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are : subtraction of background data, retransmission of disk data to an analyser
for examination on a display unit, integration of count rates between channel
limits, normalization of spectra, examination of available disk storage, deleting
of disk data, orders for the computer operator, etc.

All programs are written in ASSEMBLER language for the Time-Sharing
Executive System (TSX).
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ABSTRACT

A set of IBM 1800 interrupt servicing programs for interactive data reduction
at the Van de Graaif and the eclectron hnear accelerator of the Central Bureau
for Nuclear Mcasurements is described. Most of the data to be processed are
neutron cross scction data collected in time-of-flight multi-channel analysers
which are interfaced to an IBM 1800. The experimental data are transferred to
the disk storage of the computer on interrupt requests from the analysers.

The data reduction procedures described are initiated at the analyser computer
interface units by push-buttons and data entry switches. Typical operations
are : subtraction of background data, retransmission of disk data to an analyser
for examination on a display unit, integration of count rates between channel
limits, normalization of spectra, examination of available disk storage, deleting
of disk data, orders for the computer operator, etc.

All programs are written in ASSEMBLER language for the Time-Sharing
Executive System (TSX).
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1. INTRODUCTION )

The integrated data processing system (Fig. 1) of the Central Bureau
for Nuclear Measurements (CBNM) has mainly been installed for neu-
tron cross section measurements at a 90 MeV electron linear accele-
rator and a 3 MV Van de Graaff. The system is based on an IBM 1800
computer (32K, 2 psec cycle time, 4 disk drives: IBM 1810/A3 and
1810/A1, 3 magnetic tapes IBM 2401) to which seven data acquisition
stations are connected by special interface units.

Six of these data acquisition stations are equipped with fast time-of-
flight multi-channel analysers (five of them having 4096 and one 1600
channels) and one with a GA 18/30 satellite computer.

The analyser computer interface units request computer interrupts
for data transfers either automatically according to preset experi-
mental conditions or by operator intervention. Having accepted an
interrupt the computer controls the data transfer by sending spe-
cial commands to and receiving status information from the cor-
responding interface unit, i.e. the computer takes over complete
control of the data transfer, Several validity checks are made on
the transferred data before they are stored into general disk files
which are used later on for interactive data reduction and numerical
analysis with respect to interesting physical parameters,

This report describes the interrupt servicing programs for inter-
active reduction of data stored on disk. These data reduction pro-
cedures can be initiated by the users of the analyser computer in-
terface units by p ressing push-buttons and adjusting data entry
switches at theirinterface units, Typical operations are: subtraction
of background data, retransmission of a disk spectrum to the data
acquisition station for examination on a display unit, integration
of count rates between channel limits, normalization of spectra,
examination of available disk storage, orders for the computer
operator, etc,

All programs of this report are written in ASSEMBLER language
for the Time-Sharing Executive System (TSX). Programs sup-
porting other features of the CBNM integrated data processing
system, such as transfers of experimental data from the multi-
channel analysers to the computer, satellite computer operation,
off-line data reduction and analysis, are reported elsewhere

( (1), (2), (3), (4), (5), (6)).

2. OPERATION OF ANALYSER COMPUTER INTERFACE UNITS

The data reduction procedures to be described in this report are
initiated by the user of an interface unit. The user specifies the
operation code for the work to be done, enters the data to be
transferred to the computer by adjusting data entry switches, and
finally requests a computer interrupt by pressing a special push-
button.

*) Manuscript received on February 2, 1972



In order to perform these operations the user must not be familiar
with details of the functional characteristics ( (7), (8)) of the in-
terface unit, But it is highly recommended that he reads the in-
struction manual for the operation of the interface units,

Digit switches at the interface unit are used for the specification
of control words and scalers (1) named in the following way:

ID (control word 1)
PRESET (control word 4)
BLOCKS (control word 3)
SCALER 1, ..., SCALER 9

For each word six decimal digits and a sign can be defined.
The information in these words is read by the computer. The
interpretation of these words depends on the interrupt program
which is specified by two decimal digits in OP. CODE,

A level switch with two positions defines the computer interrupt
level on which an interrupt can be requested. Only position ON

LINE L2 is used for the computer operations to be described in
this report. When the push-button START EXECUTE is pressed
an interrupt is requested.

The different computer operations (programs) which can be se-
lected by different values of the operation code (OP, CODE) are

described in sections 4 to 17. :

3. FORMAT SPECIFICATIONS

Data for the interface words ID, BLOCKS, PRESET and SCALER 1 -
9 can be introduced via the digit switches in the following way:

iDl DZ D3 D4 D5 D6
D =0,1, ...9, n=1,2, ... 6
n
The following numbers are used in the programs to be described
in sections 4 to 16:

1) Identification number (3):

Dl
) group no.
D
2
D3 1. experiment no.
D4 2. experiment no,
D
5 .
) serial no.
D



2) Block numbers:

) number of ‘blo’cks in the spectrum

number of first block to be used

O U oo oo

(o2 2 T N O B
R i T e g

Both numbers have to be right justified in their field.

3) Integers:

D1 D2 D3 D4 D5 D6

Dl = high order digit.

4) Real numbers 0. D, D, D, D, D_ E +D

17273745 6°

+ sign of exponent

D, g

D2 )

D3 g mantissa 0, Dl D2 D3 D4 D5
-D4 )

D5 ) :

D6 exponent of power of 10

4, DISPLAY OF SPECTRA

Data blocks (256 channels each) of spectra stored on disk can be
transferred to the analyser memory for display. The data blocks
can be multiplied by a normalization factor 0. XXXXX E + X
(X=0, 1,... 9) before the transfer. Each negative channel
content Y = -a (a > 0) is replaced by Y' = Y + 102 before the trans-
fer is started. (For the SKIP analyser Y' =Y + 106 ,)

Switches:
ID: Identification no, of spectrum on disk.
PRESET: No. of the analyser block in which the first

transferred block of the disk spectrum is to

be stored. Numbering of blocks starts with 1.
SCALER 1: Normalization factor, There is no multiplication

if SCALER 1 is zero,



BLOCKS: Total number of blocks and the no. of the first
block of the spectrum to be displayed.
Numbering of blocks starts with 1.

OP. CODE: 10

Level switch: ON LINE L2

Press START EXECUTE

Messages:

Operation complete:
ID in blocks .... to.... normalization factor,

Error messages:

check block no. s: The numbers specified in BLOCKS and
PRESET disagree or are not in the range 1 to 16,

id not on disk: The spectrum specified in ID is not on disk.

check gr. no.: The group number in ID is outside the range
1to 15,

5. INTEGRATION OF SPECTRA

The channel counts between a lower channel no. (lcn) and upper
channel no. (ucn) of a disk spectrum can be summed up. (The

counts of lcn and ucn are included in the sum). The sum can be
multiplied by 5 real numbers and divided by four real numbers,

Switches:

ID: Identification no. of spectrum,

PRESET: Upper channel no. or lower channel no.
(Numbering of channels starts with 0),

BLOCKS: Lower channel no. or upper channel no.

SCALER 1-5: Real numbers for multiplication,

SCALER 6-9: Real numbers for division.
A zero in one of the scalers is interpreted
as 1,0 by the computer,

OP. CODE: 12

Level switch: ON LINE L2

Press START EXECUTE

Messages:

Operation complete:

id=.... len=.... ucn=.,..., res-=,.,,
Real numbers used for multiplication (if any).
Real numbers used for division (if any).

Error messages:

check chan, no.s: The channel numbers are outside the range
0 to 4095 or they are equal inside this range.




id not on disk: The spectrum specified in ID is not on disk.

check gr, no.: The group no.'in ID is outside the range 1 to 15.

6. DELETING OF SPECTRA

Spectra stored on disk can be deleted if the group numbers of the
identification numbers specified for this operation are equal to
the station no. of the analyser used,

Switches:

ID, PRESET, BLOCKS, SCALER 1-9: Identification numbers
of the spectra to be deleted.

OP, CODE: 14

Level switch: ON LINE L2

Press START EXECUTE

Messages:

After START EXECUTE has been pressed the interface words
(ID, PRESET, BLOCKS and the 9 scalers) are printed, however
identification numbers with invalid group numbers in the scalers
have been reset to zero,

When the message REPEAT has been printed check identification
numbers carefully, and in case no corrections have to be made
press again START EXECUTE, During the time the interface
words are printed again change OP CODE to 24, A message
about the identification numbers of the spectra deleted is then
printed.

If after the printing of the interface words you have made cor-
rections press START EXECUTE and wait for the message
REPEAT. If no more corrections are necessary continue as
explained above.

Error message:

id not on disk: The spectra with the identification numbers
specified in the interface words are not on disk or they do
not belong to the group no. which is equal to the station no.
of the analyser you are using, This message is only printed
if no spectrum of those specified has been deleted,

7. TABLE OF IDENTIFICATION NUMBERS

The identification numbers of all disk spectra with a given
group number are listed.

Switches:

ID: Group number into the first two digits.
OP, CODE: 15

Level switch: ON LINE L2

Press START EXECUTE
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Messages:

Operation complete:

Under the heading id table gr.... the identification numbers
(without the group no. ) of spectra with 16 blocks are listed,
Identification numbers for spectra with less than 16 blocks
are listed under the heading small spectra. In this case each
identification number is followed by the number of the first
block and the total number of blocks in the spectrum.

Error messages:

check gr. no.: The group number in ID is outside the range
1 to 15.

no id on disk: There are no identification numbers for the
group number specified,

8. ADDITION AND SUBTRACTION OF SPECTRA

Up to 11 spectra stored on disk can be added or subtracted
to result in one spectrum which is stored on disk,

Switches:

ID: Identification number of resulting spectrum.

BLOCKS, PRESET, SCALER 1-9: Identification numbers
of spectra to be added (+ sign) or subtracted
(- sign).

OP, CODE: 16 if scalers are to be excluded.
19 if scalers are to be included,

Level switch: ON LINE L2

Press START EXECUTE

Messages:

Operation complete:

+1idl - id2 +-.... = ID

To the left of the equal sign the identification numbers of the
spectra which have been added or subtracted are given. To
the right of the equal sign the identification number of the
result is printed.

Error messages:

check gr. no.: The group no. of the identification no. for the
result (ID) is outside the range 1to 15,

id already used: The result is not stored on disk. Repeat
operation with other ID,

no storage: The result is not stored on disk because of lack
of disk room, Delete a spectrum which is no more used.
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no id on disk: No spectrum of those specified for this operation
is found on disk, : '

Remark: If spectra of less than 16 blocks are used the number
of blocks. in the resulting spectrum is equal to the highest num-
ber of blocks in the spectra which have been added or subtracted.

9. NORMALIZATION OF SPECTRA

A spectrum on disk can be multiplied by a real number
0.XXXXX E+ X (X =0, 1, ....9) and stored on disk with
another identification number.

Switches:

ID: ' Identification number of spectrum before
, multiplication.
PRESET: Identification number of spectrum after
multiplication. ’

SCALER 1: Multiplication factor, If the multiplication
factor is zero there is no multiplication but
the spectrum specified in ID is stored once
more on disk with the identification number

, , specified in PRESET,

OP. CODE: 17 ;

Level switch: ON LINE L2

Press START EXECUTE

Messages:
Operation complete:
(id. no. before) ' (id.no. after )

* factor = (multiplication)

(multiplication)
Error messages:

check gr. no.: Group numbers in ID and PRESET must be equal
and inside the range 1 to 15,

id not on disk: The spectrum specified in ID is not on disk,

id dlready used: The result is not stored on disk. Repeat
operation with other identification number in PRESET,

no storage: The result is not stored on disk because of lack
of disk room. Delete a spectrum which is no more used,

10. AVAILABLE DISK STORAGE

A message about the available disk room for the storage of
spectra is printed out,

Switches:

L..4K, ....,sm.sp., ..,.,ov.ch,
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4K: The number of free areas for the storage of
spectra with 4096 channels,
sm, Sp. : The number of free sectors for the storage of

spectra with less than 16 blocks.
1 sector = 160 channels if there are channels
with a count higher than 65535,
1 sector = 320 channels if there are no channels
with a count higher than 65535, ‘
ov.ch.: The number of free sectors for the storage of
overflow channels (= channels with a count
higher than 65535). If in a spectrum of 4K less
than half of the channels are overflow channels,
the spectrum is stored in single precision (1
word = 1 channel) and the overflow channels are
stored separately. If more than half of the chan-
nels in the 4K spectrum are overflow channels
then the whole spectrum is stored in double pre-
cision (2 words = 1 channel). In this case two 4K
areas are used for one spectrum of 4096 channels.

11. PRINTING OF IN/OUT CHECK VALUES

The numbers used for the check of the IN/OUT ratio for automatic
sample changer operation are printed out (1),

Switches:

OP. CODE: 21
Level switch: ON LINE L2
Press START EXECUTE

Message: _

ee..0/0, ... seq., ...... et et m, V.

0/0: If the IN/OUT ratio of a sequence of runs differs
from the mean value (m.v.) by more than +.... %,
the corresponding sequence is suppressed,

seq.: For ..... sequences of runs after the experiment
has been started the IN/OUT check is suppressed,

m,v,: v The mean value of the IN/OUT ratio in the format

+X, XXXXXXXX E+ XX (X =0, .... 9).

12, CHANGE OF IN/OUT CHECK VALUES-

The % value and the number of sequences for which the IN/OUT
check is suppressed can be changed (1).

Switches:

PRESET: The number (right justified) of sequences for which
the check is suppressed,
BLOCKS: The % value (right justified).
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OP. CODE: 22 _
Level switch: ON LINE L2
Press START EXECUTE

Message: _
The same message as for OP, CODE 21 is printed,

13, SHIFTING OF SPECTRA

A spectrum stored on disk can be shifted left or right the number
of channels specified as shift count. Channels leaving the position
of the first or last channel in the spectrum are lost. The shifted
spectrum has the same identification number as the unshifted
spectrum which is lost,

Switches:
ID: Identification number of spectrum to be shifted,
PRESET: Shift count in the range 0 to 4095 (+ sign: shift

right, - sign: shift left).
OP. CODE: 23
Level switch: ON LINE L2
Press START EXECUTE

Messages:

Operation complete:

ID shift right (left) .... (channels)

Error messages:

check gr. no.: The group no. of the identification no. is outside
the range 1 to 15,

id not on disk: The spectrum specified in ID is not on disk.,

shift count error: The shift count is greater than 4095,

14, ORDERS

Orders for lists, integral lists, binary cards (3), and plots (5)
of spectra stored on disk can be specified at an interface unit.
These orders are stored on disk in a special order file. Several
times per day the computer operator examines the order file
and starts a program which performs the requested work.

Switches:
1D: Identification number of spectrum.
PRESET: - The four rightmost digits are used for order

specifications:
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L = 1: list

C = 1: binary cards

I = 1: integral listing
P = 1: plot

For a value unequal 1 the operation under consideration is

suppressed. ' o

SCALER 1: (only for plot): Length of X-axis in mm
(maximum length = 3200 mm). If SCALER 1
is 0 a standard length of 512 mm is assumed
for the X-axis.

SCALER 2: (only for plot): Length of Y-axis in mm
(maximum length = 700 mm). If SCALER 2
is 0 a standard length of 250 mm is assumed
for the Y-axis.

SCALER 3: (only for plot): Maximum count. All channel.
counts greater than the maximum count are
replaced by the maximum count. If SCALER 3
is 0 a maximum count of 1020 is assumed.
In this case a 0 is printed for the maximum count.
in the interface message,

BLOCKS: Total number of blocks and the number of the first
block to be operated on,

OP, CODE: 26

Level switch: ON LINE L2

Press START EXECUTE

Messages:

Operation complete:

ID 1 ¢cip, no. blocks, lst.block, X-axis, Y-axis, max. count.
1, c,i,p are only printed if specified. The values for X-axis, -
Y-axis, and maximum count are only printed if a plot is re-
quested,

Error messages:

check gr.no.: The group number in ID is outside the range
1to 15, N

check bl. no. s: The numbers specified in BLOCKS disagree
or are not in the range 1to 16,

error axis length: The length of the X- or Y -axis is greater
than the maximum length specified above. :

no order stored: No order is stored because nothing has been
specified in PRESET,

repeat later: The order file on disk is filled up Repeat your
order later on,
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15, CANCELLATION OF ORDERS

Orders made for lists, integral lists, binarvy cards, and plots can
be deleted from the order file on disk,

Switches: _

ID: : . Identification number of spectrum for which all
orders will be deleted.

OP. CODE: 25

Level switch: ON LINE L2
Press START EXECUTE

Messages:
Operation complete:

orders ID deleted.

Error messages:

id not on disk: The identification number spécified in ID is no
more (or has never been) in the order file on disk,

16, ACCORDEON"

The program ACCORDEON has two functions:

1) A disk spectrum of 4096 channels can be compressed to 1024
or 2048 channels, i.,e. the contents of the first 4 or first 2

" channels are summed up and the sum is stored as content of

the first channel of a new spectrum, etc, '

2) The first 1024 or 2048 channels of a disk spectrum may be
extended to 4096 channels, i.e. the content of the first
channel is divided by 4 or 2 and the result stored in each
of the first 4 or 2 channels of a new spectrum, etc.

The original disk spectrum is not destroyed. The compressed

or extended spectrum is stored on disk with a new identification

number, : : '

Switches: .
ID: ’ Identification no, of spectrum to be compressed
or extended. '
PRESET: +4: extension from 1024 to 4096 channels
+2: extension from 2048 to 4096 channels
-4: compression from 4096 to 1024 channels-
~ -2: compression from 4096 to 2048 channels
BLOCKS: Identification no. of the compressed or extended
spectrum,
OP,. CODE: 24

Level switch: ON LINE L2
Press START EXECUTE
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Messages:

Operation complete:

old ID compr. (exten.) 4 (2) new ID.

Error messages:

check gr. no.: The group number in ID is outside the range

1to 15,

check preset: The number in PRESET is not + 4 or + 2,

id not on disk: The spectrum specified in ID is not on disk.
same id already used: The compressed or extended spectrum
is not stored on disk. Repeat operation with other identification
no. in BLLOCKS,

no storage: The compressed or extended spectrum is not stored
on disk because of lack of disk room. Delete a spectrum which
is no more used.

17. RESERVATION OF DISK ROOM

The number of 4K disk places which is reserved for an analyser
station can be changed in the following way: At station no. N1
(group no. in ID) one or more 4K spectra are deleted and the
disk place of each deleted spectrum is then reserved for station
no. N2.

If you want to transfer di~k places to another analyser station

start the DELETE operat.on as usual with OP, CODE 14, When

the message REPEAT has been printed check identification numbers
carefully and in case no corrections have to be made press again
START EXECUTE. During the time the interface words are

printed again change OP, CODE to the group no. (analyser sta-

tion) to which you want to transfer the places of the deleted

spectra, A message about the deleted spectra and the number

of the transferred spectra is then printed.

18. INTERRUPT SERVICING PROGRAM IDOP

The operations described in sections 4 - 17 are performed by
the interrupt servicing program IDOP with its major subroutines
IDOPI1, IDOP2, IDOP3, IDOP4,

The main program IDOP first detects the address of the inter-
face unit (station) which has provoked the interrupt. Then the
four control words and the nine scaler words (1) are read in
data channel operation with external synchronization.
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According to the operation code in control word 2 the program
branches to the subroutines IDOP1, IDOP2, IDOP3, IDOP4 or
executes a CALL LEVEL for the interface test program ATEST
(1). (The operation code is specified. by the OP. CODE  digit
switches at the interface unit).

Error messages of main program IDOP:

check op. code: OP, CODE and level switch (ON LINE L2 or
ON LINE L1) do not correspond or OP, CODE is incorrect.

error word,..: Contact electronics engineer.

IDOPI1

The following operations are performed:

OP, CODE OPERATION
10 DISPLAY OF SPECTRA
14 DELETING OF SPECTRA

RESERVATION OF DISK ROOM

IDOP2

The following operations are performed:

OP, CODE OPERATION
15 TABLE OF IDENTIFICATION NUMBERS
16 ADDITION AND SUBTRACTION OF

SPECTRA (SCALERS EXCLUDED)

17 NORMALIZATION OF SPECTRA
18 AVAILABLE DISK STORAGE (MESSAGE)
19 ADDITION AND SUBTRACTION OF

SPECTRA (SCALERS INCLUDED)

IDOP3

The following operations are performed:

OP, CODE OPERATION
21 ’ PRINTING OF IN/OUT CHECK VALUES
22 CHANGE OF IN/OUT CHECK VALUES
23 SHIFTING OF SPECTRA
24 ACCORDEON

25 CANCELLATION OF ORDERS
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IDOP4

The following operations are performed:

OP, CODE OPERATION
12 INTEGRATION OF SPECTRA
26 ORDERS

Disk files used by IDOPI1, IDOPZ2, IDOP3, IDOP4: ‘
All disk files used have the length of 1 sector.

IDOP1: SPECN: Reservation of disk places for the different
data acquisition stations.
IDOP2: SPTBL, SPT3L, SPTBI1: Storage of identification
: numbers of spectra (3). ’
IDOP3: CONSC, CONS!: Control informationfor automatic -

sample changer operation (1).

ORD1: Storage of orders given by the users of the

data acquisition stations to the computer operator.
IDOP4: ORDI1 (cf. IDOP3).

19. SUBROUTINES OF PROGRAM IDOP

The subroutines of IDOP and its main subroutines IDOP1, IDOPZ,
IDOP3, IDOP4 (except those already published elsewhere) are
described in this section, They may only be used in ASSEMBLER
language calling programs,

Subroutines published elsewhere:

DISKM, MINT, MDISK, MFLT, SPSRC (3)
BLANK, CHIF, MOVE, MOVEI (4)
BIDEC, DECBY, FORMT, MOVEF, PER, RESET, TICON(1)
Subroutines described here: BICA
' CONCA

CONID

CONI11

DECID

MREAL
BICA

Entry point with calling sequence:

CALL BICA
DC ADDR1
DC ADDR2
DC N
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Subroutines called by BICA: BINDC (TSX System)
Core locations used: 50 (32 hexadec. )
Description:

BICA converts a single word binary number at address ADDR1
to its decimal equivalent in five card-coded numerical charac-
ters and one card-coded sign character., The last N of these
card-coded characters are placed into N computer words
starting at address ADDR2Z,

CONCA
Entry point with calling sequence:

CALL CONCA
DC ADDR1
DC ADDR?2

Subroutines called by CONCA: BIDEC (1)
BINDC (TSX System)
MOVE (4)
Core locations used: 104 (68 hexadec. )
Description:

CONCA converts a double word binary number at address
ADDRI1 to its decimal equivalent in 10 card-coded numerical
characters and one card-coded sign character placed into

11 computer words starting at address ADDR2. Leading
zeros are suppressed. The sign character is in the location
before the first non-zero digit. In case of no non-zero digits
only one zero is put into the last word of the 1l1-word zone
and all other locations contain card-coded blanks,
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CONID
Entry point with calling sequence:

CALL CONID
DC ADDRI
DC ADDR2

Subroutines called by CONID: BICA
Core locations used: - 52 (34 hexadec.)
Description:

CONID converts the first four words of a spectrum identification
number (3) to 6 card-coded digits with period in the format
XX. XXXX (X =0, ..., 9). The four-word identification number

is at address ADDR1. The card code characters are placed into
7 computer words starting at address ADDRZ,

CONI1
Entry point with calling sequence:

CALL CONI1
DC ADDRI1
DC ADDR?2

DC I
Subroutines called by CONI1: BICA
Core locations used: 96 (60 hexadec.)

Description:

CONI1 converts the first six words of a spectrum identification
number (3) to 4 card-coded digits for I = 0 and to 8 card-coded
digits for I = 1 (spectra with less than 16 data blocks). The
six-word identification number is at address ADDR1. The card
code characters are placed into 8 computer words for I = 0 and
into 12 computer words for I = 1, in both cases starting at
address ADDRZ., The converted identification numbers are in
the following format:
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I=0
1. digit = 1. experiment no.
2, digit = 2. experiment no.
3. digit = serial no, (high order digit)
4, digit = serial no, (low order digit)
5.-8. digit = blank
I=1:
1. digit = 1, experiment no.
2, digit = 2. experiment no.
3. digit = serial no. (high order digit)
4, digit = serial no. (low order digit)
5. digit = blank
6. digit = no. of 1st block (high order digit)
7. digit = no. of lst block (low order digit)
8. digit = blank
9. digit = total no, of blocks (high order digit)
10. digit = total no, of blocks (low order digit)
11. digit = blank
12, digit = blank
DECID

Entry point with calling sequence:

CALL DECID
DC ADDRI1
DC ADDR2
DC ADDR3

Subroutines called by DECID: None
Core locations used: 80 (50 hexadec.)
Description:

DECID converts the identification number in BCD format (1)

(as transferred to the computer by control word 1) to five

binary computer words, ADDRI1 is the address of the identi-
fication no. in BCD format (2 computer words). The converted
identification no. is placed in ADDRZ2 through ADDRZ2+4 where
the content of ADDR2+4 is always 1. ADDR3 is the address of

an error indicator which is 1 if the group no. in the identification
no, is not in the range 1 - 15, otherwise O,
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The converted identification no. is stored in the following way:

ADDR?Z2 group no.
ADDRZ2+1 1st experiment no.
ADDRZ2+2 2nd experiment no.
ADDRZ2+3 serial number
ADDRZ2+4 1

MREAL
Entry point with calling sequence:

CALL MREAL
DC ADDR1
DC ADDR2

Subroutines called by MREAL: FDTB (TSX System)
FSTO (TSX System)
HOLEB (TSX System)
MOVE (4)

Core locations used: 114 (72 hexedec.)

Description:

MREAL converts an interface word in the format of a real
number (cf. section 3) to a standard precision floating point
number and to 12 card-coded characters, The interface
word at address ADDRI1 is replaced by the standard preci-
sion floating point number, The card-coded floating point
number is placed in ADDRZ through ADDR2+11 in the format
+, XXXXX E+0X (X =0, ...,9) with a blank in ADDR2+11,
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