROM SUM 

SUM=SUM-TCfl AN 
C GO SEE IF WINDOW IS LESS THAN DEAD TIME 

GO TO 1 
C DEAD TIME FACTOR= 1/ ( 1- (SlJM/TRIGGER S)) 
2 V= 1. / (1. - (SUM/2+ ( U. 16 8-LT+TT) /CW*CHAN) /10 8 U 7700 0) 
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C STORE THE CORRECTED CHANNEL CONTENT 
F1 S1=V*F3S1 

C STORE THE D~AP TIME FACTOR 
F2S1=V 
END 

TYPE EQUATIQ! 
C THE ABOVE IS REPEATED FOR EACH DATASET 
IIfl E.Y:ATIQ! 
STOP 
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Example u 

Create the hackgroun& corrected file DATAS 

dead-time corrected DATA in the file DATAU. 

,. R OPRODF 

FILENAME 1=DATA5.DAT/NEW 

from 

rI&~!A~~ QI !11~ £9M~A!li![~ DEFAULT PJ\RAM~TERS=DATAU/COPY 
FILENAME 2=DATAU 
RUN 1000 10 DATASET 5U3UO CHANNELS/DATASET ~)DE 3 
FILE NAME 3= 
I.If~ ~UATIQ! 

PROGRAM 
V 1 =EXP (-. 03 77*F2 ~CT) 
V2=EXP(~.00866*F2CCT) 
F1S1=F2S1-F2CTW*(1771+1311U8*V1+13881*V2t 
F1S2=F2S2-F2CTW*(515.4+J1605*V1+3394*V2t 
F1S3=F2S3-F2C~W*(1860+122246*V1+14016*f2) 
F1SU=F2SU-F2CTW*{5U7.7+29571*V1+3U39*V2) 
F1S5=F2S5-F2CTW*(2055+75261*V1+12720*V21 
F1S6=F2S6-F2CTW*(734.7+21371*V1+3664*V2) 
F1S7=F2S7-F2CTW*(2378+11731*V1+6368*V2} 
F1S8=F2S8-F2CTW*(751.1+2711*V1+1493*V21 
F1S9=F2S9-F2CTW*(1732+134796*V1+13822*V2) 
F1S10=F2S1l-F2CrW*(U99.2+32288*V1+3359*V2) 
END 

I.If~ ~.Q!!ll!QM 
STOP 

th.e 
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Example 5 

Subtract an exponenti~l tail from the backgroijnd corrected 

data in the file DATAS. 

,. R OPRODF 

FILENAME 1=DATA5/WRITE 
RUN 1000 10 D\TASEIS 54340 ~!!!1H!~k~LDAIA§.!H~ 
!'.!,LE!!!1'..fl 1:: 
IXf~ .fl2fil!IQ! 
F 1S2 SC4EC59 O=F 1 S2 SC4,... O 87*F 1 S2 SC3-. 021 lkP1 S 2 sc2-. 006*F1 S 2SC1 
IIf! EQ!!ll!Ql! 
F1S4SCUEC590=F1SUSCU-.087*F1SUSC3-.021*F1SUS:2•.Q06*F1SUSC1 
IXf~ li2fil!Ql! 
F1S6SC4EC590=F1S6SC4-.087*F1S6SC3-.021*F1S5S:2~.oo6•F1S6SC1 
TYPE EQUATION 
F1S8SCUEC590~F1S9SCU-.087*F1S8SC3~.021*F1S8S:2-.006*F1S8SC1 
IIf~ IQJ!!.I!m! 
STOP 

- I 
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Exam·ple 6 

Create• the file DATA6 containing energy. transmission, and 

transmission 'error for four of the• samples 11sing the raw data in 

the file nATA3, the de'ac'i-ti:me corrected data in .the file DATA!l, 

and the background corrected data in the file DATAS • 

.• R OPRODF 

FILENlME 1=DATA6/NEW 
FILENAME OF FILE CONTJI.[ NING ,~l!!!l!I f~!!J1~!:;§;~~=DATA5 
Q!lf 11QJ2.!::3 
~QYR~i:: 
Ii!!!!~ 
NUMBER COMMENT BLOCKS= 
NUMBER VARIABLES= 
NUMBER DATASETS=9 
IS DATASET 1 ENERGYJY<CR> OR N<CR>l 
NUMBER CHANNELS PER DATASET= 
FILENAME 2=DATA5 
RUN-1000 10 DATASETS 2il!Q CHANNEL~LDATASE? ~QQ~ J 
•FILENAME 3=DATA4 
RUN 1000 10 DATASETS 2~J!Q CHANNELS[DATASET 1~~~ l 
FILENAME 4=DATA3 
RUN 1000 1 DATASET 543ll00 CHANNELSLDATAS~T ~)DE Q 
£'..I!Jil!AMJ 2::. 
1:YPI filH!ATIQ! 

PROGRAM 
V9=F4S1SC434721*(F3S9/F2S9)**2 
F 1 S 1 = F 1 S 2 CC E 
V2=.9559*F2S1/F2S9*1.0025 
F1S2=V2 
F1S3=V2*SQRT(F4S1 SC1* (F3S1/P'2S1) **2+V91 
V4=.8678*F2S3/F2S9*1.0025 
F1 S4=Vll 
F1S5=V4*SQRT(F4S1SC108681*(P'3S3/F2S31 **2+V9) 
V6=.6519*F2S5/F2S9*1.0075 
F1S6=V6 
V7=V6*SQR T(F4S1 s: 2173 61 * (F3S5/F2S5) **2+ V9) 
VB=. 3907*F2S7 /F2 S9*1. 01 
F1 S8=V8 
F1S9=V8*SQRT(F4S1SC326041*(F3S7/F2S71 **2+V9) 
END 

1'.If~ !QJlATIQ! 
STOP 
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Example 7 

Create the file DATA7 containing energy. =ross section, a~d 

cross section error for four samples usi11g the file DATA6 which 

contains energy. transmission. and transmission ertor • 

• R OPRODF 

fitE!!J~ 1=DATA7.DAT/NEW 
FILENAME OF FILE CONTJl.ININl !2lf!!!&I E!l!!tt!IIH~=DATA6/COPY 
iitiiKKi 2;DATi6 ----------
i~i-:litQQ 2-2!1!.2!!]. i!!l 4 o ~!!!!IlL~L!!!!!2~I 11i1u; J 
FILENA!l!E 3= 
1Xf~ IQJ!A!IQ! 
F1S1=F2S1 
:L:Ifl ~2!ill:IQ! 
F1S2=-265.9*ALOG(F2S2t 
1Xfl EQ!!ATIQ! 
F1S3=265.9*F2S3/f'2S2 
IIfl ~UATI.Q! 
F1S~=-80.71*ALOG(F2S4t 
1Xf~ E2!!!.TIQ! 
F1S5=80.71*F2S5/F2S4 
lifl ~UATI.Q! , 
F 156=-19 .. 2* ALOG (F2S6t 
1Xfl E21!!!IQ! 
F 157=19. 2*F2S7 /F2 56 
IIfl ~.!!llI.Q! 
F158=-5.703*ALOG(F2S8t 
IXf.~ EQUAT!,Q! 
F1S9=5. 703*F2S9/F2S8 
IIfl ~.Y.llI.QJ 
STOP 



Example 8 

The file NA10 contains energy ih dataset 1, data in dataset 

2, errors in dataset 3, and fittea curve im dataset 4. Create a 

line plot of channels 1 through 51 of dataset 2 • 

.. R OPPODF 

fil!&ilfAME, 1=NA10 
RY! 1QQQ ! DAI!~~I 2800 CHANNELSLDAIASET t10DE 3 
FILENAt1E 2= 
TYPE-EQUATION 
PLDT/BTI $1C1HANNELS$/LTI $1TIRANSt1ISSION$ F1S2SC1EC51 
IYPI ~!!!!IQ! 
QSPLT/D 
I!f~ E.2illIQ!! 

o. 

o.__ __ ..,.._--1 _____ ,L_ ____ _L_ ____ --L _____ w 
10 20 30 so 1.10 . 

Channels 
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Continuing example 8, create a =:![lter symbol plot of 

channels 1 through 51 of ~ataset 2. 

PLOT/SYMO F1S2SC1EC51 
l'.If~ ~Q!!ATIQ! 
QSPLT/D 
!If~ iQUATI.Q,t! 

a 
0) 
0) 

E 

I 

~ 1bl!lmmm mmmml!I 
~O.L.&.,_ 1!1 m 

.,_ l!l m 
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l!I 
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l!I 

I 

l!I 

l!I 

l!I m 

m 

l!I 
l!J 

I 

-

0.__ ___ .....,..,L1 ______ '--, _____ _....,_,_ ____ ..,,,_, ___ .....,..___.1~ 

10 20 30 YO SO 
Channels 
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Continuing example 8, create a histogran plot of channels 1 

through 51 of a~taset 2. Notice the symb~l plot switch from the 

previous plot is reset. 

PLOT/NOSYM/HIST F1S2SC1EC51 
!If~ tQ.!!!!IQJ! 
QSPLT/D 
I!f~ ~Qill!.Ql! 

0.8 

0----~=------=::------...1.-------L----____JL.J 
10 20 30 l:&O 50 

Channels 
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Continuing example 8, create a line ce~ter symbol ptot of 

channels 1 through 51 of dataset 2. 

PLO?/NOHIS/SYMO/LINE F.1S2SC1EC51 
I!fl !2illIQ! 
QSPLT/D 
IIfl ~2!!llI.Q!! 

0.8 

o _____ ...__ _____ ....,J._.....,. ___ _._ _____ .._ ____ _._, 

10 20 30 so 
Chanr,el• 



Continuing exaJ[lple 8, create a histogra1 center symbol plot 

of channels 1 through 51 of dataset 2. 

PLOT/SYl'IO/HIST F1S2SC1EC51 
IXf~ tQJ!a!!Q! 
QSPLT/D 
TYPE EUATION 

C 
0 

: 
e 
Cl9 
C 

0.8 

fo.14 ..... 

o ______ .......,..__........,.. ......... ___ --__,_ __ ,...;._ ___ -'-____ _.J.__ ____ .....J.,J 

50 10 20 30 110 
Ch~la 
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Continuing example 8, create an error b~r plot of channels 1 

through 51 of dataset 2. 

PLOr/NOSYM/NOHIS/ERR3/NOLINE F1S2SC1EC51 
IIf~ i2IDIQ.! 
QSPLT/D 
I!f~ .E2!!.a!I.Q! 

l l l 

0.8...., 

I I I I 
I I 

I 
I 

I 

I 
I 

I 

I I I 
I I 

l 

-

I I 

-
I I 

0&..... ____ ...,. ______ .._,, ____ ......... L..-.,.._ ___ .,.. . .,.1 _____ ...,.._~~· 

10 20 30 lftl SO 
Channel• 
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Continuing example . 8, · create a . ca!lter symbol plot of 

channels 1 through 51 of dataset 2, an err:> r plot of dataset 3, 

and a line plot of dataset 4. 

PL0T/SYM0/YER3 F1 S2SC 1EC51, /N0SYM./N0ERR F1 S4 
TYPE EQUATIQN 
QSPLT/D 
IXf~ m.Y..UIQl! 

C 
0 -II • 
e • C 

0.8 

0 c_;O.ll 
I- .. 

0--""'"'"""".~~-::--~---~-------..L---,.-----L.----__JU 
10 20 . 30 ll0 so 

Channels 
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Continuing example 8, create the previous plot 

starting energy 3a5 and ending ~nergy 576. 

/BTI IEINERGY EIV$ 
Ill E!!AT!Ql! 
PLOf/SYM0/YER3 F1S2SE385EE576,/NOSYM/NOERR F1SU 
l'.If~ ~UATIQ! 
QSPLT/D 
IIll ~QY.AIIQl! 

0.8 

C 
0 

0) 
0) 

E co 
C 
0 LO. LI 

I-

using 

□ -----:-=:-....,.;.,...---~"=:-::--------...-..::!L.;....------~-----.J. 
ijQO qso soo sso 

Energy aV 
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Continuing example 8, create the ?Cevious plot 

starting energy 576 !na en~ing energy 385. 

PLOX/SYM0/YER3 F1S2SE576EE385,/NOSYM/NOERR F1SU 
!Ifl moATl,ON ·· 
QSPLT/D 
1:If! m!!!!I.Q! 

C 
0 

0 
0 

0.8 

e 
fl.I 
C 
0 
c... 0. ij 

~-

m 

using 

□ ----,-~-------..1.-...,...... _____ _,L ______ __J..__---J 

550 500 YSO YOO 
Energy aV 
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Example 9 

Using a commana file, create the reajable file DATA3.LST 

containing the channel ~ontents from file DATA3 between two 

channel numbers which are to be input from the user's terminal 

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

'DATASET NUMBER="SN' 
'STARTING CHANNEL="SC' 
'ENDING CHANNEL= 11 EC' 

PROGRAM 
DIMENSION V ( 10) 
DO 2 I=#SC#,tEC#,10 
DO 1 J= 1, 10 

1 V(J)=F1S#SN#SC#SC#EC#EC# 
2 LIST I,(V(J),J=1,10) 

STOP 
END 

• R OPRODF 

rILE]AMt 1=DATA3 
RUN 1000 1 DATASET 2!!~~Q.Q ~!!!.Urnt~lJ2!Ia.~t! ~2_!!g_ Q 
FILENAME 2= 
TYPE EQUATION 
alLIST 
DATASET NUMBER=1 
§1aRIIli~ £li!lili~Ic32 
ENDING CHANNEL=75 
f!l!;§l!!.t1~ QE EIJ& !Q §.IQ.RE 1lfil:IlHi ll!=.DATA3. LST 
TYPE PAGE HEADER JENO WITH L<ci~l. 
FILE DATA3 CHANNELS 32-75 
I 
NUMBER LINES PER PAGE=50 
i:rii-Foir1AT;r6:l"0Fro:-2 ---- ------TYPE EQUATION 
STOP 
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Example 10 

Using a command file, create an ODF dataset from the 

readable file DATA3.LST created in the previous example. The 

command file MAKE contains: 

'DATASET NUMBER="SN' 
1 STARTING CHANNEL=" SC f 
'ENDING CHANNEL="EC' 

PROGRAM 
DIMENSION V (10) 
DO 2 I=#SC#,#EC#,10 
I1 A KE (V ( J) , J= 1 , 1 0) 
DO 1 J= 1, 10 

1 F1S#SN~SC#SC#EC#EC#=V(~ 
2 CONTINUE 

STOP 
END 

.R OPRODF 

FILENAME 1=DATA3 
R~l 1QQQ 1 ~!!!~~! 541iQQ ~~AN!~1al~!I!~!! ~~Q~ ~ 
FILENAME 2= 
TYPE E.QUATI,ON 
@MAKE 
DATASET NUMBER= 1 
~!AR!ING~fiAN!i1!32 
ENDING CHANNEL=75 
[It~!A~l QI !!1~ !Q E~A~ ~la!I!~ ERQ~=DATA3.LST 
!UMBER OF PAGE HEADER LINE IQ ~Kl~=1 
![H~ER LINE~ g~] fAQ~=50 
till IQlliI::I6, 10F10 .• 2 
II.f~ ~!!UI.Q! 
STOP 
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Example 11 

Create the readable file DATA7.LST containing the channel 

contents of the file DATA7 • 

.. R OPRODF 

FILENAME 1=DATA7 
RUN 1000 9 DATASET 54340 CfiANNELSLDATASET ~i1~ J 
liil!!AM] 1= 
l:If~ EQUATIQl! 
LIST F1S1SC35EC75,P1S2,F1S3 
TYPE THE PAGE HEADER 1END WITH l~B~L 
ENERGY SIGMA ERROR 
I 
NUMBER LJ!ES PER PAGE=50 
LINE FORMAT=I6,2F6.2 
TYPE EQUATION 
STOP 
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Example 12 

Us.ing a command file, type the charrn~l sum between t110 

energies that ar.e, to be input from the user's terminal. The 

command file SUM contiins: 

'STARTING ENEFG Y= "SE' 
'ENDING ENERGY="EE' 
'DATASET NUMBER="SN' 

PROGRAM 
SE=F1 SE#S E# CSE 
EE=F1 SE#SEiCEE 
COUNT=F1S#SNtSE#SE# 
SUM=((#SE#-EE)/(SE-EE))*COUNT-COUNT 

1 COUNT=F1S#SN#SE~SE# 
SUM=SU[1+COUNT 
EE=F 1 SE# SE#CEE 
IF(EE.GT.#EE#)GO TO 1 
SE=F1SE#EE#CSE 
SUM=SUM- ( (#EE#-EE) /(SE-EE)) *COUNT 
END 

1 SUM='SUI1 

.R OPFODF 

FILENAME 1=DATA5.DAT 
RUN 100Q 10 D~TASETS 2~1!Q £HAfil!~1~LMI!~g! 
FILENAME 2= 
I!f~ iQUA TI.ON 
@SUM 
~TARTING ENERGY=100000 
ENDING ENERGY=150000 
DATASET NUMBER= 2 
SUM= 0.15U3766E+9 
TYPE ]QUATION 
STOP 
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Example 13 

Using a com■ and file, type the integral sum betwee~ two 

energies that are t:, be input from the user's terminal. The 

command file INTGRL contains~ 

'STARTING ENERGY="SE' 
'ENDING ENERGY="EE' 
'DATASET NUMBER="SN' 

PROGRAM 
SE=F 1 SE# SE#CSE 
EE=F1 SE#S E# CEE 
SUM=((SE-#SE#)/(SE~EE))* 

XF1S#SN#SE#SE#*(SE-EE)*-1 
1 SE=F1SE#SE#CSE 

EE=F1 SE#SE#CEE 
SU M=SUK+F 1S #SN#S E#SEt * (SE-EE) 
IF (EE. GT. #EE#) GO 'l'O 1 
SUM=SUM-(((#EE#-EE)/(SF,-EE))* 

XF1S#SNtSE#EE#*(SE-EEt) 
STOP 
END 

1 SUM='SUM 

• R OPROD'F 

FILENAME 1=DATA~DAT 
iui-100010 DATAsETs 2!l!Q ~H!!l~~~L~a!aa~I 
FILENAKE 2= .... 
I,YPE EQUATI.Q!! 
@INTGRL 
STARTING ENERGY=100000 
ENDING ENERGY=150000 
DATASET-NUMBER=2 
§Yi~--2.1s4376~~2 
l'.Ifi iQ.!!ATifil! 
STOP 
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Example 14 

Using e command f~le everage dataset 2 Jf file DATAX by .02 

ev storing the result in iataset 7 begin11i11J at channel 10. The 

command file ENGAVR contains: 

'STARTING ENERGY="SE' 
'ENDING ENERGY="EE' 
1 ENERGY SPAN="EI' 
'SECTION NUMBER="SN' 
'OUTPUT SECTION="OS' 
'STARTING CHAN="SC' 
C 

PROGRAM 
CSE=F1SE SE CSE 
CEE=F 1 SE SE CEE 
CC=F1S SN SE SE 
CE= SE 
HEI= EI /2 

1 SUM=((CSE-:E) / (CSE-CEE)t• (CC* (CSE-CEE))*-1 
CE=CE- EI 
IF(CE.LT. EE )SrOP 

2 CSE=F1SE SE CSE 
, CEE=F1SE SE CEE 
CC=F1S SN SE SE 
SUM=SU!IIJ+CC* (CSE-CEE) 
IF~EE.GT.:E)GO TO 2 
SUM=SUM-{((CE-CEE) / (CSE-CEE)) * CC*(CSE-CEE)) 
F2S1SC SC =CE+HEI 
F2S OS SC SC =SUM 
CCN=CCN+1 
GO TO 1 
END 

• R OPRODF 

!:.ll&!M] 1::DATAX 
RUN 1000 9 DATASET 2~l~Q CHANNELS[DATASET ~~~~ 1 
ULE!A~] 2.:: 
l:IPE ]QU ATI.Q!! 
1i>ENGAVR 
STARTING ENERGY=.5 
ENDING ENERGY=.9 
ENERGY sPii;:-:-02 
SECTION NUMBER=2 
OUTPUT SECTION=7 
STARTING CHAN=10 
I!f~ t.Q]ATIQ! 
STOP 
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Example 15 

Set the TZERO ani flight pat~ distance )f dataset 2 in the 

file DATA7 to -2.695 microseconas and 155.442 meters • 

• R OPRODF 

FILENAME 1=DATA7 
RUN 1000 9 DATASET ~~1~Q ~[A!!!1~L~ATA[!I ~QQ~ 1 
&:!t~!A!1~ l:: 
'.!'.If~ !QJI!.IIQ! 
F152TZER0=-2.695 
TYPE EQUATION 
F1 S2FPD= 155 .• 44 2 
I!f~ !QUATIQli 
F152TZERO 

::.!L:.26 95 00 0 E+~1 
TYPE E.QU ATION 
F1S2FPD 

Q~j,2,24 42 OE+ 01 
TYPE EQUATION 
STOP 
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Example 16 

Type out the dataset table in the file DA~A7 • 

• R OPRODF 

FILENAME =DATA7 
RUN 1000 9 DATASET 2~1~Q ~[ANNELSL~ATA§.~I I1QQ~ 1 
FILENAME 2= 
TYPE EQUATION 
F1TABLE 

§IAR!D:Hl 
I!~~ 

Q,=.QQQQ 
JQ.=.QQ00 

1JQ.oooo 
~QQ,=.QQQQ 
JQQ.=.QQ.QQ 
2QQ.::_QQQQ 
12.§.=..QQQQ 

1076.0000 
11Q.§.=.QQQQ 
1196.0.QOO 
1i1.§.=.Q.QOO 
1l1.§.::.QQ00 
15 76,. 0000 
1832 .. 0000 
~1.21:.QQ00 



90 

Example 17 

Insert some comments into the file OATA7 • 

.• R OPRODF 

FILENAME 1=DATA7 
BUN 1000 1 DATASET 541~Q1 ~tl!!!Ilt§lQ!!!~EI~QQE ~ 
FILENAME 2= 
iXE~-i2Iia!I2! 
F1COMMENTS= 
FILE CREATED FROM DATA6 7-22-76 

IIf! El!A!I.Q! 
F1COMMENTS 
fl~~ £R!AT!~ tRQ~ 2!!![ 1=ll=1~ 
TYPE EQUATION 
STOP 
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19. rHE ORELA DATA FORMATTED FILE 

The ORELA Data Formatted, ODF, file provides a stora~e 

format for up to 63 common datasets, either half-word integers, 

full-word integers, or floating point, pro1iaes the user with the 

ability to store information about the data sets with the 

datasets such as comments, program variables, and data acquistion 

constants; provides the fastest simultaneous access to multiple 

datasets; provides the ability to easily change part of a 

dataset; and provides a standard storage format for use by all 

data a~quisition, display and analysis programs. An ODF file may 

consist only of the datasets. ODF information (scalers, 

comments, parameters, etc.~ need not exist. 

Programs and subroutines written to use the ODF file 

structure are stored in the area OREL:(101,1010]. The 

subroutines are stored in the library file )REL:ORELIB(101,1010] 

in this area. Each program and subroutine in this area has a 

documentation file of the same name vi th the extension "ORL". 

The source files for these programs and subroutines are in the 

area OROS:(101,1010] • 



92 

HEADER BLOCK 

(WORD) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19-26 

27-126 

(SYMBQL) (BITS) 

••• (0-11). MODE(12-14) • SOURCE(15-17) • ID(18-35) 

NCBLKS (0-17) • NCWRDS (18-35) 

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

NCSTRT (0-17) • NCNTRS (18-3 5) 

NXSTR'l' (0-17) • NXWRDS (18-35) 

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

NDTYPE(O), NDV:a.RS(1-6). ND~LKS(7-1~). NDWRDS(15-35) 

NDBEND (0-17) • ND W END ( 1 8 - 3 5) 

ZAN(0-15) 

AWR (0-35) 

MAT (0-35) 

MF {0-3 5) 

MT (0-3 5) 

VARSWl' {0-35) 

DTCSWl' (0-35) 

INSTRl' (0-35) 

OREL NK (0-35) 

Not used. 

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 Not used. 

2 MODE ~o; rhe iata section cJntains 18-bit integer 

values stored two per wori. 

SOURCE 

ID 

3 NCBLKS 

NCWRDS 

4 N SBLKS 

N SWRDS 

5 NCSTRT 

NCNTRS 

6 NXSTRT 

NXWRDS 

=1; The iata section cJntains 36-bit integer 

values. 

=3; The aata section cJntains floating point 

values. 

=O; The file was created with SEL data. 

=1; The file was created with CSISRS data. 

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

The numerical ID given to the file by the user. 

The starting block number Jf the comment section. 

The number ·of words written in the comment 

section. 

The starting block number Jf the scaler section. 

The number of words written in the scaler 

section. 

The starting word number Jf the data acquisition 

scaler ana counter sectiom i1 the scaler section. 

The number of words written in the data 

acquisition scaler and counter section. 

The starting word number Jf the data acquisition 

variable section in the scaler section. 

The number of words written 

acquisition variable sectiJm. 

in the data 



7 NPBLKS 

NP~RDS 

8 NDTYPE 

NDVARS 

NDBLKS 

NDWRDS 

9 NDREND 

NDWEND 

10 ZAN 

11 AWR 

94 

rhe starting block number of the 

section. 

parameter 

The number of words writte~ in the parameter 

section. 

=O; The storage of the data in the data section 

is iescribed by the table in the parameter 

section. 

=1; The storage of the data iB the data section 

is depenaent on the data st,red in dataset 1. If 

dataset 1 contains eBergy, dataset 2 

transmission, dataset 3 transmission error, 

aataset 4 cross section, iataset 5 cross section 

error, et:., then the conte1t of each channel in 

dataset 2 through x corresp,nds to the energy 

from that :hannel in dataset 1. 

The number of datasets in the iata section. 

The starting block number ,f the data section. 

The number of words in each iataset. 

The last block number written between block 

NPBLKS and NDBLKS. 

The ending word number of tae last word written 

in block NDBEND. 

The ENDF/B designation (charge,mass). 

The ENDF/B ratio of the nuclear mass of the 

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 assig~ed 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. 

=O; Dataset 1 decreases in value. 

=1; Dataset 1 increases in value. 

=O; The data has not been ie~a-time corrected. 

=1; The data has been deai-time corrected. 

The st~rting word number ~f each dataset in the 

~ata section (mode O only). 

Not used. 

The energy index table. Ea=m word contains the 

largest energy for each n bl~=ks in the data set. 

N is equal 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 betweem 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 ~SCI! characters stored five 

per word. 

19.3 Scaler block 

The starting blo~k number of the scaler section (NSBLKS) can 

be found in block 1, wori u, bits 0-17. The number of words in 

the scaler section (NSWRos, can be found in block 1, word u, bits 

18-35. The sc~ler section is made up Jf ODF file variables: 

data acquisition counters, scalers, and vari~bles. 

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 acguistion 

counters (NCSTRT). File variables are used by the user's 

programs to store program variables for future use. The program 

ORELNK allocates 16 variables when convertiGg from an SEL file to 

an ODF file. 



97 

Data acquisition counters and scalers 

The startinq word number of the dat~ acquisition counters 

and scalers (NCSTRT) in the scaler section can be found in block 

1, word 5, bits 0-17. The number of data acguisition counters 

and scalers (NCNTRS) in the scaler section can be found in block 

1, word 5, bits 18-35. The data acguisition counters and scalers 

are readings from the data acquisition scalers and the software 

counters from the data acgijisition computers. The counters and 

scalers are stored right-adjusted (bits 4-351, two per word. 

Data acquisition variabl~s 

The startin~ word number of the data aCJijisition variables 

(NXSTRT) can be founi in block 1, word 6, bits 0-17. The number 

of data acquisition variables (NXWRDS) in the scaler section can 

be found in block 1, word 6, bits 18-35. rhe data acquisition 

variables are those used by the data acqui3ition program. The 

variables are stored right-adjusted (bits 4-35) two per word. 
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19.~ Parameter sectiJm 

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 secti~n (NPWRDS) can be found in block 1, word 

7, bits 18-35. The parameter section contains the dataset 

TZEROs, flight paths, and data acJuisition parameters. 

TZERO values 

The starting word number of the TZERO values in the 

parameter section is 2. The number Jf TZEROs values in the 

parameter section is equal to the number ~f 5atasets in the data 

section. The '!'ZERO value is the starting tine in microseconds of 

the first channel in each 5ataset. The first rzERO goes with the 

first dataset, the second. TZERO goes vitlt the second dataset, 

etc. 

Flight path values 

The starting word number of the flight path values in the 

parameter secti~n is equal to one-half Jf the content of the 

first word of the parameter section minus 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 ~as used 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 se=tion 

The starting word number of the data acquisition parameter 

section in the parameter section is the content of the first word 

of the parameter section. The last 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 secti~n contains the parameters used to create the 

dataset during data acquisition which are: 



WORD 

1 

2 

3 

4 

5 

6 

CONTENT 

CLOCK TI: TIME 

NUMBER ENTRIES 

NUMBER ENTRIES 

NUMBER ENTRIES 

NUMBER ENTRIES 

NUMBER ENTRIES 

100 

IN TWO PARAMETER 

IN ONE PARAMETER 

IN rwo PARA.METER 

IN ONE PA.RAMETF.R 

IN ONE PARAMETER 

7 STARTING TI ME r HIS CRUNCH 

8 STARTING CHANNEL THIS CRUNCH 

9 CRUNCH FACTOR 

10 STARTING TIME rHIS CRUNCH 

11 STARTING CHANNEL THIS CRUNCH 

12 CRUNCH FACTOR 

13 ETC. 

TOP TABLE 

PH TABLE 

TOP TABLE 

TOP TABLE 

PH TABLE 

A ENDING TIME PLOS ONE PREVIOUS CRUNCH 

B ENDING C~ANNEL PLUS ONE PREVIOUS CRU~CH 

C ZERO 

D TOTAL NUMBEF CHANNELS USED BY THIS rABLE 

E NUMBER OF FOLLOWING TAG BIT SECTION NUMBERS 

F STORAGE SECTION NUMBER FOR TAG Bir VALUE 0 

G STORAGE SECTION NUMBER FOR TAG Brr VA.LOE 1 

H ETC. 
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Word 1 contains the clock tic time in nanoseconds. 

Originally the left half (bits 0-17) of the clock tic time 

contained the integer portion 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 n~mber. To obtain the time from either format use 

the coding: 

ITIME=IPARAM(IPARAM(1)) 

IF~TIME.Gr."777777777)GO TO XX 

TIME=ITIME/"1000000+((ITIME.AND."777777t/1ed0000.) 

where TIME and IrIMF have been equivalenced. 

Words 2 through 6 contain the number of channel group 

entries in each table. In general the tables are time of flight 

(TOF), and pulse height -(PH). However, the tables may be used 

for any type of data. Only two of the two parameter tables may 

be used ~OF vs PH /or/ PH vs TOF) making a maximum of three 

types of datasets 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 thromgh H. If the number of table entries is 

negative, then the positive value of that entry is the total 

number of words used by the table(s). If word H of the last 

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

negative number of 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 wori 8 and whose crunch 

factor is in wori 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. rhe time width of each 

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

time. Words 7 through 9 are repeated for ea:h table entry. 

Words F through words F plus the conte~t Jf word E contain 

the tag bit section numbers. If the conte~t Jf Fis zero, words 

F through H do not exist. The tag bit secti,n numbers are valid 

only with mode zero iata. When the file is changed from mode O 

to mode 3, the d~tasets described by each table will be put in a 

separate file ~nd e~ch tag bit section f,r that table will be a 

dataset in the d~ta section. The first section number (F) is the 

section where the i~ta was stored for a tag value of zero, the 

second section number (G) is the section where the data was 

stored for a t~g v~lue of 1, etc. Each tag section corresponds 

to the dataset t~ble. Section number O starts at the channel 

number in word 7, section number 1 follows section O, etc. 

19.5 Data section 

The datasets stored in the data section are blocked into 126 

word blocks. Each blJck consists of 1 control word and 125 data 

words. ~ block Jf wJrds from each dataset is stored in the data 

section one after the other in a round-robin style. If there are 
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two datasets in the data section, then every other block in the 

data section g::,es to make up a dataset. If there are three 

datasets in the data section, then every third block goes to make 

up a dataset. 

dataset. 

Mode 0 ODF files are treatei as having only one 

20. READING THE ~DF HEADER BLlCK 

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(1l ) 
EQUIVALENCE ( BOF ( 10) , ZAN) 
EQUIVALENCE ( BUF ( 11) , AWR) 
EQUIVALENCE( BUF(12), MA~ 
EQUIVALENCE ( BCJF ( 13), MF) 
EQUIVALENCE ( BUF ( 15) , VA RSWT) 
EQUIVALENCE ( BUF (16l, DTCSWT) 
EQUIVALENCE ( BCJF ( 17) , INSTRT) 
EQUIVALENCE( BUF(18), ORELNK) 
EQUIVALENCE( BUF(27) ,EBUF(1) ) 
DATA IU/20/ 
FILE= 1 DATA.DAT 1 

OPEN(UNIT=IU,FILE=FILE,ACCESS= 1 RANDO~•,RECORD=126) 
READ(IU 1)BUF 
MODE=(IBUF(2) .AND."70000000) /"100000DO 
ISRC= (IBUF(2) .AND. "7000000) / 11 1000000 
ID=IBUJl' ( 2). AND. "777777 
NCBLKS=IBUP' (3) / 11 1000000 
NCWRDS=IBUF(3).AND."777777 
NSBLKS=IBUP' (4) / 11 1000000 
NSWRDS=IBUF(U).AND. 11 777777 
NCSTRT=IBUF (5) / 11 1000000 
NCNTRS=IBUF (5). AND .• 11 777777 
NXSTRT=IBUP' (6) /" 1000000 
NXWRDS=IBUF(G).AND. 11 777777 
NPBLKS=IB UF (7) / 11 1000000 
NPWRDS=IBUF(7).AND."777777 
NDTYPE=IBUF (8) 
NDVARS= (IBCJF (8) • A ND." 37UOO 0000 00 0) /'' U 000000000 
NDBLKS=(IBUF(8) .AND. 11 370000000)/"10000000 
NDWRDS=IBUF (8) .AND. 11 777777 
NDBEND=IBUF(9)/"1000000 
NDWEND=IBUP'(9).AND."777777 



J 

21. READING THE ODF DATA SE:TION 

The following code reads channels IS: through IEC from tme 

moie O file open on channel IO into the array WBUF. 

1 

2 
3 

IBLK=NDBLKS+ (ISC-1+INSTRT*2) /250 
READ(IU#IBLK)ITBUF 
ISIDE=ISC-1-((ISC-1+INSTRT*2)/250)*250 
IPNT=ISIDE/2+ 1 
IF(ISIDE.EQ.O)ISIDE=-1 
IF(ISIDE.GT.O)IPNT=IPNT+1 
DO 3 I=1,IEC-IS:+1 
ISIDE=-ISIDE 
IF(ISIDE.LT.O)GO TO 2 
IPNT=IPNT+1 
IF(IPNT.LE.126)30 TO 1 
IPNT=2 
IBLK=IBLK+1 
READ(IU#IBLK)IrBUF 
WBUF(Il=PL~AT(ITBUF(IPNT)/"1000000).AND."777777) 
GO TO 3 
WBUF(I}=FL~AT(IrBOF(IPNT).AND."777777) 
CONTINUE 

The following coie reads from sectiJ1 ISN channels ISC 

through channel IE: from the moie 3 file J~ened 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=I.PNT+1 
IF(IPNT.LE.126)30 TO 1 
IPNT=2 
IBLK=IBLK+NDVARS 
READ(IO IBLK)TBUF 

1 WBUF(I)=TBUF{IPNT) 

.. 
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