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ABSTRACT

A set of IBM 1800 programs for data handling and reduction at the Van de
Graaff and the clectron linear accelerator of the Central Burcau for Nuclear
Mecasurements is described. Most of the data to be processed are neutron cross
section data collected in time-of-flight multi-channel analysers. These data are
either buffered on magnetic tape (off-line operation) or directly transferred to
the computer and stored on disk (on-line operation).

The program package described contains programs for checking the analyser
data on magnetic tape, conversion of analyser spectra (tape to card, printer,
and plotter; card to tape and disk; disk to card, printer and plotter), and
summing of analyser spectra, cspecially for data reduction of transmission
measurements. . .

Almost all programs arc written in ASSEMBLER language for the Time-
Sharing Exccutive System (TSX).
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IBM 1800 PROGRAMS FOR DATA PROCESSING AT THE ACCELERATORS OF THE
CENTRAL BURZAU FOR NUCLEAR -MEASUREMENTS*)

1. Introduction

This report describes programs for data handling and reduction at
the Van de Graaff and the electron linear accelerator of the Central
Bureau for Nuclear Measurements (CBNM). The data processing
system is based on an IBM 1800 computer (32 K, 2 ,usec c cle time)
with the following peripheral units: 3 disk drives, 4'magnetic tape
units (one for 7 tracks, three for 9 tracks), printer (144 characters/
line), card read-punch, and a Calcomp plotter. ' '

Most of the data to be processed are collected in neutron time-of-flight
experiments at data acquisition stations equipped with multi-channel
analvsers (1). These multi-channel anal rsers are connected to the
IBM 1800 computer by interface units (2, 3), initiating interrupts
according to various experimental conditions and directing the data
transfers from the data acquisition stations to the computer (on-line
operation). Correctly transferred data are stored on disk. In case of

a computer defect or lack of disk storage the multi-channel analysers
can be switched to a magnetic tape unit (7 tracks) as a back-up device
for data storage (off-line operation).

This report describes in detail the program for analysing the magne-
tic tapes of the back-up unit and all programs used for data handling
and reduction regardless if the data acquisition is done on-line or off-
line. For the interrupt programs for on-line data acquisition and re-
duction the reader is referred to (4).

In off-line operation data collected in the multi-channel analysers are
read out on a seven-track tape in BCD format with a density of 200 cha-
racters/inch. These tapes are checked by the IBM 1800 computer for
tape errors and a list of identification numbers of the data together
with error messages is printed (program TMAPG, cf. 4.01). In many
cases the data are transformed to binary format and a new tape (9
tracks) is written to be used for further data reduction." -

To facilitate the programming a general format of an analyser spectrum
in the computer memory - referred to as "memory format' - has been
defined. Section 2 describes the data formats on 7 and 9-track tape,

on disk, in core memory, and in binary cards which are used for per-
manent data storage. :

In section 3 all the subroutines are described which are not included
in the IBM 1800 library or not yet published in the reports about the
IBM 1800 utility programs (5) or about the Calcomp program package
(6): mainly subroutines for various data conversions and for the trans-
fer of a spectrum from memory to tape, to disk, to cards, and vice
versa. All analyser data are stored as integer binary values in double
precision format. In order to have access with FORTRAN programs
to the data stored on disk or tape two subroutines FLDSK and FLTPE
have been written, These subroutines search the spectra on disk or
tape and transform them to FORTRAN arrays of floating point values

%) Manuscript received on 10 September 1969.



in standard precision. The inverse program to FLTPE is FLMET
which is used for the transformation of a spectrum in FORTRAN
format to memory format and the storage on magnetic tape.

Section 4 describes the main programs. Most of them are con-
version programs for multi-channel analyser spectra:

Tape to ca'rd ) ..... program SEART
printer

Tape to Calcomp ..... program ANALT

Card to tape  ..... program CATAP

Card to disk  ..... program CADSK

Disk to  card program SEARD
printer

Disk to Calcomp ..... program ANALD

Programs SEART and SEARD can also be used for summing up
single spectra,.

Furthermore, analyser spectra can be processed which have been
punched into cards (binary and BCD format) by an IBM 1401 com-
puter (precourser of the present computer). Programs OCTAP
and OCTA]1 perform the transformation of the 1401 data formats,
to the present tape format.

Program SUMOEF is used for specific summing procedures ne-
cessary for the data reduction of transmission measurements
(cf. 4.10).

Program TBPRT prints a list of the identification numbers of
all spectra stored on disk.

All programs are written in ASSEMBLER language except
ANALT, ANALD, and TBPRT which are FORTRAN programs.
The IBM 1800 computer is operated by the Time Sharing Exe-
cutive System (TSX).



2. Data Formats

2.01 7-Track Tape Format (Original Analyser Tapes)

The analyser memory of 4096 channels (analyser words) is read out

in 16 separately addressed blocks of 256 channels each. Each analy-
ser word consists of 6 decimal digits. The data are stored on magne-
tic tape (7 tracks, 200 characters/inch, even parity) in the following
format: Each block forms a record including a 2-digit block number
(from 1 to 16) and a 4-digit identification number. The 4-digit identi-
fication number consists (left to right) of a 1-digit 15t experiment num-
ber, a 1-digit 2nd experiment number and a 2-digit serial number. The
length of the record is therefore 1542 (=6.256+6) characters.

2. 02 Format of Spectra in Core Storage ("Memory Format')

Spectra are stored in memory in groups of 4096 channels in the follo-

wing ascending order:

Words 1-16: 16 identification words (see below)

Words 17-64: 48 words for 24 scalers (double precision integers)
Words 65-8256: 8192 words for 4096 channels (double precision integers).

The spectrum has to start at an even memory address and the two words
preceding this address are reserved for the I/O operations (word count,
sector address). Spectra with less than 4096 channels (number of blocks
< 16) are stored as a complete spectrum of 4 K where the blocks not
used contain zeroes,

Identification words

Each spectrum on tape, disk, or in memory is preceded by the follo-
wing 16 identification words:
1. word: Group number of experiment (= PISW bit number in the on-line
case,
= 15t experiment number in the
off-line case)
experiment No, (lst word equals 24 word in the off-line
case)

2. word: 1St

3. word: 2nd experiment No. of spectrum

4, word: Serial No. of spectrum

5. word: Group No, of 4096 channels
0: spectrum < 4 K (not possible on tape)
1: 15t group of 4096 channels
2: 2nd group of 4096 channels etc.

6. word: Number of blocks in the spectrum
. word: Number of first block in the spectrum
8. word: Only used for disk storage (cf. 2, 04)
Occupation indicator:
1: spectrum occupies 13 sectors
0: spectrum occupies 26 sectors
9. word: Only used for disk storage (cf. 2,04)
Overflow indicator:
1: spectrum with overflow channels
0: spectrum without overflow channels
10. word: Number of scaler words of 32 bits

~J



11. word: Automatic type (cf. program SUMOF in 4, 10)

0: 4 K standard spectrum (binary format, 1 channel =
2 words)
1: 4 K partial spectrum of transmission measurement
(binary format, 1 channel = 2 words)
2: 8 K partial spectrum of transmission measurement
(binary format, 1 channel = 1 word)
3: 12 K partial spectrum of transmission measurement
(BCD format)
4: 20 K partial spectrum of transmission measurement
(BCD format)
5: 24 K partial spectrum of transmission measurement

(BCD format)

12. word: Number of groups of 4096 channels in the spectrum (0 for
spectra < 4 K)

13. word: Sample changer sequence indicator (cf. 4. 10 program SUMOF)

14. word: )
15. word: ) Not used for off-line operation
16. word:

2.03 Format of Spectra on 9-Track Magnetic Tape

All spectra are stored in groups of 4096 channels (cf. 2.02), each group
in 17 records: 1 identification record + 16 data records, The identifica-
tion record has a length of 64 computer words (16 words identification +
48 words for scaler data), the data records have a length of 512 computer
words each, | |

2. 04 Format of Spectra on Disk

Three data files of variable length for the storage of spectra of 16 blocks,
spectra smaller than 16 blocks, and for overflow data, and three identi-
fication tables corresponding to the three data files (each 1 sector %n
length) are provided. Channels with counts greater than 65535 (=21 - 1)
are so-called overflow channels,

Data File for Spectra of 16 Blocks

Name: SPZNE
Length: About 1430 sectors (= 110 spectra) . »
This file is composed of 13-sector places which are used in the following
way: :
1 place of 13 sectors: 1 spectrum of 16 blocks with less than 1921 overflow
channels
16 words for identification
48 words for scaler data
4096 words for 4096 channels of analyser data

4160 words = 13 sectors
2 consecutive places of 13 sectors each: 1 spectrum of 16 blocks with
more than 1920 overflow channels (1 channel =
2 words on disk).
16 words for identification
48 words for scaler data
8192 words for 4096 channels of analyser data

8256 words = 25 sectors + 256 words



Data File for Spectra Smaller than 16 Blocks

Name: SPZN1

Length: About 40 sectors .
The blocks of spectra < 16 blocks are stored in consecutive sectors in
the following way:

1 channel = 1 word, if no overflow channels in the spectrum

1 chanriel = 2 words, if overflow channels in the spectrum,

Each spectrum starts with a new sector. '

Data File for Overflow Data

Name: OVZNE

Length: About 100 sectors

Overflow data are stored sectorwise., Each sector contains 160 overflow
channels (ascending channel numbers). For each overflow channel two
words are used, the first one for the channel number, and the second one
for the overflow count (bits 0-15 of a double word), The overflow sectors
belonging to one spectrum may be at different positions in the file. In

this case the sectors are stored in the order of ascending channel numbers.

Identification Table for Spectra of 16 Blocks

Name: SPTBL
Length: 1 sector
The places of 13 sectors for the storage of 16-block spectra are consi-
dered as being numbered from 1 to 110, There is an identification number
of 2 words (= 32 bits) for each place of 13 sectors. These identification
numbers are stored in the identification table in an one-to-one correspon-
"dance with the 13-sector places,
2-word identification number:
Bits 0 - 3: Group number of experiment
4 - 7:18t experiment number
8 - 11:2nd experiment number
12 - 19: Serial number of spectrum
20 - 23: Group number of 4096 channels
24 - 27: Occupation indicator
1: Spectrum occupies 13 sectors
0: Spectrum occupies 26 sectors consecutively. In this case
the identification numbers for the two places are identical.
28 - 31: Overflow indicator
1: Spectrum with overflow sectors
0: Spectrum without overflow sectors,

Identification Table for Spectra with Less than 16 Blocks

Name: SPTBI
Length: l sector
For spectra with less than 16 blocks about 40 sectors are reserved in the
corresponding data file. For each sector a 2-word identification number
is stored in the identification table. The 2-word identification number is
the same as that one for the spectra of 16 blocks except that bit positions
20-23, 24-27, and 28-31 have different meaning:
Bits 20 - 23: Number of 15t block in the spectrum
24 - 27: Occupation indicator
1: 1 channel = 1 word (single precision)
0: 1 channel = 2 words (double precision)
28 - 31: Number of blocks in the spectrum
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Identification Table for Overflow Data

Name: OVFTB

Length: 1 sector

For each sector of the overflow data file the identification table con-
tains a 2-word identification number specifying the spectrum to which
the sector of overflow data belongs. This 2-word identification number
is the same as that one explained in the description of the identification
table for spectra of 16 blocks.

2.05 Format of Spectra on Binary Cards

Card 1: Title card (IBM card code)
Card 2: Header card for first block

Col. 1-16: Low order 12 bits of the binary equivalent of the
identification words (col. 8, 9, 14-16 are blank).
Maximum value is 4095,

Col. 17-64: Low order 24 bits of the binary equivalent of the
scaler words (each scaler = 2 columns). Negative
values are not permitted. Maximum value is
224 _ 1 16,100,

Col. 73-74: 6-digit identification number (2-digit group number
of experiment, l-digit 1st experiment No., l-digit
2P9 experiment number, 2-digit serial number)
Each digit is binary coded by 4 bits, 3 d1g1ts are
punched in one column.

Col. 75-78: Block number in IBM card code.

Col. 79-80: Serial card number for each block (IBM card code)
beginning with 00, :

Card 3: Data Card
Col. 1- 2: Blank
2-72: 35 channels, each channel 2 columns with a range
of - 223 to 223 . 1.
73-80: See header card.

. etc.
Card 10:
" Col. 1- 2: Blank
3-24: Last 11 channels for this block
73-80: See header card
Card 11: Header card for following block, etc.

2.06 IBM 1401 Format of 4 K Spectra in Cards (BCD and Binary)
BCD Format

Each card contains the following data:
Col. 1- 2: Block number
3- 6: 4-digit identification number
8-13:
15-20:

6-digit data words (8 channels per card)

— N e

57-63
77-80: Channel numbers in steps of 8
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Binary Format

The channels are punched consecutively in binary form into cards,
each of them in 11/2 columns. Therefore, 48 channels can be pun-
ched in one card (col. 1-72).

Columns 73-76 contain the 4-digit identification number, columns

77-80 a serial card number (IBM card code).

2,07 I1BM 1401 Format of 8 K Spectra (BCD Format Only)

Each card contains the following data:
Col. 1- 2: Block number
3- 6: 4-digit identification number
8-10: First channel of second group of 4 K
11-13: First channel of first group of 4 K
15-17: Second channel of second group of 4 K
18-20: Second channel of first group of 4 K

. etc.
The maximum count may not be greater than 999,
Col. 77-80: Channel numbers in steps of 8.
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3. Subroutine Set

This section contains the description of the subroutines used in the
programs of this report. All subroutines -save the three index regis-

ters, but do not save accumulator, Q-register and status indicators.

In all cases (except for FLTPE, FLDSK, FLMET, TBBL, and EXPAN)
the calling sequences differ from the standard method of IBM 1800 FOR-
TRAN, Therefore these subroutines are only to be used by ASSEMBLER
written calling programs. The subroutines FLTPE, FLDSK, and FLMET
have been written for handling multi-channel analyser data with FORTRAN

programs,
Some of the subroutines used in this report are already published:
USER, CDTST, BLANK, MOVE/MOVE]1, CHIF (5)

FINIM/FINTR, DESNF, SYMBL, NUMBR, EIFIX (6)

The following subroutines are described:
Utility subroutines: BNDC/BNDCX
CDBIN
MFLT
MINT

Subroutines for data handling MTAPE

and reduction: TAPEM
BCDBI
SUMT
NTEST
PACK
CDBIM
MCDBI
INTEG
MPRNT/MPRNI
OCRDM
OCRDI1
SPSRC
DISKM
MDISK
FLTPE
FLDSK
FLMET
PROC
TAPE1
SUMF/SUMF1
TBBL
EXPAN
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2,01 Utility Subroutines

BNDC

Entry points with calling sequences:

CALL BNDC CALL BNDCX
DC DEST ' DC DEST
Subroutines called by BNDC: BLANK cf. (5)
Core locations used: 160 (AO hexadec.)

Description:

BNDC  The double precision integer number in the accumulator
and Q-register is converted to printer code and moved
to DEST through DEST+4. The positive sign and leading
zeroes are suppressed,

BNDCX The contents of index register 1 is added to the address
specified by DEST to form the effective address. The
execution of BNDCX is as for BNDC,
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CDBIN

Entry point with calling sequence:

CALL CDBIN

DC AREA
Subroutines called by CDBIN: MOVE cf. (5)
Core locations used: 184 (B8 hexadec. )
Description:

CDBIN Subroutine CDBIN transform the unsigned 6-digit decimal
value in AREA through AREA+5 from card code to binary
format. The result is returned as double precision value
to the accumulator and Q-register.
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MFELT

Entry point with calling sequence:

CALL MFLT
DC AREA
DC N

Subroutines called by MFLT:

Core locations used:

Description

none

78 (4E hexadec.)

MFLT The subroutine substitutes the N double precisioﬁ integer
values in the field starting at AREA by their corresponding
floating point values (standard precision).



- 16 -

MINT

Entry point with calling sequence:

CALL MINT

DC AREA

DC N
Subroutines called by MINT: EIFIX cf. (6)
Core locations used: 46 (2E hexadec. )

Description:

MINT The subroutine substitutes the N floating point values
(standard precision) in the field starting at AREA by
their corresponding double precision integer values,
The floating point values are rounded before conver-
sion,

Bit 12 of word 55 in the level work area is set to 1
if the integer exceeds the maximum (231-1) or the
minimum (—231) value, cf. subroutine EIFIX descri-
bed in (6).
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2,02 Subroutines for Data Handling and Reduction

MTAPE

Entry point with calling sequence:

CALL MTAPE

DC SPADR

DC n’ (tape number)

DC ERRSW
Subroutines called by MTAPE: MAGT IBM 1800 library
Core locations used: 84 (54 hexadec. )

Description:

MTAPE Subroutine MTAPE writes a spectrum from memory on
magnetic tape (for the formats cf. 2, 02 and 2, 03) with
unit number n. ERRSW is set to a non-zero value if the
tape is not ready. SPADR is the start address of the
spectrum. Memory location SPADR-1 is used by the
execution of MTAPE. The spectrum is not destroyed
by MTAPE,
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TAPEM

Entry point with calling sequence:

CALL TAPEM

DC SPADR
DC 1D
DC n (tape number)
DC ERRSW
Subroutines called by TAPEM: MAGT )
PRNTN ) IBM 1800 library
PAUSE
USER  cf. (5)
Core locations used: 158 (9E hexadec. )

Description:

TAPEM Subroutine TAPEM searches the spectrum with the identifi-
cation numbers at ID through ID+4 (first 5 words of the 16
identification words, cf. 2.02) on the magnetic tape with
unit number n. The spectrum is searched on tape by starting
the read operation at the present position of the tape until
an end-of-file mark is detected. Then the tape is rewound
and read a second time, When the spectrum has been found
ERRSW is set to zero, otherwise ERRSW is set unequal zero.
The message "INPUT TAPE ERROR" is printed if the for-
mat does not correspond to the 9-track tape format described
in 2,03,
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- Entry point with calling sequence:

CALL BCDBI
DC ARFEAI
DC AREA2
DC TYPE
Subroutines called by BCDBI: none
Core locations used: ' 138 (8A hexadec.)
Description:
BCDBI AREAI indicates the start address of an area of 768 words

length containing BCD digits packed two per word in bit 4-7
and 12-15. The data in AREAI are regarded as

256 6-digit decimal numbers when ITYPE = 0 or 1 and as
512 3-digit decimal numbers when ITYPE = 2,

These data are transformed to their binary equivalent of
double precision if ITYPE = 0 or 1 or of single precision
if ITYPE = 2 and stored in AREAZ2 through AREA2+511.
The input data should be tested previously by NTEST for
valid BCD digits and for changing the BCD representation
of zero as a binary zero (cf. NTEST).

Furthermore, the second parameter is incremented by 512
so that it contains the address + 1 of the end of the output
area after the execution of BCDBI,
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SUMT

Entry point with calling sequence:

CALL SUMT

DC SUM
DC AREA
DC TYPE
Subroutines called by SUMT: " none
Core locations used: 122 (7A hexadec.)

Description:

SUMT The subroutine calculates the sum over all channels of
the data stored in AREA through AREA+8191 and moves
it to SUM and SUM+1 as a double precision value,
TYPE determines the type of spectrum stored in AREA
through AREA+8191:

TYPE =0o0or 1.... 4K spectrum

.... 8K "

... 12K "

... 20K "

... 24K "

I
O WV

If an overflow occurs which is only possible for 4 K
spectra a zero value is returned as sum,
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NTEST

Entry point with calling sequence:

CALL NTEST

DC AREA
DC ERRSW
Subroutine called by NTEST: none
Core locations used: 72 (46 hexadec.)

Description:

NTEST Subroutine NTEST tests the area at AREA through
: AREA+770 for valid BCD digits. It sets ERRSW =0
if all digits are valid, otherwise ERRSW is set un-
equal zero. In this case unvalid characters are re-
placed by arbitrary valid BCD digits. Furthermore,
the BCD value of zero which is a hexadecimal A is
replaced by a binary 0.

The length of AREA is 771 computer words containing
(256+1).6 BCD digits, packed two per word in bit 4-7
and 12-15, o -
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PACK

Entry point with calling sequence:

CALL PACK

DC AREAI1

DC AREA2
Subroutines called by PACK: none
Core locations used: 60 (3C hexadec.) -
Description:

PACK The input area starting at location AREA1 with a length
of 768 computer words is supposed to contain 1536 BCD
digits packed two per word. These digits are transformed
to a new format starting at location AREA2 with a length
of 512 computer words, where three digits are stored in
one word: -

input format output format
0123456789012345 0123456789012345
0000xxxx0000xxxx 00xxxx Oxxexest Oxexxex

1.digit 2. digit 1.digit 2.digit 3. digi

.
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Entry point with calling sequence:

CALL

DC

DC
‘DC

CDBIM
SPADR
TITLE
END

Subroutines called by CDBIM:

Core locations used:

Description:

CDBIM

CARDN |
PRNTN) IBM 1800 library
PAUSE

BLLANK )

movg ) <t (5)

BNDC

522 (2A0 hexadec. )

Subroutine CDBIM reads a spectrum from binary cards,

(for format cf. 2.05) controls the sequence of cards and

the completeness of the spectrum,and stores the title card
in card code in the field TITLE through TITLE+79 and the
spectrum in the area starting at SPADR, Indicator END is
set unequal zero if instead of a spectrum the card xEND in
column 1-4 has been read. Otherwise END is set to zero.

If an error of the input deck is detected a message is
printed and the program waits. Execution is to be re-
started with the block indicated in the error message.
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MCDBI

Entry point with calling sequence:

CALL MCDBI

DC SPADR
DC Bl
DC B2
DC TITLE
Subroutines called by MCDBI: BINDC .
CARDN ) IBM 1800 library
MOVE
corsT ) < (9
Core locations used: 434 (1B2 hexadec.)

Description:

MCDBI Subroutine MCDBI punches the spectrum in SPADR from
block Bl to B2 into cards (for format cf. 2.05). TITLE
is the start address of a field of 80 characters containing
an arbitrary title of the spectrum in card code. A block
is a group of 256 channels.

For spectra smaller than 4 K an error message is printed

if the block numbers Bl and/or B2 are outside the range of
the existing blocks in this spectrum. Only the existing blocks
of the spectrum are punched.
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INTEG

Entry point with calling sequence:

CALL INTEG

DC - SPADR
- DC Bl
DC B2
DC OVFLW
Subroutines called by INTEG: PRNTN IBM 1800 library
Core locations used: 176 (BO hexadec. )

Description:

INTEG Subroutine INTEG calculates the integral spectrum between
block Bl and B2 and replaces the original spectrum by the
integrated one:

i
c. =Y ¢ where c¢. = channel count of channel j
) in the original spectrum

c¢. = channel count of channel i
in the integrated spectrum

For spectra smaller than 4 K an error message is printed

if the block numbers Bl and/or B2 are outside the range of
the existing blocks in this spectrum. Only the existing blocks
of the spectrum are integrated.
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MPRNT

Entry points with calling sequences:

CALL MPRNT CALL MPRNI1
DC SPADR DC SPADR
DC Bl DC Bl
DC B2 DC B2
DC TITLE DC TITLE
Subrouti :
ubroutines called by MPRNT: ggggg ) IBM 1800 library

BLANK)  cf. (5)
CHIF

BNDC/BNDCX
Core locations used: : 828 (33C hexadec. )

Description:

The subroutine prints a spectrum starting at address
SPADR from block Bl to block B2,

For spectra smaller than 4 K an error message is
printed if the block numbers Bl and/or B2 are outside
the range of the existing blocks in this spectrum. Only
the existing blocks of the spectrum are printed.

MPRNT The output format is 16 channels per line ‘with a field length
of 8 positions per channel.

MPRN1 The output format is 8 channels per line with a field length
of 11 positions per channel. This format is used for printing
an integral spectrum,

The channels may contain positive and negative values.
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Entry point with calling sequence:

CALL OCRDM
DC SPADR
DC TITLE
DC END
Subroutines called by OCRDM: CARDN
PRNTN ) IBM 1800 library
PAUSE
MOVE cf. (5)
CDBIN
BNDC

Core locations used: 710 (2C6 hexadec. )

Description:

OCRDM

The subroutine reads a spectrum from cards (binary or

BCD) which have been punched by an IBM 1401 computer,

the precourser of the present computer. If instead of a

spectrum the *END in column 1-4 has been read, indicator

END is set unequal zero, otherwise it is set to zero.

The subroutine requires the following input cards:

1. card col. 1-80 | Title, will be stored in TITLE through
: TITLE+79 (IBM card code)

2. card col. 1-

1-3 Blank

4-5 Number of blocks, may be greater than
16 :

6 Blank for a spectrum punched in binary

format, not blank for a spectrum punched
in BCD format,

3. Data cards in BCD or binary format (cf. 2.06). In the last
case the cards must be read with 12 edge
face down to prevent a //blank condition,

The input cards are checked for card order errors and missing

block number card. Each spectrum is supposed to start with

block number 1. For spectra greater than 4 K subroutine

OCRDM has to be called several times to read the total spectrum,

With each single call only 4096 channels are read and trans-

ferred. In this case title card and block number card must not

be repeated in the input deck,

The 4-digit identification number is completed as in program
TMAPG.
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Entry point with calling sequence:

CALL OCRD1
DC SPADI
DC SPAD2
DC TITLE
DC END
Subroutines called by OCRDI1: CARDN )
' PRNTN .
PAUSE g IBM 1800 library
DCBIN
MOVE cf. (5)
BNDC
Core locations used: 586 (24A hexadec.)

Description:

OCRDl1

Subroutine OCRDI reads data from BCD cards containing the
spectra (cf. 2.07). The spectrum defined by the 3 right-most
digits of the 6-digit input word is stored in SPADI1, the spec-
trum defined by the 3 left-most digits is SPADZ, SPADI gets
the identification words given in the BCD cards (serial number
should be < 98), SPAD2 gets the same identification words
except that the serial number is incremented by 1.

The card input is as for subroutine OCRDM, but only BCD
cards are accepted. END is set unequal zero if a card *END
has been read.
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Entry point with calling sequence: '

CALL~ SPSRC with ID BSS 16
DC 1D BUF BSS E 324
DC BUF TABNR DC 1,2 0or 3
DC TABNR o NRENT BSS 12
DC NRENT DC C-1
DC ERRSW ERRSW DC x-%
DC SWITC SWITC DC Oor 1
Subroutines called by SPSRC: DISKN IBM 1800 library
MOVEl cf. (5)
Data files used: SPTBL )
OVFTB ) cf. 2.04
SPTBI1
Core locations used: 182 (B6 hexadec.)
Description:
SPSRC Subroutine SPSRC searches identification numbers in the

disk tables SFTBL, OVFTB or SPTB1 depending on TABNR,
For TABNR =1 a search is performed in table SPTBL,

=2 " OVTBL,

=3 " SPTBI.
The identification number to be searched is found in the first
5 positions of a field of 16 words starting at ID. The fifth word
contains the group number of 4 K for a 4 K spectrum or the
number of the first block for a spectrum smaller than 4 K
(TABNR = 2). '
If no entry for this identification number is found ERRSW
is set to 6. .
If one or more entries are found ERRSW is set to zero and
the entry numbers are stored in the area starting at NRENT,
The maximum number of entries is 12 for one identification
number, which is only possible for a spectrum smaller than
4 K stored in double precision.
Table NRENT must be followed by a negative constant,

' The area ID through ID+15 is filled up by SPSRC in the follo-

wing way: Occupation and overflow indicator are stored in
word 8 and 9. For spectra smaller than 4 K word 5 is set
to zero and the number of the first block is stored in word 6.
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An entry in one of the disk tables SPTBL, OVTBL, or SPTBI
has the following format, a double word being used for each
entry (cf. 2.04):
PQRSSNOV where each character means a hexade-
cimal digit: ‘
P ... group number of experiment
Q... 15t experiment number
R ... 2"@ experiment number
SS .. serial number of the spectrum
N ... group number of 4 K for SPTBL
- and OVTBL or number of first
block for SPTBI
. occupation indicator
. overflow indicator

< O
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Entry point with calling sequence:

CALL  DISKM with ~ BSS E 2
DC SPADR "SPADR BSS E 8256
DC ERRSW : BUFRF BSS E 324
DC BUF ID BSS 5 -
DC 1D SWITC DC Oor 1l
DC SWITC ERRSW DC x-%x
Subroutines called by DISKM: DISKN IBM 1800 library
MOVE/MOVE!]l cf. (5)
SPSRC
Data files used: : ERFIL
S SPZNE )
OVZNE ) cf. 2.04
SPZN1
Core locations used: 374 (176 hexadec. )

Description:

DISKM

Subroutine DISKM seraches the spectrum identified by the

5 identification numbers at ID through ID+4 on disk and

stores it in the area starting at SPADR. ERRSW is an in-
dicator which is set to zero if the spectrum has been found,
otherwise it is set to 6, SWITC is an input parameter which
causes the spectrum to be deleted on disk if it is 1. For
SWITC = 0 the spectrum is not deleted by the execution of
DISKM. BUF is the start address of a field of 324 words

used as input buffer. SPADR-1 and SPADR-2 will be

destroyed by DISKM. BUF and SPADR must be even addresses.
Because DISKM is used by interrupts ad nonprocess programs,
it masks all out-of-core interrupt to make sure that the data
files on disk are not modified during the execution of DISKM.

-ERFIL is a data file of 1 sector which contains information
. about the status of execution of DISKM, This information may

be helpful in case of computer breakdown.,
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Entry point with calling sequence:

CALL MDISK with BSS E 2
DC SPADR SPADR BSS E 8256
DC ERRSW BUF BSS E 646
DC BUF ADR BSS 3
DC ADR ERRSW DC *-%
Subroutines called by MDISK: DISKN IBM 1800 library

Data files used:

Core locations used:

Description:

MDISK

MOVE/MOVE1l cf. (5)

ERFIL cf. DISKM
SPTBL
OVFTB
OVZNE
SPZNE
SPZN1

SPTBI

cf, 2.04

P P e

816 (330 hexadec. )

Subroutine MDISK stores on disk a spectrum starting at

the even address SPADR. SPADR must be preceded by two
words needed for the execution of MDISK. BUF is the even
address of a field of 646 words used as buffer for reading
the different tables, ERRSW.is set by the subroutine MDISK
indicating the different error conditions:

ERRSW = 0 Spectrum has been stored.

1

2

3

No place for a 4 K spectrum to be stored in
single precision (table SPTBL).

No place for a 4 K spectrum to be stored in
double precision (table SPTBL).

No place for a spectrum smaller than 4 K (table

- SPTBI).

No place for overflow channels (table OVFTB),

The same identification number has already been
stored on disk, ‘

The same identification number can never be stored
twice.

ADR is the start address of 3 memory locations which are set
by DISKM in the following way regardless if the spectrum has
been stored or not.
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ADR contains the remaining free entries in SPTBL
ADR+1 " in SPTBI1
ADR+2 " in OVFTB

Note: For spectra smaller than 4 K overflow sectors are
not used. If there is at least one overflow channel the to-
tal spectrum is stored in double precision.

Tre spectrum in memory is destroyed by the execution.of
MDISK., ‘ '
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Entry point with calling sequence:

*tONE WORD INTEGERS
DIMENSION ID(5), SPECT(4129), SCAL(24), IDSPC(16)
EQUIVALENCE (SPECT(4097), SCAL(1)), (SPECT(4121), IDSPC(2))

(equivalence card is optional)

CALL FLTPE (ID, SPECT, SCAL, IDSPC, NR;

Subroutines called by FLTPE: PAUSE )

PRNTN IBM 1800 library

MOVE cf. (5)

MFLT
TAPEM

Core locations used: 238 (CE hexadec.)

Description:

FLTPE

The subroutine searches a spectrum identified by

ID(1) . Group No. of the spectrum

ID(2) 15! experiment No.

I1D(3) . 24 experiment No.

1ID(4) . Serial number of spectrum
(

ID(5) .... Group No. of 4 K

on the magnetic tape with unit number NR and puts the data
in FORTRAN order and floating point format in SPECT(1)
to SPECT(4096), the scaler data in SCAL(1) to SCAL(24)
and the identification numbers in IDSPC(1) to IDSPC(16).
If the spectrum cannot be found a message is given and
the program waits, The operator then has the possibility
to change the magnetic tape. By pressing START a new
search is tried with the same ID-number,

SPECT and SCAL are floating point arrays in STANDARD
PRECISION,

Note: The *ONE WORD INTEGERS control card must be used.
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FLDSK

Entry point with calling sequence:

*ONE WORD INTEGERS
DIMENSION ID(5), SPECT(4129), SCAL(24), IDSPC(16)
EQUIVALENCE (SPECT(4097), SCAL(1)), (SPECT(4121), IDSPC(2))
(equivalence card is optional)
CALL FLDSK (ID, SPECT, SCAL, IDSPC)

Subroutines called by FLDSK: PRNTN . |
EXIT ) IBM 1800 library

MOVE cf. (5)

MFLT
DISKM

Core locations used: 526 (20E hexadec. )

Description:

FLDSK The subroutine searches the spectrum identified by ID(1)
' to ID(5) (see subroutine FLTPE) on disk and puts the data

in FORTRAN order and floating point format in SPECT(1)
to SPECT(4096), the scaler data in SCAL(1) to SCAL(24)
and the identification numbers in IDSPC(1) to IDSPC(16).
If the spectrum cannot be found a message is printed and
the job is finished.
SPECT and SCAL are floating point arrays in STANDARD
PRECISION,

Note: The *ONE WORD INTEGERS control card must be used.
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FLMET

Entry point with calling sequence:
*ONE WORD INTEGERS
DIMENSION SPECT(4129), SCAL(24), IDSPC(16)
EQUIVALENCE (SPECT(4097), SCAL(l)), (SPECT(4121), IDSPC(2))
(equivalence card is optional)
CALL FLMET (SPECT, SCAL, IDSPC, NR)

Subroutines called by FLMET: PRNTN .
PAUSE ) IBM 1800 library
MOVE cf. {5
MINT
MTAPE

Core locations used: 152 (98 hexadec.)

Description:

FLMET The subroutine transforms the spectrum defined by the
arrays IDSPC, SCAL and SPECT to memory format and
stores it on magnetic tape with unit number NR. If the
tape is not ready a message is printed and the program
waits. The operator then has the possibility to ready the
tape.
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PROC

Entry point with calling sequence:

CALL PROCT CALL PROCI1
DC PERC
Subroutine called by PROC: . none
Core locations used: 28 (1C hexadec.)

Description:

PROC Subroutine PROC is called by program SUMOF (cf. 4. 10)
and contains the error limit for the check of the in-out

ratio (floating point value in standard precision, < 1.).

PROC1 Entry point PROCI1 is used for transformation of the an

experiment numbers of the tape spectra (read by TAPE1)
to those required by SUMF (via index register 2).
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TAPE]

Entry point with calling sequence:

CALL TAPE1

DC SPADR
DC GRNR
DC n tape number
DC EOF
DC RNBAD
DC RNEW
Subroutines called by TAPEL: PRNTN .
MAGT ) IBM 1800 library
CHIF
user | <t (5)
BNDC
PROCI
Core locations used: . 232 (E8 hexadec. )

Description:

TAPE1 Subroutine TAPEI] reads the next following spectrum with
group number of experiment GRNR from magnetic tape
(unit number n) into the area starting at SPADR. Spectra
with other group numbers than GRNR are automatically
skipped.
RNBAD is the start address of a table containing in the
first word the number of sequences to be supressed and
in the following words the serial numbers of these sequences.
This is a possibility to suppress spectra which for one reason
or another should not be summed up.
All spectra transferred to the calling program (SUMOF)
are given the same serial number (RNEW).
Furthermore the 20d experiment numbers are changed
according to subroutine PROCI.
When an end-of-file mark is detected EOF is set unequal
zero,
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SUMF

Entry point with calling sequences:

CALL SUMF CALL SUMF'1
DC PERC DC 1D

Subroutines called by SUMEF': DISKN
PRNTN
FLD/FSTO
FDIV
FADD/FSUB
FMPY
BINDC
HOLPR
EXIT

IBM 1800 library

R e N .

MDISK
SUMT
MFLT
DISKM

Data files used: INSU1
SAVS1
CONS1 -

Core locations used:

Description:

SUMF This subroutine is especially used for data reduction of
transmission experiments. Spectra of 4 K or 8 K chan-
nels and for 3 different sample changer sequences can be
processed (cf. 2.02, word 13 of identification number):
Sample changer sequence indicator 1:

4 run types

sample-in (27 experiment number = 1)

sample-out (214 experiment number = 2)

two background runs (2nd experiment number =

3 and 4)

Sample changer sequence indicator 2:

3 run types (sample-in, sample-out, background)
Sample changer sequence indicator 3:

2 run types (sample-in, sample-out)
Only one type of spectra (4 K or 8 K as specified by word
‘11 of the identification number, cf. 2.02) for only one
sample changer sequence indicator can be handled in one
execution of program SUMOF,
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The spectra for the different run types of the selected sample
changer sequence indicator are summed up separately. In this
summation procedure it is checked if the run types follow each
other in a correct sequence or not. In case of sequence errors
the corresponding run i pes are suppressed. In the summation
procedure it is also checked if the ratio of the total count of

a sample-in run to the total count of the corresponding sample-
out run agrees within a preset error limit (cf. PROC) with a
reference value or not. In case of disagreement the corres-
ponding run types are suppressed. The reference value for
this check is calculated from the first 20 sequences (which

of course are summed up without this check).

Subroutine SUMEF assumes a spectrum of transmission measu-
rements in core locations 24512 to 32767. PERC addresses a
floating point number in standard precision specifying the er-
ror limit for the check of the in-out-ratio (0 « r < 1). The
data file INSU1 has a length of 104 sectors (storage for four

4 K spectra in double precision or four 8 K spectra in single
precision). INSUI is used for storage of spectra for one com-
plete sample changer sequence. Data file SAVS] is used for
intermediate storage of one spectrum in double precision

(26 sectors).

Data file CONS1 (1 sector) contains control information which
allow the user to perform the summation in several jobs.

The result spectra of the summing procedure are stored by
subroutine MDISK u1sing the data files described in 2, 04.

SUMFI1 Entry point SUMF is used at the end of the summation pro-
cedure to transfer the identification number of the result
spectra to the main program SUMOF, Furthermore, SUMF1
lists the numbers of correct and incorrect sample changer
sequences during the summation procedure.
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EXPAN

Entry point with calling sequence:

CALL EXPAN with
DC A
DC B

Subroutines called by EXPAN:

Core locations used:

Description:

A DC ID1
DC ID2
B BSS 7

none

46 (2E hexadec.)

EXPAN Subroutine EXPAN expands the packed identification
number (2, 04) in ID1 and ID2 into 7 computer words

starting at B.
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TBBL

Entry point with calling sequence:

CALL TBBL
DC |
DC N
Subroutines called by TBBL: none
Core locations used: 40 (28 hexadec, )

Description:

TBBL Subroutine TBBL determines the number

of entries in table SPTBL ifI =1
in table OVFTBIiIfI = 2
in table SPTBI1 ifI = 3

and stores it in N,
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4. Description of the Programs for Data Handling and Reduction

4,01 Tape-Map-Program for Multi-Channel Analyser Data (TMAPG)

Control Card Format:

1. card col. 1- 2 b :
g 3 Input tape unit number (0, 1,2, or 3)
11-15 Label of 15t input tape
17-21 Label of 2nd input tape
etc. (max. 10 reels)
71-80 Blank

2, card col. 1-2 e
3 Output tape unit number (0, 1,2, or 3)
; 11-15 Label of output tape
3. card col. 1 *
2 First experiment number of spectra to be

treated by program SUMOF (cf. 4.10), or
blank otherwise.

5 Automatic type of these spectra (cf. 2.02)
or blank if col. 2 is blank.
T Sample changer sequence indicator for these
: : spectra or blank if col., 2 is blank.
4, card col. 1-80 Title for first input tape, will be headed on
: the listing.
5. card col. 1-80 Title for second input tape, etc.

1/0O Devices

1. Two magnetic tape units (one at least with 7 tracks)
2. 1443 printer
3. 1442 card read-punch

Subroutines called by TMAPG:

PRNTN
CARDN
PAUSE
HOLPR
MAGT
EXIT

PAGE/BLANK )
CHIF )
USER )
MOVE

NTEST
SUMT .
MTAPE
. BNDC
PACK
BCDBI

-IBM 1800 library

e e e’ e

cf. (5)

of. (3)

N e’ e e
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Halts and Error Messages:

1. END OF FILE. MOUNT TAPE XXXX. START .

2. ERROR CONTROL CARD, START AGAIN,

Correct the card and start again reading all cards.
TAPE ERROR IN BLOCK XX,

BLOCK XX TOO SHORT.

BLOCK XX TOO. LONG.

OUTPUT TAPE NOT READY,

ERROR IN BLOCK NUMBERS, :

. INVALID NUMBERS IN BLOCK XX, -

END OF FILE. -

Description of TMAPG:

O 00 1O W

Program TMAPG checks the tapes with multi-channel analyser data
which have been collected in off-line operation. The program starts
by reading the input cards defining the tape unit numbers for input
and output tapes (0, 1,2, or 3) and specifying the necessary para-
meters for spectra which are to be treated with program SUMOF,
Then it reads the input tape (for format cf. 2, 01) and checks for
tape errors (parity check), for correct record length, correct
block numbering and for valid BCD digits, If errors are detected

a message is printed and an automatic correction is performed.

All data which are not to be treated by program SUMOF are trans-
formed to binary double precision values. Data which are to be trea-
ted by program SUMOF are transformed to binary or packed BCD
format depending on the specification for the automatic type, These
spectra receive new serial numbers starting with 1 in order to
avoid equal identification numbers on the output tape.

Data collected in on-line operation of the multi-channel analysers
contain some additional information such as the group number of
the experiment and the scaler data, For compatibility with these
on-line collected data the group number of the experiment is
simulated by repeating the 15t experiment number, Scaler data
are also simulated (zeroes) except for the second scaler which
contains the calculated total count of the spectrum, if the ori-
ginal spectrum has no errors, otherwise the second scaler is

set to -1.

The spectra are stored in core storage in "memory format' and then
written on a 9-track magnetic tape. A listing of all identification num-
bers and error messages is printed.

The number of input tapes is determined by the number of labels on
control card 1 (max. 10). A blank label is not permitted. Each reel
may contain only one file of data (one end-of-file mark).

The output tape is written in the standard data format for 9-track
tapes (cf., 2.03) to be used as input tape for further data reduction.
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4,02 Tape Search Program (SEART)

Control Card Format

1. card

col,

1-2

3
2, card col. 1-2
3

3. card (spectrum card)
col,

For each 'sp‘eetru'rn:ﬁa card
Last card:

1
3

5

10

11-12
13

- 14

15
16-17

19-22.-
23-24

. 26-29

col,

31-72

1-4

*% ;
Input tape unit number (0, 1,2 or 3)
Output tape unit number (0, 1,2, or 3)
or blank if no output tape is used.

b

L List of data to be printed.

blank No list of data to be printed.

C - Binary cards to be punched (blank
' cards must follow this card).

blank No binary cards to be punched.

T The spectrum is written on the output
. tape.

blank No tape copy is performed.

I . The integegral spectrum is printed.

blank No integration is performed,
blank The spectrum is treated as a single
spectrum,
+ or ~The spectrum is added or subtracted
from a sum spectrum which is zero
" at the beginning of SEART.

. . No spectrum.is searched on tape but

the sum area receives the identifica-
tion number given in-col. 11-17 and
is handled as specified in col...3-9,
“After executlon the sum area is set
to zero. s ! ‘

‘Group. number of spectrum

. (period)

15t experiment number
20d experiment number

Serial number .
First block of the spectrum :
Number of blocks g

.New identification number to be wr1tten

on the tape copy or punched into the binary
cards. 4 p051t10ns are provided because
only the 15t and 2nd experiment numbers

. «and the serial number may be changed. If

blank the 1dent1flcat10n nu.mber w111 not be
changed. N ' '
Remarks, will be headed on the output
listing and punched as title into the binary
cards. ' ’

No. 3 is necessary

*END '
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I/O Devices:

1, One or two magnetic tape units
2. 1443 printer
3. 1442 card read-punch

Subroutines called by SEART: PRNTN

"""""""""""""""""" CARDN
PAUSE
HOLPR
MAGT
EXIT
HOLEB

BLANK |
MOVE ) cf. (5)
CDTST

INTEG

TAPEM
MPRNT/MPRNI1
MCDBI
MTAPE

IBM 1800 library

N N N et
0
[
w

Halts and Error Messages:

1. ERROR INPUT CARD. CORRECT AND START WITH THIS CARD,
If there is an error in the tape cards (card 1 and 2) these cards
must be read again; if there is an error in a spectrum card the
program has to be restarted with this card.

2. SPECTRUM NOT FOUND ON INPUT TAPE. Then message ! is
printed. :

3. OUTPUT TAPE NOT READY. CORRECT AND PRESS START.

4, INTEGRAL SPECTRUM and
INTEGRAL SPECTRUM - OVERFLOW IS ON,

5. INPUT TAPE ERROR.

This message occurs when the input tape does not correspond
to the 9-track tape format described in 2. 03.

6. LAST BLOCK NUMBER SMALLER THAN FIRST ONE FOR
SPECTRUM XX, XXXX. Then message 1 is printed,

7. ID-NUMBER XX, XXXX HAS BEEN CHANGED TO XX, XXXX.

8. FIRST AND LAST BLOCK NUMBER DO NOT BELONG TO THE
SAME GROUP OF 4 K. This message occurs only if the + - %
option is used.

9. BLANK CARDS NEEDED,

10, LOWER BLOCK NUMBER HAS BEEN CORRECTED.
11, UPPER BLOCK NUMBER HAS BEEN CORRECTED.
12, END PROGRAM SEART.

Description of SEART:

T T e e e e e

Program SEART serves as an output program for data stored on
magnetic tape. Tape copy, listing, integral listing, binary cards

of single spectra or of sums or differences of two or more spectra
can be performed. The program reads and checks the first two con-
trol cards containing the tape specifications, Then it reads a spec-
trum card, searches the spectrum on tape, and performs the
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functions defined in col, 3-10, If the sum or difference of single
spectra are to be calculated only groups of 4 K can be handled.

If the integral spectrum is to be calculated and the spectrum is
greater than 4 K each group of 4 K is treated separately in order
to avoid an overflow condition.

For each spectrum a spectrum card must be specified, followed
by blank cards if the C option is used.
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4,03 Calcomp Plotting of Multi-Channel Analyser Data Stored on

Tape (ANALT)

Control Card Format:

3. card (spectrum card)

col, 11-12
13
14
15
16-17
19-22
23-24
31-40

41-50

51-60

*%

Input tape unit number (0, 1, 2, or 3)

%%

Output tape unit number for Calomp (0, 1, 2,
or 3). Card 2 is not used for direct on-line
operation of the Calcomp (cf. (6)).

Group number of experiment

(period)
15t experiment number
2nd experiment number
Serial number
Number of first block
Number of blocks
Length of x-axis (floating point value) in
cm, if blank the program assumes 100 cm,
Length of y-axis (floating point value) in
cm, if blank the program assumes 25 cm,
Maximum count (floating point value)., All
counts greater than the maximum count are
replaced by this limit. If blank the program
assumes 1020,

For each spectrum a card 3 is necessary.

4, L.ast card
col, 1

1/0O Devices:

1

1. Two magnetic tape units (one for analyser data, one for Calcomp

data)
2. Calcomp plotter
3. 1443 printer
4, 1442 card read-punch

Subroutines called by ANALT: Subroutines of the IBM 1800 library

FINIM/FINTR )

DESNF
SYMBL ; cf. (6)
NUMBR

FLTPE of. 3.
CHAN see below

Subroutine CHAN is used to calculate the x-coordinate (channel
numbers) of the plot (the listing of CHAN follows the listing of

ANALT).
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Halts and Error Messages:

1. INPUT CARD IN ERROR. GO TO .NEXT SPECTRUM. =
2, SPECTRUM NOT FOUND ON INPUT TAPE. CHANGE TAPE.
3. END PLOTTING ANALYSER DATA

Description of ANALT:

Program ANALT searches spectra on rnagnetic tape and plots
the channel counts against the channel numbers on the Calcomp
plotter, The lengths of the x-axis and the y-axis are given as
input data., Spectra must be plotted in groups of 4 K channels.
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4,04 Card to Tape Program (CATAP)

Card Input

1. card col, 1-2 %% ,
3 Output tape unit number (0, 1,2, or 3)
2. Spectra in binary card format (cf. 2, 05)
3. Last card
col. 1-4 *END

1/0O Devices:

l. Magnetic tape unit
2. 1443 printer
3. 1442 card read-punch

Subroutines called by CATAP: MAGT

"""""""""""""""""" CARDN
PRNTN
PAUSE
HOLPR
EXIT

BLANK )
CHIF
CDBIM

MTAPE ; cf. 3.
BNDC

IBM 1800 library

R e W g

Halts and Error Messages:

1. ERROR TAPE CARD. CORRECT AND CONTINUE.

2. TAPE NOT READY. CORRECT AND START.

3. END PROGRAM CATAP.

4, SPECTRUM NOT COMPLETE. CORRECT AND CONTINUE WITH
BLOCK XXXX,

5. ERROR IN HEADER CARD. CORRECT AND CONTINUE WITH
BLOCK XXXX.

6. BLOCK NUMBER ERROR. CORRECT AND CONTINUE WITH
BLOCK XXXX.

7. CARD ORDER ERROR. CORRECT AND CONTINUE WITH
BLOCK XXXX.

8. IDENTIFICATION ERROR. CORRECT AND CONTINUE WITH
BLOCK XXXX,

Description of CATAP:

Program CATAP reads a spectrum from binary cards, transforms
it to ""memory format' and writes it on magnetic tape. This tape
may be used as input tape for program SEART or ANALT, The
*END card causes an end-of-file mark to be written., A list of

the identification numbers is written on the 1443 printer.
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4,05 Card to Disk Program (CADSK)

Card Input:

1. Spectra in binary card format (cf. 2, 05)
2. Last card: col, 1-4 *END

I/O Devices:

1. 2310 disk with data files: SPTBL
OVFTB
SPTBI
SPZNE
OVZNE
SPZN1 :
ERFIL cf. MDISK

cf. 2,04

N et e e

2. 1443 printer
3. 1442 card read-punch

Subroutines called by CADSK: PRNTN
""""""""""""""""" HOLPR
EXIT

BLANK )
CHIF

CDBIM
MDISK
BNDC

~— —

IBM 1800 library
cf. (5)

cf. 3.

~— —

Halts and Error Messages:

1. ID-NUMBER XX.XXXX ALREADY STORED ON DISK. SPECTRUM
WILL NOT BE STORED.

2. END PROGRAM CADSK.

3. SPECTRUM NOT COMPLETE. CORRECT AND CONTINUE WITH
BLOCK XXXX.

4, ERROR IN HEADER CARD. CORRECT AND CONTINUE WITH
BLOCK XXXX.

5. BLOCK NUMBER ERROR. CORRECT AND CONTINUE WITH
BLOCK XXXX.

6. CARD ORDER ERROR. CORRECT AND CONTINUE WITH
BLOCK XXXX. ' '

7. IDENTIFICATION ERROR. CORRECT AND CONTINUE WITH
BLOCK XXXX.

Program CADSK reads a spectrum from binary cards, transforms
it to "Memory format', and stores it on disk. The card *END fi-
nishes the job. A list of the identification numbers is printed on
the 1443 printer,



- 52 -

4,06 Card to Tape Program (OCTAP)

Card Input:

1. card col, 1-2 *x
3 Output tape unit number (0, 1,2, or 3)
2. Spectra in binary or BCD format punched by an IBM 1401 computer.
For each spectrum the following cards are
, necessary:
- Title card for spectrum
- Block number card

col, 1-3 blank
4-5 Number of blocks
6 Blank for binary format
x for BCD format

- Data cards, must be read with 12 edge face down if format is binary.
3. Last card
col. 1-4 *END

I/0 Devices:

1. Magnetic tape unit
2, 1443 printer
3, 1442 card read-punch

Subroutines called by. CATAP: CARDN

""""""""""""""""" PRNTN
PAUSE
HOLPR
MAGT
EXIT

BLANK )
CHIF

OCRDM
MTAPE )
BNDC

IBM 1800 library

e

cf. (5)

~—

cf. 3.

Halts and Error Messages:

1. ERROR TAPE CARD. CORRECT AND CONTINUE,

2. TAPE NOT READY. CORRECT AND START.

3. END.PROGRAM OCTAP,

4, CONTROL CARD FOR NUMBER OF BLOCKS MISSING, CORRECT
AND CONTINUE.

5. CARD ORDER ERROR. CORRECT AND START WITH CARD NO,
XXXX. :

6. SPECTRUM NOT COMPLETE. CORRECT AND CONTINUE WITH
CARD NO, XXXX,
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Description of OCTAP:

Program OCTAP reads spectra with multi-channel analyser data
from cards which have been punched by an IBM 1401 computer,
the precourser of the present computer (cf. 2.06). When the for-
mat is binary the cards have to be read with 12 edge face down
to prevent a //blank condition. The data are transformed to bi-
nary format and written on magnetic tape. When an *END card
has been read an end-of-file mark is written on tape and the

job is finished.
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4,07 Card to Tape Program (OCTAl)

Card Input:
1., Card col, 1-2 %k
3 Output tape unit number (0, 1, 2, or 3)
2. Data in BCD format containing two spectra (cf., 2,07)
- Title card
- Block number card
col, 1-3 blank
4-5 Number of blocks

- BCD data cards
3. Last card
col. 1-4 *END

I/O Devices:

1. Magnetic tape
2, 1443 printer
3. 1442 card read-punch

Subroutines called by OCTA1l: .CARDN

""""""""""""""""" PRNTN
PAUSE
MAGT
EXIT
HOLPR

BLANK
CHIF

OCRDl1 )
MTAPE )
BNDC

IBM 1800 library

Halts and Error Messages:

1. ERROR TAPE CARD. CORRECT AND CONTINUE.

2, TAPE NOT READY. CORRECT AND CONTINUE,

3. END PROGRAM OCTAI,

4, CONTROL CARD FOR NUMBER OF BLOCKS MISSING.
CORRECT AND CONTINUE,

5. CARD ORDER ERROR. CORRECT AND START WITH
CARD NO, XXXX.

6. SPECTRUM NOT COMPLETE. CORRECT AND CONTINUE
WITH CARD NO, XXXX,

Description of OCTAL:

_____________________

Program OCTAI1 reads spectra with multi-channel analyser data
from BCD cards (cf. 2.07) containing two spectra. The spectrum
defined by the 3 right-most digits of each 6-digit input word is sto-
red on tape with the identification number given in the BCD cards
(serial number should be < 98). The 3 left-most digits define the
second spectrum which will be stored on tape with the same iden-
tification number except that the serial number is incremented by 1.
When an *xEND card has been read an end-of-file mark is written

on tape and the job is finished.
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4,08 Disk Search Program (SEARD)

Control Card Format:

1. Spectrum card: col, 1 x
3 L List of data to be printed.
blank No list of data to be printed.
5 C Binary cards to be punched.
blank No binary cards to be punched.
7 D The spectrum is written on disk.
" blank The spectrum is not stored on disk.
9 I The integral spectrum is printed.
blank No integral spectrum is calculated.
10 blank The spectrum is treated as single

spectrum,

t+or- The spectrum is added or sub-
tracted from a sum spectrum
which is zero at the start of
SEARD,

b No spectrum is searched on disk,
and the area receives the identi-
fication number in col. 11-17 and
is handled as specified in col. 3-9.
After the execution the sum area
is set to zero,

11-80 See spectrum card for SEART (4. 02)
Note: The I and D option must not be used in the same control card
For each spectrum a spectrum card is necessary.
2. Last card: col, 1-4 *END

I/O Devices

1, 2310 disk with data files SPTBL
OVTBL
SPTBI1
SPZNE
OVZNE
SPZN1

ERFIL cf. MDISK

¢f. 2.04

et Nt e’ et Nt

2. 1443 printer
3. 1442 card read-punch

Subroutines called by SEARD: PRNTN

""""""""""""""""" HOLPR
PAUSE
HOLEB
EXIT

CHIF )
MOVE )
BLANK

CDTST )

IBM 1800 library

cf, (5)
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DISKM
MPRNT/MPRN1
MCDBI
MDISK
INTEG

cf. 3.

— e’ N e

Halts and Error Messages:

1. ERROR INPUT CARD. CORRECT AND START WITH THIS CARD,

2. SPECTRUM NOT FOUND ON DISK.

3. SPECTRUM CANNOT BE STORED ON DISK. ERRSW = XX, (cf.
description MDISK in 3.)

4, INTEGRAL SPECTRUM and
INTEGRAL SPECTRUM - OVERFLOW IS ON,

5. LAST BLOCK NUMBER SMALLER THAN FIRST ONE FOR
SPECTRUM XX, XXXX,

6. ID-NUMBER XX, XXXX HAS BEEN CHANGED TO XX, XXXX,

7. FIRST AND LAST BLOCK NUMBER DO NOT BELONG TO THE
SAME GROUP OF 4 K,
This message can only occur if the + - % option is used,

Description of SEARD:

Program SEARD searches a spectrum with given identification
number on disk and prints a listing, punches binary cards and/or
calculates the integral spectrum. Spectra can be added or sub-
tracted and the result may be written on disk or printed or punched
‘into cards, In this case only groups of 4 K can be handled.
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4,09 Calcomp Plotting of Multi-Channel Analyser Data Stored
on Disk (ANALD)

Control Card Format:

1. Card col. 1-2 ES S
3 Output tape unit number (0, 1, 2, or 3)
for Calcomp tape. Not used for direct
on-line operation of the Calcomp (cf. (6)).

2. Spectrum card See 4.03
4. Last card:
col. 1-4 1

I/0O Devices:

1. 2310 disk with data files: SPTBL )
OVFTB )
SPTBI1
SPZNE ) cf. 2.04
OVZNE )
SPZN1 )
ERFIL cf. MDISK
2. Calcomp plotter
3.. Magnetic tape unit for Calcomp data
4, 1443 printer
5. 1442 card read-punch
Subroutines called by ANALD: Subroutines of the IBM 1800 library
""""""""""""""" FINIM/FINTR
DESNF ) Plotter subroutines
SYMBL )cf. (6)
NUMBR )
FLDSK cf. 3.
CHAN cf. 4,03

Halts and Error Messages:

1. INPUT CARD IN ERROR. GO TO NEXT SPECTRUM.
2, SPECTRUM NOT FOUND ON DISK. CALL EXIT,
3. END PLOTTING OF ANALYSER DATA,

Description of ANALD:

Program ANALD searches a spectrum defined by the input cards
on disk and plots the channel counts against the channel numbers
on the Calcomp plotter. The lengths of the x-axis and the y-axis

are given as input data. Spectra must be plotted in groups of 4 K.
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4,10 Summation Program for Transmission Measurements (SUMOF)

Control Cards:

3.

4.

card col, 1-2
3
card: col. 1
2
3-4
6

card: col. 1-3 )
4-6

)

. )

: )

67-69
72

b <

Input tape unit number

b4

blank

Serial number of result

L List of the results is printed.

blank No list is printed

C Binary cards of the results are
punched

blank No cards are punched.

Serial numbers of sequences to be
suppressed

blank No continuation card for serial
. numbers,
X Serial numbers are continued on
the next card.

card: continuation card for card 3.
The maximum number of sequences to be suppressed is 100,

I/O Devices:

2.
3.
4.

Subroutines called by SUMOF: PRNTN

. 2310 disk with data files: SPTBL

Magnetic tape unit
1443 printer
1442 card read-punch

SPTBI1
OVTBL
SPZNE
SPZN1
OUTB1

ERFIL cf, MDISK

INSU1 )
SAVS1 ) cf. SUMF
CONS1 )

cf. 2,04

CARDN
PAUSE
EXIT
DMPHX

MOVE
BLANK

IBM 1800 library

) cf. (5)
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PROCT
TAPE1

SUMF/SUMF 1 cf. 3.
DISKM

MPRNT

MCDBI

Halts and Error Messages:

[Nolie cIEN B¢

10.

11.
12,
13.
14,
15,

BEGIN PROGRAM SUMOF,

ERROR CONTROL CARD. START AGAIN,

END SUM-OFF-LINE FOR XX SPECTRA,

RESULTS CANNOT BE FOUND ON DISK. CALL DUMP.
FORMAT OR TAPE ERROR ON INPUT TAPE, GOTO NEXT

. SPECTRUM,

NO FREE 13-SECTOR AREA

NO FREE 26-SECTOR AREA

REQUIRED NO, OF OVERFLOW SECTORS NOT FREE

TOTAL COUNT DIFFERENCE GREATER 10, SEQUENCE
SUPPRESSED

NO DISK STORAGE FOR SUMS

This message is printed if there is no disk storage to start the
summing procedure or if the same identification number has
already been used,

INCORRECT IN/OUT-RATIO, PREVIOUS SEQUENCE SUPPRESSED
INCORRECT SAMPLE CHANGER START, SPECTRUM SUPPRESSED
INCORRECT RUN TYPE, SEQUENCE SUPPRESSED

SAMPLE CHANGER ERROR, SEQUENCE SUPPRESSED

NO MORE STORAGE FOR SUMS

This message is followed by message 6, 7,or 8.

Description of SUMOEF:

Program SUMOF performs a special summation procedure for
transmission measurements (group number of experiment = 1),

The spectra to be summed up must be stored on 9-track magnetic
tape (format 2, 02). The tape may contain other spectra than those
used for the summation. Spectra with group number of experiment

I can be excluded from the summation by giving their serial num-
bers in control card 3. The summation procedure is performed by
subroutine SUMF,

Spectra of several input tapes can be summed up b; executing pro-
gram SUMOF with the same identification numbers for the resulting
spectra (data file CONS1 transfers the necessary information from one
run to the other).

If new identification numbers for the resulting spectra are used, data
file CONSC is cleared at the start of SUMOEF and a new summation is
performed.

The result spectra can be listed and/or punched into binary cards.

Remark:
* LOCAL(MPRNT, MCDBI), SUMF
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4.11 Program for the Listing of Identification Numbers of Spectra
Stored on Disk (TBPRT)

Control Cards:

_____________ none

L/O Devices:

1. 2310 disk with data files: SPTBL (svmbolic file number 1)
OVFTB ( " i " 2)
SPTBI ( " " " 3)

2. 1443 printer

Subroutines called by TBPRT: Subroutines of IBM 1800 library
"""""""""""""""""" TBBL ,
EXPAN o

Halts and Error Messages: none

Program TBPRT prints a list of the identification numbers of
all spectra stored on disk,
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