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Samenvatting.

Sinds in 1968 zelfregistrerende stroommeters door het KNM1 in ge-
bruik werden genomen, is aan de geautomatiseerde behandeling van de ver-
zamelde gegevens grote aandacht geschonken.

In een rapport (V-241, 1972) geven de Crook en van der Veen een be-
schrijving van programma's van de eerste verwerkingsfase. Door het snel
toenemende gebruik van de registrerende stroommeters bleek een verder-~
gaande automatisering nodig, terwijl tevens een hoeveelheid ervaring
beschikbaar kwam, die aanpassing van de bestaande computer programma’'s
vergde. In 1972 werd daarom besloten een nieuw programma-pakket te ont-
wikkelen met de volgende Goelstellingen:

- vergaande geautomatiseerde eliminatie van fouten. Deze fouten kunnen
ondermeer hun oorsprong vindem in:

a. de sensoren in de siroommeter

b. de digitalisering in de stroommeter

c. de magneetband registratie

d. storingen in de werking van de klok in de stroommeter
e. de vertaling van magneetbend naar ponsband.

-~ de in ICES-verband gewenste data—produkten berekenen en presenteren
in de gevraagde vorm.

- toekomstige uitbreidingen van of veranderingen in het pakket moeten
op eenvoudige wijze in te bouwen zijn.

- de rekentijd van de bestaande programma's mag niet overschreden worden,
doch liefst bekort.

Met de programma's zoals die in dit rapport beschreven staan,iis
aan bovengenoemde eisen voldaan,

Dit ie ondermeer bereikt door:

- een konsekwente toepassing van de bufferingstechniek beschreven in
hoofdstuk 2, welke is geschreven in een hogere programmeertaal (Algol).
Hiermee is het gelukt om op die pPlaatsen, waar niet regeldrukker en/of
bandponser de snelheid bepalende apparaten zijn, de rekensnelheid van
de EL-X8 installatie volledig te benutten.

- de in hoofdstuk 3 (paragraaf 2) beschreven analyse methode voor de
invoergegevens, die gebruik maakt van de bekende struktuur van deze
inveerstroom.

- test-kriteria te ontwikkelen voor de verschillende meetkanalen, die
ongevoelig zijn voor het karaxter van de getijstroom ter plaatse van
de meting (paragrafen 3.3 t/m 3.6).



- aanvullend op de testkriteria interpolatie-methoden voor gesignaleerde
fouten (hoofdstuk 4).
- modulaire opbouw van de programma's.

Hiermee is bereikt, dat slechts een geringe visuele inspectie nodig
is om een gegevensbestand te verkrijgen dat voor wat de betrouwbaarheid be—
treft als het best bereikbare kan worden beschouwd.

De data-produkten die berekend worden betreffende (hoofdstuk 5) uur-
lijks en getij-gemiddelde stromen en temperaturen,

De beschreven programme's zijn (nog) niet in staat om alle, mogelijke
fouten te verbeteren, terwijl ook enkele wensen 2zijn blijven liggen
(hoofdstuk 6). Wellicht dat de overgang op een nieuwe computer-installatie
van het KNMI gelegenheid biedt hier nog aandacht aan te besteden.
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1. Introduction.

Since the introduction of automatically recording current meters in
the observational programme of the department for oceanographic research
of tre Royal Netherlands Meteorological Imstitute (KNMI) in 1968, the
processing oI the data obtained with this instrumentation has been of
continuing importance. On the one hand all information contained in the
registrations should become available, whereas on the other hand limita—
tions on manpower and computing facilities'necessitated compromise. This
compromise consisted of a computer programme which decoded the punched
paper tape produced by a translation of the magnetic recorder tape of the
Plessey and Aanderaa current meters, and then produced a listing of the
decoded and computed values.

A description (in Dutch) of this programme is given in ref. (1).
Intensification of the observational programme, restrictions in
available manpower and computer time and the necessity to produce averaged
data for exchange among participants in the ICES Pilot Current Meter Net-

work required re-considering of the software package.

Therefore in 1972 a reconstruction of the package was started with
the following aims:

- detection and elimination of as much errors as reasonably possible by
the computer.

- computation of the data products agreed upon for exchange umder ICES.

~ implementation of future additions or alterations must be readily
possible.

- computer time the same as or less than the existing package.

The programmes described in this report have shown to meet the
above aims by using the following ingredients:

8. buffering techniques on back up storage (written in a high level
language ). This technique allows the Institute's EL-X8-computer to

run at full speed unless line printer or punched paper tape equipment
is involved.

A description is given in chapter 2.
b. error detection (as described in chapter 3) is done at a number of
levels:
1. the (known) structure of the input date stream is used as a tool
to detect errors in the magnetic tape recording in the current meter
and errors in the transiation process of this magnetic tape to a

punched paper tape (paragraph 3.2).



2. test oriteria have been developed for the data channels (paragraph
3.3 - 3.5). These criteria are such as to be independent of the
tidal characteristics at the mooring locations.

The speed criterion also acts as a detector for possible errors in
the performance of the current meter clock (paragraph 3.6).
c. Complementary to the test criteria are the interpolation procedures

for data, which are marked as possible errors‘(chapter 4).

d. The data products computed are hourly and tidal mean values for speed

components and temperature (chapter 5).

In chapter 6 suggestions are given for possible additional modules
that could not be implemented on our present computer installation.

The programmes outlined in this report have been written in the
ALGOL-60 language. Source listings are given in the Appendices D, E and F.

Presentation of the brogrammes does by no means imply that they are
without errors. Some errors do ooccur, be it only onece in our present
experience. However, it is hoped that & re-analysis and re-write of the
programmes for the new computer configuration of this Institute by the

fall of 1975 can overcome some of the errors encountered.



2. Buffering technigues and layout of data on temporary (drum) storage.

2.1. Buffering techniques.

In all three programmes discussed in this report extensive use is made
of a quasi-virtual memory technique whenever the large amount of current
meter data is involved. This is achieved by using twin buffers which are

alternatingly read (or filled) by the programme and transferred to (or from)
the drum storage, for each file.

To this end each file is accessed via a subroutine of the structure
outlined in fig. 2-2 for the case of reading from a file. Initialization
of the process is achieved by the sequence shown

calculate
startaddress
]
address =
startaddress
nrnext = startvalue - 1
Y
start transfer
to BUFFER 1
Y
address = address +
(2 P*bufferlength
]
start transfer
to BUFFER 2
Y
address = address +
(2 )*bufferlength
Y
reset bufferindex
boolean = true
|
wait until
transfer to
BUFFER 1 ready

Fig. 2-1 Buffer initialization sequence for reading data from a file
in flg- 2"1 .

From the starting information the drum address of the first memory

word is computed and used in the initialization of the transfer to BUFFER 1.



The address is then inoreased by the bufferlength to initialize the
transfer to BUFFER 2. The address is then increased once more for subse-
quent use in the subroutine in fig. 2-2.

Further variables are set to the proper values to be used in the sub-
Toutine whereas tne "boolean" is set to direct the subroutine to read first
from BUFFER 1. The .ast step of the initialization sequence is to uphold
further actions until BUFFER 1 has been filled.

The subroutine outlined in fig. 2-2 can then be used to read data from
the 2p-ropriate buffer to,say,an array DATA which is used in the main
programme For certain purposes the use of & counter "nrnext" is needed which
1s incremented upon each call of the subroutine.

The "boolean" is tested to direct the execution to the buffer ocurrently
in use. After transscribing of the buffer to DATA the bufferindex is in-
creased by the appropriate amount-depending on the length of DATA- and
compared with the bufferlength.

I the buffer is exhausted the following actions are performed:

- a refill is initiated

- the bufferindex is reset

- the address is increased by the bufferlength for integer type variables
or by 2mbufferlengths if real variables are involved.

- boolean is negated, i.e. set to point to the other buffer upon the next
entry of the subroutine.

- further execution is delayed until filling of the buffer to be used next
is completed.

This scheme has been developed for sequential work through the file.
Clearly jumping backward (or forward) can be achieved be an exeoution of
the initialization sequence with appropriate starting information.

This sort of "random access" should be minimized, however, to keep
execution times as low as possible.

By choosing the bufferlength the time needed for the transfers to/from
drum storage can be tuned to the execution time of the statements handling
the data. In this study this tuning has been done intuitively rather than
by experiment.

As a result however we can compute from the execution times of the
d fferent subsections of the programme that in those sections where execution
time is not limited by the lineprinter speed the ratio between cpu time and

drum transfer and access time lies between 5 and 10 indicating continuous

work for the cpu.
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Fig. 2-2 Outline of subroutine to read data from a file.

-
-

return




e e

It will be clear at this point that output to a file is done very
much along the same lines. The initialization is simpler and at the end
of the file a transfer must be forced to empty the buffers. Details can

be found in the appendices where the different buffer routines are

discussed.

2.2. Layout of data on temperary (drum) storage during the DATA-DECODER
and DATA-COMPUTATION programmes.

The general arrangement of the data on drum-storage during the
execution of the DATA-DECODER and DATA-COMPUTATION programs is shown in
Table 2-I. Especially in the sections which are used to hand over input
information, calibration data and decoding results from the first to the
second program, spare locations have been deliberately interspersed to
accommodate future developments. A detailed dascription of the contents
of this area is given in Appendix B.

The space for the current meter data per se has been calculated on
the basis of sea endurance of our bresent current meters. At a rate of one
rTegistration every ten minutes the endurance is about 8 weeks, although
we do have a registration of 11 weeks.

Space has been allocated for a& maximum of nearly 15 weeks(the above
registration rate gives 1008 samples per week so that a period of 14 weeks
and 6 days can be dealt with).

The & track inputtape is read into the buffer area "INPUTTAPE" at
the maximum speed of the paper tape reader. This is done to avoid errors
due to slip when s8topping the tape in the case that a more direct tréatment
of the data is used.

The results of the decoding is stored in the "DATA" area in the
order: reference number, temperature, direction, velocity, errortag (see
section 3). When a registration of an Aanderaa ocurrent meter is processed
the additional salinity and depth data are stored in that order in the
"SDDATAY area.

Further tests and computations are done on these files.

The results of the testing during the DATA-DECODER program are storéd
in the error tag word of the data-points under test. There is only one
exception to this practice in that the end of whole registration and
-possibly- detected clock stops are signalled by giving the reference

number in the next data-points a value of 999999.
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The program DATA-COMPUTATION has as a first task to build up the
ERROR-TABLE (ef.Table 2-I) by scanrning the error tags until this refno
value 999999 is encountered. The ERROR-TABLE is then used in the subsequent
treatment of the errors (see section 4.1).

The file HOURLY MEANS is build up during the calculation and
printing of the individual data-points in DATA-COMPUTATION (cf. section
4.2 and Appendix E).

As can be taken from Table 2-I in the bresent set up a maximum of
300000 words of drum storage must be available for'the program. Some
—-although rather crude- safeguards have already been built into the
brogram to prevent the reading or writing in areas far outside the file-
limits indicated in Table 2-I. As the use of some files is closely inter-
connected not all of the buffer routines need such a saveguard. As an
example the files DATA, SDDATA and INPUTTAPE have a common saveguard in
the buffer-routine for DATA (procedure OUMPMEET, cf. Appendix D).

2.3. Layout of data on temporary (drum) storage during the ACM program.

In this program two files are used: DATA and CORRECT, cf. Table 2-II.
The program starts by buffering the paper inputtape (which is the output
papertape of DATA-COMPUTATION) in the DATA area. (In fact all numbers are
multiplied by 10 to save storage space). Then the corrections are inser-
ted in the file in the proper plasce (see section 5.2).

Taking as the time step, the total elapsed time divided by the
number of data cycles less one, whioch time step might be slightly different
from 10 minutes, the time corresponding to the data points is computed,
and the current components are corrected. These three data are then added
to the CORRECT file in the order indicated in Table 2-II. Subsequent data
products in the ACM program are derived from the file CORRECT,
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3. Data-Decoder-Multipurpose.

In this chapter a description is given of tne different techniques
used in DATA-DECODER and of the meaning of the various tests. The
full program listing is given in Appendix D.

This section ends with an explanation of a typical output and a
discussion of results obtained sofar and information on run time on the

EL-X8 installation of this institute.

3.1. Initialization, type-selection and fuhction—selection.

The program expects two punched paper tapes: the firss with infor-
mation on identification of the station, type of current meter, calibration
data of tne different sensors and the function(s) to be performed on the
data. This first paper tape is T-track flexowriter code and is unformatted.

The second tape is an 8-track vaper tape and is produced by trans-
lation of the magnetic tape from the current meter. The sstructure of the
data contained in the 8-track tape will be discussed in detail in section
3.2.

Now let us return to the first tape. Since in this institute two
types of current meter are in use, viz. Plessey MO21 and Aanderaa MNodel 4,
which have a different number of sensors, the initial tape will be slightly
different. As can be seen in figs. C-1 and C-2 of Appendix C in ttre
Aanderaa case four more consitants are used as calibration data of the
extra salinity and depth {pressure) sensors.

Apart from these 4 extra constants the initial tapes are identical.

There are only two places in the initial tape where predetermined
values can be expected and therefore are suitable for an automatic Lest
on the correctness of the tape. Thess placed are the type of the current
meter (place no. 7 in the tape) and the function(s) to be performed {the
last number in the tape). I tae tests tfail, i.e, if the wvalues do not
correspond with what must be expected, the program will give a printer
message and will terminate without any rfurther action.

The first selection concerns the type of the current meter. This
will either be Plessey or Aanderaa. A further complication arises from the
fact that at a certain phase of the development of this program the trans-
lator was changed in such = Jay that the reference pulse (cof. section 3.2)

is punched in track 8 and the varity bit in track 7 instead of the original
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7 and 8 respectively. This has been done in order to facilitate wvisual
inspection of the tape in case the brogram runs into troubles (cf. sec-
tion 3.2).

To be able, however, to eventiually reprocess the older tapes without
retranslation, the program should provide for both kinds. This has been
achieved by introducing extra information in the number representing the
type. The value to be inserted in the initial tape is selected from
Table 3-I.

The program DATA-DECODER has been devised to serve a number of pur-
poses which have in common a step for Gecoding and format test of the
8~track tape. The subsequent function(s) to be performed will be selected
by the value of the last number on the initial (Y-track) input tape.
Table 3-II shows the functions implemerted in the programsas given in
Appendices D and E,

Inspection of Table 3-II reveals that function number = 1 conforms
to the standard processing, while function number = O Wwill seldom be used.
Since some current meters have not been fitted with a temperature

sensor function number = 2 is the standard processing in such a case.

Function number = 3 is meant to display the data from a laboratory
test of an instrument for serviecing purposes. It should be noted that
function number = 3 is signalled to DATA-COMFUTATION as 0.

Function number = 9 is used to get the raw data printed for those
registrations where automatic Processing gives unsatisfactory results and
visual inspection is needed to get a better interpretation. The raw
salinity and depth data of an Aanderaa meter are not printed.

Since the printing can be done by a part of DATA-DECODER no sub-
sequent program is needed for this printing.

The function numbers 4-8 have not yet been assigned specific functions
and can therercre be used in future extensions. Just before termination
the program DATA-DECODER puts a question for the successor program -if any-
on the operator's command teleprinter (COTEL), who will take care to have
that program in core.

In other installations a successive program might for instance

be called from some library without the operator's intervention,

3.2. Decoding and format tests.

The Plessey current meter is fitted with 4 data channels. During a
measuring cycle each channel is digitized to give a 10-bit word which is

recorded on magnetic tape. At the end of the measuring cycle an extra



TABLE 3-I,

Selection of type-value

Plessey MO21

Aanderaa Model 4

HeTercnce in track 7
Parity bit in track 8

11

21

<

Reference in track 8
Parity bit in track 7

12

22
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reference pulse is recorded as a delimiter,

These four channels are:
- a reference resistance, giving the identificetion number of the

current meter
- temperature
- compass
- 8peed
The Aanderas current meter is fitted with 6 data charnnele, com-
prising the same functions of the Plessey plus sensors for salinity and
oressure (depth), The registration on the magnetic tape is completely
the same: 6 10-bit words with a delimiting reference pulse.
The tape-translator reads these magnetic tapes and perZorms the
following operations:
- a 10-bit woe.od is divided in two groups of 5 bits which are stored as
the bits 1-5 of two 8-bit characters.
- each grour is inspected whether it are &ll zero's or not. If all zero's a
sixth bit is set in that character otherwise the sixth Hit is reset.
~ if a reference pulse has been sensed immediately preceding the 1C-=bit
word under consideration the eigtn (reference) bit is set in the higher
order character,otherwise reset. The reference bit in the lower order
character is always reset.
- from each character thus obtained the parity is nade even by setting
or resetting the seventh (varity) bit.

- the two characters are fed to a baper tape punch, the higher order
character first,

Fige 3-1 siuows part of the 8-track tape thus produced fcr 2 Plessey
current meier. Except for the 4 extra characters (for thre salinity and
pressure channels) an Aanderaz tape is identical.
Fig. 3-1 clearly defines what gtructure should be expected in the
character string constituting the registration.

A mumber of errors can however occur:

- malfunctioning of the registration part in the curren+t meter may cause
less than 10 bits in a word being written or words being "hidden" by
other words writtem over ii.

- improper adjustment of the translator can cause spurious reference bits
being punched.

- lo¢ic errors in the translator or paper tape punch can give rise to
illegal characters, i.e. true zero bits erroneously set or thne narity

bit having the wrong value.
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The first two errors disrupt the prover stiructure of the character
string, so that special actions are needed to get iie most gorrect inter-
pretation. The logic errors resulting in illegal characters are easier to
cope with in that e.g. a simple interpolation in the pertaining measuring
channel will give a most apparent value.

The structure of the ocharacter string can ve formally defined as
shown in Table 3-IIT where the well-known Backus-Naur form (BNF) has
been used.x)

From Table 3-III it can be understood that the deifinitions of the
Plersey and Aanderaa registrations are given with the decoding process in
mind rather than the actual registration brocess, where new data cycles
are added at the end of the already existing registration. In general such
so-called right-recursive definitions as used hers are considered to have
certain advantages relative to left-recursive constructions when the
structure analysis is considered as a syntax analysis (see e.g. Foster,
1970).

It must be emphasized however that the definitions in Table 3-ITI are
not ally context-free in the sense of the theory of formal languages,
Clearly the translate error definitions could have been given as

<tiranslate errord 1: =

{regissration error ) <registration err01> _
with the additional constraint that a translate error must consist of the
same number of characters as a data cycle.

With the definitions of Table 3-II1 at hand the decoding and

5=2).

structure analysis process is rather straight forward (see fig.
To start the process the input character string is scanned Tor the
firs$ reference character, i.e. character where the reference bit is set.

%)

For the reader not familiar with the BNF notation:

the first two lines of Table 3-ITI should be read as:

- an <Linput string> is defined as a <:registration:> followed by a
<{terminal character>, and

- a < regisiration> is defined to be a < Plessey registration:> or an
<<Aanderaa regishrationj} .
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TABLE 3-ITI,

Formal definition of the structure of the input character string

1]

<input string> :: <registrations <terminal characters>

<registrations> ::

<Plessey registrazion>‘ <Aanderaa registration >

<Plessey registrations 31:= < Plessey parts <Plessey registration >
< Plessey part>

<Plessey part> ::= <Plessey cycle > ’ <Plessey translate error >'

<registration error >

<Aanderaa registrations> t1:= < Aanderaa rart > < Aanderaa registration>
< Aanderaa part >
<Aanderaa part> ::= <Aanderaz cycle> <Aanderaa translate error>
<registration error >
<Plessey cycle> ::= <reference> <temperature > <direction> <velocity>
<Plessey translate error > ::= < reference > < Plessey ref tail>
<Plessey ref tail> ::= < temperazure> <temp tail >
<reference> <direction> <velocity >
<Aanderaa cycle> ::= <reference> <tempverature > <salinity > < pressure>
<direction> <velocity >
<Aanderaa translate error > ::= < reference > < Aanderaa ref tail >
<Aanderaa ref tail> ::= < temperature> <Aanderaa temp tail>|
<reference> <salinity > < pressure> <direction>
<velocizy>

<Aanderaa temp tail> ::= <salinity> < Aanderaa sal tail >

<reference> <pressures> < direction > < velocity>

<Aanderaa sal tail> ::= <pressure> <temp tail > |

<reference> «<direction> <velocity >

<temp tail> ::= «<direction> <reference » I <reference> <velocitys
<temperature> $:= <channel »
<salinity > s:= «<channel>

<pressure > :¢= <channel>

<direction> s:

<channel >

<velocity> 3 <channel >

<reference > 3: <reference character> <characters

<channel > :: <character > <character >

]

<registration error> ::= < reference characters <error tail >

<error iail> ::= <character> <error tails> | < empty >




Figo 3"2

Y
] -
get get Tirst reference
character A character
no
—>
yes
initialize set '"'previous counter" to
previous counter expected value (8 or 12)
Y

Y

character
counter s .
process ;e; initialize character counter
ence charac:r— and process reference
er character (parity cueck etc.)
y
< \
1
| get get next character and test

character for terminal character

For and test for reference if
more not increment counter and
de- continue the loop
tails

A > cf.
fig, 3-4

increment
character
counter

if reference exit out of
the loop




charac-
ter counter
=8(or 12)

no

Y

Fig. 3-2 continued 1,

previous
counter
L S{or 12

error tag = 1

Y

insert previous
data cycle in
DATA-file

A

error tag = 0

add present
cycle to DATA

re enter
LOOP

test character counter and
if corrent nnack for previous
data-cycle comnlete

if previou: not complete add
extra datr-cycle with
errortag = 1

add present data-crycle to
DATA-file

and start loop for next
data-cycle



Fig, 3-2 continued 2.

Note: counter 8 (or 12)

counter Jyes
>8(sr 12

has present zycie more
than 8 (or 12) characsers?
it so, was previous cycle
] incomplete?

brevious if yes,add it to DATA with
counter no

errortag = 1
<8(or 12) €

no

Lprror tag ﬁg?]

/ Y

add nonsense
cyele to
DATA
(
y
Lerror tag = 1 add a nonsense cycle to
A DATA with errortag =
1Y
add cycle to
DATA
decrement
character subtract the correct number
counter by from character counter and
A 8(or 12) test sign of remainder
if positive add another nonsense
yes cg:nter cycle to DATA
if regative start a new decoder
* no cycle after resetting previous
counter to expected value.
previous-
counter=
8 (or 12)
Y Y
Te enter
LOOP




present
counter

FPig, 3-2

continued 3.

even
?

error tag = 1

add nonsense
cycle to DATA-
file

(or 12

?

Y

yes

previous coun-

ter = 8 (or 12)

re enter
LOOP

error tag = 1
no
Y
" add nonsense
cycle to
DATA-file
/ T~y

(<)

if the present counter value is
odd no <translate error > can be
involved so a < registration error >
is the proper counclusion

if moreover +the previous counter
was not 8 (or 12) one more nonsense
cycle must be filed

anc. reset previous counter to
expected value



Fig, 3-2 continued 4.

previous

counter + check previous
present es counter

» try a <translate
N 1 error>
error tag Y if test fails add
nonsense cycle to
! Y DATA-file

add nonsense

cycle to
DATA-file
- ]
Y
save presens partial
Z;depiizial Y cycle and character
present counter counter
value and start next
decoder cycle
Y
re enter
1OOP o
error tag =
g if +translate error
v recombine to proper
cycle and add to
combine both DATA-file
partial cycles
and add to
DATA-file

Y

previous counter| reset previous counter

= 8 (or 12) to expected value
- and
Y start next decoder
re enter cycle

LOOP



Tige 3-2 continued 5.
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Then the subsequent characters are converted to form the various
data channels incrementing & counter after each character. As soon as
the next reference character is sensed, the counter is tested for the
corresponding value: 8 or 12 characters for Plessey and Aanderaa current
meters respectively. If the test succeeds the previous counter value is
tested. If that cycle was not complete a nonsense cycle with errortag =
1 is added to the DATA-file. Then the converted data of the present
cycle are stored in the DATA file after addirg a tag (cf. section 3.4
and 3.5). In the case of:an Aanderaa the salinity and pressure data are
saved in a separate file, SDDATA.

If however the test fails two different possibilities must be
distinguisheds
-~ the counter indicates more than 8 or 12 characters
- the counter indicates less than the expected number,

In the case of more than 8 (or 12) characters the previous counter value

is tested for completeness of the previous cycle. If this value was less
than 8 (or 12) a nonsence cycle is added to the DATA-file with the error—
tag = 1, Then subsequent nonsense cycles are added again with errortag = 1,
decrementing the present counter by the apprcpriate value for each cycle
as long as the counter value is positive.

By this procedure it is achieved that data cycles registered one
over another on the magnetic tape will be interpreted as an appropriate
number of cycles to (hopefully) maintain tae correct timing of our data.
Clearly the automatic fashion of decoding employed cannot cope with
insufficient technical servicing of the current meters resulting in e.g. 2
"registration disaster".

dhen the counter value is found to be less than expected, a choice
must be made between a <registration error> and a possible < translate
error> . From the structure in Table 3-III it is clear that a < translate
error> 1s possible only if the counter value is even, which possibility
requires further inspection before being accepted. Otherwise a <registrat-
ion error> is detected and properly taken care of., In that case possibly
a previous incomplete cycle though with an even counter value is consi-
dered to be a < registration error > too.

When the possibility of a <translate error> must be considered
the action depends on the value of the previous counter:

1. if this value is 8 (or 12) the present partial cyvcle is saved together

with the present character counter for use in the next decoder cycle.
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2. if the previous counter is less than 8 (or 12) and the sum of the
previous and the present counters does not equal 8 (or 12) a nonsense
cycle with errortag = 1 is added to the DATA file and the present
partial cycle and the present character counter are saved for sub-
sequent use,

3. if the sum of previous and present counters equals the expected
value both partial cycles are combined to give a complete data cycle
which is then added to the DATA file.

The previous counter value is reset to & (or 12) ror use in future tests.

Again it must be emphasized that an improper adjustment of the
translate machine, resulting in lots of illegal reference bits cannot be
corrected by an automatic data analysis into a state of complete integrity
of the data produced!

Finally note that, whatever functions were performed under control
of the values of the present and previous character counters, the vprocessing
of the reference character, the occurrence of which caused these actions,
is essentially part of the next decoder cycle.

The tests decribed sofar ars concerned with the structure of the
input string only. We will now turn our attention to the recognition of the
different characters and the varity and true zero tests.

As mentioned before the inp?t string consists of 8 bit characters
which thus can have values from O through 255.

Two special characters can be distinguished beforehand: the "blank"
with value O which has no significance and therefore can be ignored and
the "terminal character" with the value 255, marking the end of the input
string.

The remaining 254 characters have a meaning which depends on the
place of the reference and parity bits ir. the character (cf. Table 3-1).
In fig, 3-3a’b the significance of the different bits in both cases are
indicated.

According to the type of the current meter, i.e. either 11/21 or
12/22, a 256 element TRANSLATE-table is built up as follows:
~ The n-th element is assigned the value n modulo 32.

— Then elements 33 through 63, 97 through 127, 161 through 191 and 225
through 255 are reassigned to have the value 50. These elements are
selecved to correspond to characters where the "true zero bit" is set
although the value part of the character is nonzero,

-~ As a third step the elements corresponding to "reference characters", i.e.
characters with the reference bit set are negated. This applies to the
elements 128 through 255 for the reference bit in track 8, whereas the
elements 64 through 127 and 162 through 255 are involved in the old tapes

with track 7 for the reference bit.
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- A8 a last step the elements O and 255 are reassigned the values -255
(blank) and 255 (terminal character) respectively. Note that the element
0 (blank) must be distinguishable from an element with value part = 0
and the true zero bit set.

A second table of 256 elements, the PARITY table, is filled with
the boolean valuss "true" and "false" in such a way that the n-th element
is "true" if tne parity of the character corresponding to that element is
odd, and "false" if the parity is even.

With these two tables at hand the character tests are performed
as follows, cof. fig. 3-4.

The appropriate value for the next character is obtained by table
look up in the TRANSLATE table at the element given by the value of a
function "list", This function gives as its output the value of the next
8 bit character in the input string. As a side-effect the corresponding
value of the PARI[Y-table element is assigned to the boolean "wrongparity".

As has been mentioned earlier, "blanks"
~ indicated by character = -255- are ignored.

Then the character is tested for the terminal vaiue 255, If this test
succeeds the end of the input string is reached and execution will exit
from the decoder loop (cf. fig. 3-2).

Otherwise the sign of "character" is sensed for the reference indi-
cation. If it is a reference character the checking of the present value
of the character counter and eventually the value in the previous cycle
starts, see fig. 3-2 and its explanation, The processing of the reference
character itself is dons at the beginning of the next decoder cycle. This
processing involves:

- dropping the minus sign

~ if wrongparity = true, i.e. the character has an odd parity a toclean
"skip" is set "true" otherwise "false", This boolean governs the inter-
pretation of the characters before data are added to the LATA-file.

- if characser = 50 indicating an illegal true zero bit "skip" is set
"true"

- the value of '"character" is saved in "number" for subsequent use

- the character counter is reset to 1.

Then execution will continue at GETCHAR.

If no special character (blank, terminal or reference) is found the
character is treated in the standard way:
- the character counter is incremented by 1

- if wrongparity = trus "skip'" is set "true"
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- if an illegal true zero bit is detected “"skip™ is set "true" also
- if -he character counter is even and skip = false the value of "number"
and "character" are combined and stored in the proper place of the data

cycle. If, however, skip = true the action depends on the chamnel
involved:

a. Jor reference, temperature, salinity and pressure the previous value
is inserted as the rresent one
b. for the direction and velocity channels a O is inserted, which at a

later stage will eni'orce an interpolation of the value from the

surrounding data (cf. section 4.1).

Pinally "skip" will be set "false"

¢, if the character counter is odd the value of "character" will be

saved in "nmamber" for later use.

In either case execution continues at GETCHAR.

Apart from the structure and character tests seme more checks are
part of the decoder cycle.

Two of these checks are concerned with the direction and velocity
channedB and are performed by the routine which adds a data cycle to the
DATA file. A detailed discussion of these checks will be given in the

sections 3.4 and 3.5 describing the tests on the velocity and direction

channels respeotively.‘

3.3. Test for temperature channel.

The temperature channel, if a sensor was installed on the pertaining
current meter, is in our setup used for two purposes:

- as a mark of the begin- and end times of the periode that the instrument
was moorec

- as a temperature measurement proper,

The test described in this section is to serve the first purpose
only. A test on the temperature data as such is not performed. As a result
of these measurements only hourly means are computed neglecting values
that are obviously "too far off" of the previous mean value.

The search for the first and the last measurement with the mooring
set is based on the fact that temperature fluctuations in the Southern
Bight of the North Sea are virtually nonexistent. A& weak tidal signal
with amplitudes of the order 0,1 - 0.3 degrees only scarcely occurs on
top of a long term gradient which in spring and fall ecan reach peak

values of upto 2°C/Week but is much less during the rest of the year.

=)

One more test, involving the temperaiure channel, is part of the decoder

;
cycle. A description is given in section 3.3,
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Therefore the start of the mooring period is zssumed as soon ag
the differences between three successive hourly mean values of the
temperature readings are less than 3y which depending on the calibration
of the thermistor amounts to 0.1 - 0,2 degrees.’=

The average value thus obtained is used to scan the individual
measurements until the first measurement that fits the apbove criterion
of less than 3 units difference. This measurement is subsequently con-
sidered to be the first measurement cycle with the instrument moored at
its target depth.

The search for the last measurement evolves along much the same
lines.

The temperature channel of the whole registration is scanned, com-
paring each individual value with an hourly mean value that is updated
dqring te scan, As soon as three successive datacycles show a difference
of more than 10 units (i.e. 0.3 - 0.7 degrees) the end of the useful
Tegistration periode is assumed and indicated as such in the DATA file.

Clearly improper functioning of the digitizer in the current me ter
can yield an erroneous result in this test, but the registration would
then be of limited value anyway!

In our experience the criteria described above give results which
coincide with results from visual inspection combined with data from the
mooring information sheet.

Clearly other sea areas might enforce different values in the
criteria,

No correction of erroneocus temperature data has been envisaged?

but an implementation of such a feature is possible in a later stage.

Je4. Test for the speed channel,

As an introduction of this section we will briefly discuss the
speed measurement.

The movement of the water relative to the current meter is transfor-
med in a rotation of the propeller (Plessey) or the rotor (Aanderaa). By
& magnetic coupling this rotation is fed to a reducing gearbox which in
turn advances the slide contact of a potentiometer. During a registration
cycle a digital resistance value equivalent to the position of the slider
is registered on the magnetic tape.

J‘)’I‘he computation and tests of these hourly means are performed during

decoder part of the program,
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A current speed is thus translated in a difference of the
Tesistance values, occurring in the registration.

Both current meter types have the problem of a "gap" in the poten-—
tiometer and the possibility of erroneous digitizing in common. The
Plessey meter has one more check point in that damage or removal of the
vane will couse the propellor to be no longer at the front end but at the
rear end of the instrument. The propeller will then rotate in the wrong
direction which is detectable in the sign of the changes of the subse—
quently registered resistance values ("a negative speed" results).

As already indicated, the "gap" in the potentiometer calls for
special attention. The "high" end and the "low" end connections of the
potentiometer have a certain dimension as has the isolation between them,
The "gap", spanning the three areas implicated above, will show up in the
Tegistration as a resistance value of 0, 1, 1023 (all ten bits set) or
some fancy number in between, depending on the particular current meter,
As the numbers O, 1 and 1023 cannot occcur outside the "gap" they can be
recognized as such and indicated in the DATA file, This signalling is done
during decoding the input-string by the routine which adds a data cycle
to the DATA file. A speed gap, which is considered a special kind of
speed error, is indicated by giving the srrortag (cf. section 3.2) the
value 100 (see also Table 3-IV),

The nonsense numbers generated by some current meters in the "gap"
can in general only be detected asg erroneous digitizing or "suspect data"
in the rest of the speed tests,

As will be clear from the above thcse tests are:

- detection of "suspect daia"
- "negative speed" detection in the Plessey case.

Detection of "suspect data". The criterion for this test must be able to

deal with fully different current situations.

In the Southern Bight the current is meinly of tidal origin (anplitu-—
des off the Dutch coast are up to about 1 m/sec) combined with a small
residual current (typical order of 5 cm/sec).

Horeover the tidal current can very from a purely alternating current
to a nearly constant but rotating current characteristic for an amphidromic
woint. After some experimeating we reached at a fully empirical criterion
which gives the same results as a most critical visual inspection could
give us, (It should be noted eélready here that results rentioned incorporate
the interpolation procedure described in section 4.1. This means that
possibly shortcomings of the £peed criterion though rarely occurring, can

be corrected with a good deal of success by the interpolation procedure
used, )



TABLE 3-IV.

The values of the errortag.

Value

Meaning

10

100

110

complete data cycle, needing no special treatment of the

direction and sveed channels.

incomplete data cycle, to be recovered by interpolation of

all channels in the subsequent analysis (ef. section 3.2).

complete data cycle; direction channel needs special treat-

ment due to either gap or suspect value (cf. section 3-5).

complete data cycle; speed channel needs special attention
due to either gap or suspect value (cf. section 3-4).
complete data cycle; both direction ang speed channels need

special processing due to gap and/or suspect values,
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The criterion consists of two rarts and can be described as:
"a gpeed reading is considered "suspect" when it differs from the
preceding value by more than 10 cm/sec and by more than 20% of that
value",
The criterion is graphically displayed in fig. 3-5.
This criterion -implemented as a boolean function- is now used as the
central building-stone of the test of the speed channel (ses Tig. 3-7).
This test comprises essentially five levels when the initializing
has been done:

1. test the channel reading as compared with its immediate non-gap,
non-suspect predecessor called "previous value',

2. if this test fails try the next non-gap reading as compared to
"previous value".

3. if this test fails too, try the predecessor of "previous value". If
this test is succesful "previous value" is considered "suspect" asg
yet and is tagged as such.

4. if this test fails too a third reading is taken into consideration.
If these three values "fit to each other" there remaia two possibili-
ties:

a. it is a rapid change of speed before/after the turn of the tide

b. the clock of the current meter stopped, to restart again at a
later time.

The first possibility is readily aetectable by looking at the tine

dependence of the five speed channel readings involved sofar:

"previous value", its predecessor and the three subsequent readings.,

If the conclusion cannot be alternative a&. the second alternative

called "clock-failure" is chosen.

This is indicated in the DATA file as an end of file mark and by

introducing the number of the data cycle in a separate table.

The initializing for the test of the rest of the record fras essentially

been done in that the three first readings fit each other.

5. If also the test at level 4 failed a maximum of two more channel
reading is tried to fit "previous value". If again this test fails a
"clock-failure" is assumed and subsequently marked as abcve.

In this case however re-initialization of the test sequer.ce is needed
as the Tirst three readings do not fit among each other,
These five levels of testing yield the schematic flowchart given

in flg. 3—70
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The boolean function, which constitutes the test criterion, also
tests for the proper seguence of the speed channel readings in the
Plessey case. As soon as the sign of the changes is stably negative
(subsequent resistance values are increasing numbers excert when the
gap 1s in between) the tzil fin is assumed to be lost and further
testing is stopped. In the DATA-file an end-of-file mark is inserted.

From the above explanation it can be understood that a clock
failure in principle can ocecur an apriori unknown number of times. In
the orogram this number originally was arbitrarily limited to ten,
although such a high number can alreacy be considered as making the
registration worthless for further treatment.

In practice however we found that under extreme condition (i.e.
for the Southern Bight extreme) the criterion sometimes fails and indi-
cates & clock failure where according to visual inspection there is
none. Therefore we left the original limit of 10 unchanged as an extra
safe<y margin,

At only one occasion the computer beyond a certain point of the
program produced complete nonsense until the operator stopped the
machine., A distinct reason could not be identified. The currvent meter
concerned had been moored on one of the banks inside the Frisian isles
and fell dry part of the tidal period. Moreover the propellor was
stuck a couple of times by sea-weed! ,

The around 90 remaining registrations processed so far indicate
that the criterion, although entirely empirical, works o any manually

feasible level of accuracy in the data produced.

3.5. Test for the direction channel ,

Quite analogous to the speed measurement, the measurement of the
current direction is implemented as a resistance measurement, A contact
wire, which moves with the compass needle, is drawn against a potentio-
meter as the "sliding ccatact" at measuring time,

Thus we have also the "gap-problem" in the direction channel. This
again gives rise to the gap-readings 0,1 or 1023 (all ten bits set) or
(depending on tihe current meter) a nonsense number,

The gap-readings are marked by the routine which adds the data cycle
to the DATA-file., In accordance with Table 3-IV direction-srrors whether

"gap" or "suspect" are signalled in the appropriate errortas by increment-
ing this tag by 10.
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Fig. 3-7 continued 4.
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Fg. 3-7 continued 5.

Fig, 3-7 Essentials of the speed channel test flow chart,
For full details of. Appendix D,
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The nonsense numbers, as produced by some currentmeters in the gap,
and other "suspect" direction values are trapped by a criterion which
must properly deal with the following facts:

- direction jumps in alternating tidal currents must be recognized and
accepted as such

- at low current speeds the torque which alignes the current meter is
small, thereby causing a variability of the direction readinge, 'This

variability comprises the combined effects from different sources

(mooring motions, influence of surface waves, eddies with time scales

of more than a few seconds, etc.) and must be allowed for.

The ‘adopted criterion is again established experimentally and is a

function of ecurrent speed., At the lowest speed a change of direction

from one measurement to the next of about 70 degrees is allowed, This

value is reduced stepwime until above 60 cm/sec a change between sub-

sequent measurements of about 30 degrees is allowed.

Since the speed is used as a parameter in the direction criterion

it is clear that the direction test cannot be started until the speed
channel test came to its end,

Again the criterion in the program has been implementad as a

boolean function.

As the test is performed on successive non-gap direction readings

provision has been made for intermediate gap-readings, by allowing an

extra change of about 15 degrees for each gap-reading encountered between
the readings to be compared.

In the test it is assumed that the correlation between two direction

readings which 'are more than about half an hour apart, is so small that

testing is no longer considered a sensible action. The reading is then

accepted as it is and used in subsequent testing.,

With this limitation in mind the test evolves along the following

lines:

1.

2.

given a "previous direction" get the next non-gap direction and test
it with the most recently computed speed.

if the test fails get the next direction and test it witk an updated
speed value as a parameter. If this reading fits, compare it with the
rejected value, If this test fails the (twice) rejected value is
marked "suspect" in accordance with Table 3-IV. The last accepted
reading is taken as the "previous direction" in subsequent tests.

If test 2 faile too, get a third non-gap direction reading and compare
it with the "previous direction".

If it fits, the second Tejectsd value is compared with this third

value. When rejected it is tagged "suspect". The first rejected reading
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is8 then tested with either the second value when this is as yet
accepted or with the third reading which is accepted anyhow. If the
first direction value is again rejected it is marked "suspect"

(cf. Table 3-IV).

Finally the third value is taken as the "previous" value for sub-
sequent test,

4. If the third reading is rejected also, all three values are compared
among themselves. Up to three values can then become marked "suspect".
As "previous value" we take:

- the second value when the first and second readings fit but the third
does not

— the third value in all other cases even when marked "suspect". This
last possibility reflects the statement that after about half an
hour the correlation between direction readings is considered too
small to make any sense in using it in tests,
As has already been stressed in section 3.4 for the speed test,

the direction test criteriom complemented with andwhere necessary correc-—

ted by the interpolation procedure for suspect value (cf. section 4.1)

is only succesful to the extent that a most critical visual inspection

can not give other results.

3.6 Evaluation of clock performance.

As a final test of the full registration, the number of data cycles
that must be expected is computed using the input information on the times
and dates of the first and the last data~cycles and the time-interval
between two successive data~cycles. Wren this expected number of cycles
differs from the decoded number of cycles by less than 2 0/00 a correc-
tion for the time~-interval is computed and printed. This information
combined with the information on detected (rather "suspected") clock
failures (cf. section 3.4 on speed channel tests) gives an indication of
the quality of registration as far as the timing of the series is concer-
ned. Also a more decisive conclusion about the nature of the "suspected"
clock failures can be drawn: if the decoded and the expected number of
data cycles are virtually the same a real clock failure is highly im-
probable if not excluded..
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3¢]. Explanation of the output.

In fig. 3-8 an ocutput of the DECODER~program is shown along with
comments. Moreover it is not an output of the program version as given
in Appendix D in which same minor program errors with no bearing on the
output have been eliminated.

Also not all possible errors occurred in this registration.

3.8. Summary of results and timing information.

Compared to the results of the older brograms, described in

Report no. V-241 of the K.N.M. I, (ref. 1), the following improvements

have been achieved:

- reduction of the execution time for the complete decode and test
sequence by a factor of 4-5,

= Proper indication of erroneous registration cycles by using the
structure definition of Table 3-II1.

— more detailed quality control of the translation process by intro-
duction of the translate error notion and by inspection of the
true zero bits.

- test criteria independent of the tidal characteristics of the
measuring area have been devised,

- introduction of a clock failure test has revealed a number of peculiari-
ties of the (mechanical) cloocks in Plessey and Aanderaa current meters.,
This gives us a better indication of the quality of the registration.

~ the tests give the same results as a most critical visual inspection
could give, Therefore such visual inspection can be greatly reduced and
are guided by appropriate messages from the program. Also the servicing
of the instruments is facilitated by these messages.

- the program is arranged in such way that extensions and/or changes can
be incorporated rather eagily,

As far as computer time is concerned it can be stated trat on the Elec-
trologica EL-X8 computer installation in our Institute the decode and test
Sequence together with the initial read in of input tapes for a typical
6 week registration takes about 6 minutes job run time. In & multiprogram-

ming environment the CPU time could probably be reduced to about 60-70 %
of that time.
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4. DATA-COMPUTATION.

The program DATA-COMPUTATION embodies the second Jjob step when one
of the functions O through 3 has been asked for (cf. Table 3-II),

The main purpose of DATA-COMPUTATION is the interpolation of "gap"
and "suspect" direction and velocity readings under control of the error-
tags in the DATA-file and the listing of the results computed from the
(thus updated) DATA-file, desides hourly means of a number of channels
are computed and listed at the end of the printout.

The interpolation method ig developed and discussed in section 4.1.
In section 4.2 varibus bages of the output are shown and commented, An
example of what can be done by visual inspection of the output is dig-

cussed in section 4.3.

In section 4.4 some resBults are summarized along with information
on job run time.

4.1. Handling of detected erTors.

In chapter 3 three different kinds of errors have been introduced

(cf. Table 3-IV):

a. incomplete data cycles with errortag = 1

b. "gap" readings in the direction or velocity channels or both, indicated
by errortag = 10, 100 or 110

c. "suspect" readings in the direction or velocity channels or both,
agein marked by errortag = 10, 100 or 110,

In the case of an incomplete cycle the direction and velocity channel
readings must be synthesized by interpolation. The same applies for "gap"
readings. "Suspect" readings, however, require a more elaborate treatment,
because they are suspected to be errors but might as well be sensible
readings, which could not fit the test criteria for one or more reasons,
Amongz these reasons are:

- stormy weather (more accurately: a rough sea-surface with seas or
swells) can cause a noisy signal, especially in the direction channel

- in an area with alternating tidal currents, the period around the turn
of the tide can yield data for direction and/or veloocity that individual-
ly still ocannot be made to fit the test criteria although it ie found to
fit the overall time dependence.

We therefore developed a scheme in which the difference between the
"suspsct" reading and the value resulting from the interpolation is com-

rared with the scatter of the correct readings around a computed least-
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squares fit. If that difference is less than twice the r.m.s. error of

the fit, the reading is accepted after all and the errortag updated accor-
dingly. Otherwise the "suspect" value is indeed rejected and the inter—
polated value will be used instead.

The interpolations of the direction and speed channels is done in
separate passes,

For the least-squares fit computation an algorithm is used which
selectsas a minimum 5 non-gap, non-suspect values in the channel concerned
preceding a gap or suspect value and 5 accepted data following the value
to be interpolated. If additional gap or suspect values occur in these
groups of 5 the length of the "interpolation area" is accordingly increased
until 5 successive accepted values are found at the beginning and at the
end of the area, This requirement might give problems at the begin and at
the end of the total time series and is therefore slightly modified to
fit the bounda 'ies of the time series.

The data thus selected are fed to a subroutine which computes the
least-squares fit polynomial. The degree of this polynomial is selected
by the subroutine to give the best fit but has an upper limit given as a
parameter.

In our program we have chosen this upper limit to be 5 as an empirical-
ly acceptable value. Using a minimum of 10 data points the maximum of 6
coefficients is found to give reasonable interpelations, even for directions
at and around the tide-turn in purely alternating currents.

After the computation of the least-squares fit and the r.m.s. error
of the fit as compared to the data points on which the fit is based, the
(nonsense) data in incomplete cycles and gap-readings in the pertaining
channel inside the "interpolation area" considered are replaced by values
computed with the least-squares fit polynomial.

"Suspect" readings are tested to be in a range of twice the r.m.s.
error on either side of the appropriate polynomial wvalue.

As already mentioned above the errortag is updated if the "suspect"
reading is within that range and is accordingly accepted. If the test fails,
the "suspect" reading is replaced by the polynomial value. Both numbers
~suspect and corrected value- are listed for visual inspection afterwards

This procedure clearly corrects for shortcomings of the test criteria
for speed and direction, especially under such circumstances as large
trends (at tide-turn e.g.) or noisy signals (bad weather or swells).
Therefore we consider this correction procedure as essential in order to
have the rather static testcriteria look a little more dynamic, thus resul-

ting in a setup which performs very well under widely different conditions.,
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4.2. Explanation of tins cusout.

The program DATA-COMPUTATION expects two differernt blocks of
data:

- ideatification and calibration data as written on backing (drum)
siorage by the DATA-DECODER Drogrer:

- the DATA-file also on secondary storags, Tae program DATA-COMPUTATION
starts by reading znd listing the identification and calibration
dawa (Fig. 4-1).

Then the DATA-file is scanned for errortags corresponding to the
snreed channel. If such an errortag is encountered having the value 1,
100 ox 110 (of. Table 3-IV) the number of the pertaining data cycle is
entsred in an errortable and listed at the same time (Fig. 4-2), if any.

This scan is continued until the end of the DATA-file or a "clock
failure” mark is sensed.

Under control of the errortable the interpolations are done. The
replacements done are listed in a table, as shown in Fig. 4-3.

The same sequence (scanning the errortag and interpolation) is
performed for the direction channel, also for that part of the DATA-file
until the end of file or "clock failure" mark is encountered, whichever
comes first (see Figs. 4-4 and 4-5).

Then the individual data cycles are converted to engineering units
and printed as shown in Pig. 4-6. '

Since the speed shown is in fact an average over the (10 minute )
time interval, the direction in degrees is computed as an average of the
converted reading in the corresponding data cycle and the Preceding
converted direction reading.

Values that have been interpolated are marked by Vv (velocity channel )
o™ D (direction channel) whereas interpolated, incomplete cycles are
rarkel by an A between the table and the graphical representation of
direction (+) and speed (,).

1so dataand (approximate) time information is given in bthis
listing.

Following this listing, computed hourly means for those quantities
that have been measured are given, Fig. 4-7. 'The averaging is done in a
siraigatforward manner, by summing the data and subsequent division.

Finally counting and timing information is given, see Fig. 4-8%,
The whd>le sequence of errorchecking, interpolation, data listing, hourly
means table and run time statistics is repeated for each part of the

DATA-Tile terminated by a clock failure or the final end of file mark.
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Fig. 4-10. Graphical solution of the irregularity in
Pig. 4-9° at cycle nrs. 38 and 39,
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Run time statistics for the other parts of the sample registration
are shown in Figs.4-8b and 4-8°.

4.3. Visual inspection of the data listing.

The output from the DATA-DECODER and DATA-COMPUTATION programs is
subjected to a visual inspeotion. 4 complete checklist for this inspection
camnot be given, since each current meter has its own peculiarities,
which come out in each registration in a different way. Some general
statements ocan however be made about this topic.

First of all the information on the identification, calibration
data and times of starting the current meter and recovery must check
with the field operations sheet. Mistakes such as in Fig. 4-1 occurring
in the recovery time are corrected. This then Yields as an expected
number of data cycles 4472 or 4473 in stead of 4404 (ef. Fig. 3-8).
Comparison of this value with the 4463 decoded cycles starts a number of
"speculations" described later in this section.

As a second step detected "clock failures"(if any) are inspected
in order to decide whether they are real or can be interpreted in a
slightly different way. If the latter is the case some reminder must
be written for future use when the testcriteria might be reconsidered.

In the case of our sample registration both detected clock failures
are surely real as Figs. 4-9>"° shown.

As a third fase in the visual inspeotion the "quick look graphs"
of speed and direction (cf. Figs. 4-6, 4-9*"°) are scanned for "spikes",
needing manual recalculation. As an example let us look at the bottom
of Fig. 4—90. The interpolation procedure has replaced an original speed
reading of 442 by the value 475 (indicated by V). The direction gap
value 1023 has been interpolated yielding 9 (indicated by D).

With the test procedure for the speed channel (ef. section 3.4) in mind

we learn that in the time series 308, 374, 442, 577, 649, the value 442

is at first accepted, which is fully correct. Then 577 and 649 are rejected
as compared to 442, but 649 just falls within the test margin of the
series: 374, some rejected value, 577, 649. Thus the reading 442 is
congidered "suspect" as an afterthought, whereas 577 and 649 are accepted.
Plotting the speed data from line nr 35-43 reveals what most probably
happened. As shown in Fig. 4-10 the ocurrent meter clock somehow missed

one data cycle! The graph then gives the value which must be inserted

(508). Doing the same thing for the direction channel the value to replace
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the gap reading is found (1027) and also the value to be inserted for the
missing cycle (8). The east and north components for all data cycles
involved in this operation are recalculated and introduced in the paper-
tape file of the registration by the program ACM (of. section 5¢2).

Other "spikes" are treated along the same lines and updated accor-
ding to the situation.

The sample registration shown in Pigs. 3-8 and 4-1 through 4-90
ie "typical™ as far as the program DATA-DECODER is concerned. Also most
of the listing made by DATA—COMPUTATION can be congidered typical.

As already implicated in the beginning of this section it is not a
"typical" registration however. It is not uncommon to find mechanical
clocks stopped wheﬁ recovering current meters. Also stopping and restarting
of the oclock one or more times during the registration period has been
found by our present programs several times. But a difference of only
9 or 10 between the expected number of data cycles and the number actually
found is an exception rather than the normal situation.

This particular registration has been made during the JONSDAP 1973
campaigr in the Southern Bight of the Northsea, Upon recovery the Aanderaa
current meter 986 was found to have stopped due to an exchausted battery.
A total of 4463 data cycles has been detected, whereas 4472 or 4473 must
be expected. Of the missing 9 or 10 cycles one has already been located
&nd discussed earlier in this section (cf. Fig. 4-10). The fact that the
remainder of 8 or 9 cycles is so small and that two clock failures were
encountered in close proximity of each other and that the registration
looks & bit messy in only a limited range after the second clock failure
(Fig. 4-9°), makes it worthwhile to attempt a connection of the three
“parts of the registration by graphical interpolation.

As a first guideline in this procedure we conclude from figs. 4-9a-°
that the clock failures are not only real but have also been detected in
the proper places.

From fig, 3-8 we furthermore emphasize that the cycle nrs. 3737 and
3741, decoded as translate errors are at least suspect in view of the
other cycles in that area.

The interpolation now proceeds as follows (see Fig. 4~11):

- plot the velocity readings of cycle nrs. 3725 - 3732
- plot also the group 3742 - 3750 leaving space for the nine intermediate
cycles in the listing plus 8 extra missing cycles
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- connect these two groups by a smooth line (called first approximation
in Fig. 4-11)

- now plot the group 3733 - 3736 in such a way that they best fit to the
first approximation, accounting for trends in the various groups
(crosses in Fig. 4-11)

- & second approximation curve is now drawn along all data points in
the plot.

At this stage we find that the second approximation gives about 3
points where the curvature of the line vanishes corresponding to the same
number of extrema in the velocity within a 3 hour period. This is highly
improbable in view of the listings preceding and following the area under
consideration. Shifting of the 3733 - 3736 group by one time-interval
(circles in Fig. 4-11) only enhances this picture.

4 solution of this problem is reached by shifting the 3742 - 3750
group by two time intervals (squares in the right top corner of Fig.
4-11) resulting in only one inflection point of this (third) approximation.

In this way we almost certainly have accounted for 6 missing cycles
plus one from the spike in Fig. 4—90. We therefore conclude tkat in this
registration, covering 31 days, the clock has come to a final stop only
20 - 30 minutes before recovery of the mooring!

The uncertainties, involved however, only justify further use of
the registration uptil cycle nr. 3732 the timing of the later cycles
being uncertain to % - 1% hours. For areas with relatively strong tidal

currents this is too much when one is interested mainly in the small
residual currents.

4e4. Summary of the results and timing information.

The main result as implemented in the program DATA-COMPUTATION is
the interpolation procedure that givesalmost optimal results comple-
menting the testprocedures in the DATA-DECODER program. This result is
mainly due to using a higher order polynomial in the least squares fit
computation,

Since for the papertape output a procedure has been written, which
suppresses all non-significant characters, the execution time of the pro-
gram is entirely determined by the speed of the line printer in our in-
stallation: a maximum of 10 lines/sec.

The 4460 data cycles of the example shown give & minimum of about

6400 lines of output, not including the identification and calibration
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data, error listings and runtime statistios.

From Figs. 4-88'-c it can be taken that the error correction
took as much as 180 seconds, the data listing 672 seconds including
the hourly mean tables.

Total run time was 860 seconds which in a mul tiprogramming environ-
ment with "off-line" printing would probably be less.
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5. ACTUAL TIME CURRENT METERS.

This chapter is devoted to the program ACTUAL TIME CURRENT METERS.
This program serves the following purposes:

insertion of manually obtained corrections in the output data of
DATA COMPUTATION

removal of data at the beginning and at the end of the data file when
the temperature test did not produce the correct file length (this

might e.g. be the case when the rotor has stuck, thus producing nonsense
data)

optional listing of interpolated data at exaot ten minute intervals

I

computation and listing of hourly mean values centred around the full
GMT hours

computation and listing of tidal mean values for a M2 period ending at

1200 Z, for a M2 period starting at 1200 Z and for a double M2 period
centred around 1200 2

finally a listing is produced from which a sort of progressive vector
diagram can be drawn.

5.1. Initialization and product selection.

The ACM program requires 3 punched paper tapes to be read:

- the identification tape (c.f. Appendix €3, fig. C-6)
- the corresponding output tape from DATA-COMPUTATION
- the correction tape (c.f. Appendix C3, fig. C-7).

Since the campaign and station numbers are punched in the heading of
the DATA-COMPUTATION tape, they can be compared with the values of the
identification tape. A mismatch forces an immediate termination of the
program execution. The only other result of reading these two tapes is
the setting of a flag corresponding to the last item in the identification
tape. If the value was a 1 a listing of interpolated current velocities
at exact ten minute intervals will be produced.

A zero suppresses this listing, whereas any other number (probably
due to tape format errors) causes cancellation of the job.

After these small tests a message is printed on the operator's

telex to read the correction tape.



J.2., Updating of input data.

The updating of the input data is performed in essentially two steps
under oontrol of the correction tape. As outlined in Appendix C3 this tape
consists of two parts:
- the firet part either contains individual data to be corrected or is
empty
~ the seoond part contains information on the number of data cycles to be
deleted at the beginning and at the end of the data file.
The first part, when present, is surrounded by the "brackets" -1 and
-2, before and after the corrected data.
On detection of -1 as the first item in the correction tape & proce-
dure is entered whioh expects groups of three numbers:
18t an positive integer number denoting the place of the cycle to be
corrected in the data-file

2nd a real number: the corrected east component to be inserted

3rd & real number: the corrected north component to be inserted in the
indicated place.

These corrections have been derived after visual inspection of the
DATA-COMPUTATION listing (c.f. section 4-3). Each corrected cycle is
inserted in the indioated rlace in the data file on the temporary drum
storage.

As soon as the first integer number is found to be -2, indicating
the end of the corrections, the program execution returns to the main pro-
gram. Then the last two items in the correction tape are read and proces-
sed. Deletion of data at the beginning of the data file is achieved be
resetting the origin pointer, at the same time updating the GMT time
associated with the data oycle to be considered as the first cycle later

on in the processing.

Deletion of data at the end of the file is implemented &as & recom-
putation of the file length.

After these corrections a mew file is created which consists of three
rather than two items per data cycle, in that the time associated with
each data oycle is added to facilitate the data handling during the rest
of the program. Moreover the velocity components are adjusted to correct
for the actual timestep which might be slightly different from the timestep
used in DATA-COMPUTATION due to small discrepancies in the current meter
clock. From this so-~obtained data~file & papertape is produced, ocontaining

the north and east components of the accepted data oyole.
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5¢3, Explanation of the output.

In fig. 5-1 - 5-7 a sample output is shown, which is virtually
self-explanatory.
A few remarks, however, must be made here.

~ The (optional) listing of ten minute values is obtained by linear
interpolation of the components between the two adjacent data oycles.

- The hourly mean values are computed from an integration of the
components from H-30 to H+30 where H is the time (full GMT hours) in
the listing. Linear interpolation is used where necessary,

- Tidal means are calculated by integration of the velocity components
from 1200 Z - 12,42 hours to 1200 Z for the morning period and from
1200 Z to 1200 Z + 12.42 hours for the evening period.

- "Daily" means are obtained by averaging of the results for the morning
and evening periods.

- The progressive vector diagram data are obtained by proper scaling of the
"daily" means to redﬁce the integration over a double M2 (24.84 hours )
period to a displacement during 24 hours.

These displacements are shown separately and oumulative (o.f. fig.

5-6).

5.4. Timing information.

On the Electrologica X8 installation of the K.N.M.I. the job
runtime of the ACM program for a typical 6 week registration is about 20
minutes.

The ten minute listing option takes about 12 minutes extra.

In a multiprogramming environment CPU times could be about 3 minutes,
since I/O takes most of the time.
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6. Possibilities for future extension and modification.

Although a good deal of all available experience obtained during
the development of this software package has been incorporated in the
programme versions presented, some errors night occur under unusual
circumstanoces.

Statistics for the sort of these errors and their causes cannot
be given, due to the fact that most of them occurred only once, without
any clearly distipguishable reason.

Since a change of the K.N.M.I.'s computer installation will oocour
in the near future, due regard must be given to the transscription of
the programmes. Most certainly a complete rewrite starting from the
present experience is the way to obtain the optimum result;

As far as future extensiomsare concerned the following suggestions
can be made.

- The decodimng procedure has been devised for the standard Plessey and
Aanderaa sampling schemes. Other sampling schemes could in principle
rather easily be incorporated if a "syntax" for the imput can be
defined (c.f. section 3.2, Table 3-III).

-~ Other tests could be buil#. A useful one is a test for errpneous
(single) temperature readings. A corresponding interpolation procedure
should then be added as well.

- For instrument tests and "guick look" data inspection the inclusion
of spectra amd/or histograms could be a useful tool.

- An algorithm for finding erroneous readings based on dynamiocal test
criteria would be an improvement. As an example the criterion for the
direction channel cam clearly be more stringent during periods of
calm weather than during storms. By taking the distribution of direc-
tion changes during a day (or less) the criterion can be adapted to
the situation to be tested.

- 4 tidal analysis, at least for the main components, would be a valuable
extension. This is especially the case if one is studying e.g. the
variability of tidal "constants" due to meteorological forcing.

- The way of data storage is at present in fact dictated by the limita-
tions of our computer installation. If faster intermediate storage (e.g.
on magnetic tape or disk pack) is available more elaborate and more
cetailed date processing could be considered than is feasible with

Punched paper tape as a storage. This applies e.g. to experiments on
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the test oriteria used. An extra brogramme step could as an example
produce a suggestion for the criteria to be used on the particular

data series, After (off—line) visual inspection the actual tesisand
correstions ocan be performed etc.

Of course the above points are merely suggestions, which could be
implemented as additions to the modular programmes. They are only given
as an illustration of the protential of the software discussed in this
report,

The proper choice of the modules suggested (or others) will highly
depend on the use that is to be made of the ocurrent meter data obtained

and the area where they come from.
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Appendix A.

Summary of the EL-X8 I/0 functions used in the programs DATA-DECODER-
MULTIPURPOSE, DATA-COMPUTATION and ACM.

Paper tape reader. Can handle 5, 7 or 8 track tape.

READ gives the value of the next mumber (real or integer)

on tape;7-track flexowriter code is assumed.,

REHEP gives the binary value of the next character on the

tape. The decoding must be done in the user program.

Line printer.

NEWPAGE skip to the first position of the first line on the
next page.

NLCR skip to the first position of the next line ("new

line and carriage return"),

CARRIAGE(n) equivalent to n successive NLCR instructions.

SPACE(n ) skip n positions on the current line (i.e. "print"
n blanks).

PRINTTEXT print the characterstring "text"

({text*})

FIXT (n, my, x) n and m are integers
X may be either integer or real;print the number x
with a maximum of n digits before and m digits after
the decimal point., Leading zero's are replaced by
blankss the sign immediately preceeds the most signi-

ficant digits or the decimal point., A blank is inserted
after the number.

ABSFIXT (n,m,x) as FIXT (n, m, x) but with a blank instead of the
gign.
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Operator's telex ("COTEL").

TELETEXT

(€ text P)

Paper tape punch.

RUNOUT

PUHEP(n)

print the characterstring "text" on the

COTEL as a seperate line.
Gives T-track paper tape.
gives a length of blank tape

punch a character with the binary value n

The next paper tape punch functions give T-track flexowriter code.

PUNLCR

PUTEXT ({ text P)
FIXP (n, m, x)

ABSFIXP (n,m,x)

punch a NLCR chracter ("nmew line and

carriage return")
as PRINTIEXT (<ttext*>) but on the paper punch
as FIXT (n, m, x) but on the paper punch

as ABSFIXT (n,m,x) but on the paper punch

Temporary (drum) storage.

inarray (drum, adres, A)

adres is an integer

A an array that may be either real or integer and
may have any mumber of dimensions and may be of any
length.

The type, dimension and length information are

taken from the declaration of the array A,

The array A is read in from drum starting at the
drum-address adres.

It should be emphasized that an integer occupies
1 memory word and a real 2 memory words (of 27
bits each) and that the drum-storage can be

looked at as a core-image.
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outarray (drum, adres, A)

hold (A)

REMAINDER (m,h)

As inarray (drum, adres, A) but now the array
A is copied on the drum-storage starting at
address adres,

A is an array

The functions inarray and outarray initialize
the transfer of the appropriate number of words
in the direction indicated and then return
control to the main program. The actual transfer
is done on a databreak basis and independent of
the main program. The function hold (A) acts

as a waitloop until all transfers to or from A
are finished,

A machine code function which computes the

remainder of the integer division:

m/n



Appendix B.

Description of the initial and calibration data area on drum storage.

In Table 2-I the general layout of the temporary storage has
been given. In the tables BI-BIV of this Appendix a detailed

description of the contents of the arrays ADMIN, CYCLESTORIS,
CALIB and COHPASS is presented,
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Appendix C.

Input documents and convemtions.

C1. Forms for the DATA -DECODER-MULTIPURPOSE program.

Two forms are used for the preparation of the first input
paper tape for the program DATA-DECODER,

In fig. C-1 the form for Plessey-type current meters is shown;
in fig. C-2 the Aanderaa-form.

Apart from the two constants bm and em the data are read into
the appropriate array-elements as shown in Tables BI - BIV in
Appendix B.

The constants bm and em are the combined data and time of the
first data-point before laying and the last data-point after recovery
respectively as a 12 digit number. For instance 10.15 GMT on
April 25, 1973 is signalled to the program thus: 197304251015,
bm is then decoded to give edag and etijd (19730425 and 1015
respectively in the above example). em in the same way gives ldag
and 1tijd.

The "default" values for s, dag and tijd (cf. Tables BT and BIII)
are set to resp. 10, 19730425 and 1015.

Note that the tests as described in sections 3.3 and 3.4 of course
may result in other values for s, dag and tijd.

From the forms a 7-track flexowriter ccde free format paper taps
is prepared.

Here again it should be noted that a subsequent program such as
DATA-COMPUTATION, is selected according to the value of werk. This

means that no additional input tapes are needed for that second program,

C2. Preparation of the 8-track. translator tape.

The magnetic tape as it comes from the current meters is transliated
using the Plessey translator giving a 8-track paper tape (cf. fig. C-3).
On the magnetic tape each registration cycle is terminated by a

so~called reference pulse which is punched in the first character of
the next sequence. As a consequence this reference bit must be added
manually to the first character of the first data-cycle on the punched

rapertape, as illustrated in figs. C-4a and C-4b.



(Note that the tracks 7 and 8, parity and reference, have been inter-
changed in our apparatus to have the reference bit in channel 8 to
facilitate visual inspection of the tape,)

At the end of the punched bapertape one or more erase characters
are inserted (fig. C-5) as an "end of registration" mark which is

sensed by the input buffer routine.

C3. Forms for the ACM program.

For ACM also two forms exists to prepare inputtapes, which are all
T-track flexowritef code and in free format.

Fig. C+~6 shows the form for the input of constants. The numbers
1 trough T have the same meaning as in the DATA-DECODER case, the other
data are new or have a slightly different meaning.

To get the proper value for edag and etijd one should proceed as
follows. The first data-cycle on the output tape of DATA-COMPUTATION
corresponds to the mean speed value between the first data-point with
the instrument in its place and the next data-point., The direction is
computed by averaging the directions of this first data-point and its
successor. Therefore we decided to take as the time (and date) of the
first data-cycle ‘n the outputtape of DATA-COMPUTATION the time (and
date) as found in DAYA-DECODER for tijd (CALIB [23], cf. Table B-III)
and dag (= ADMIN [20] , cof. Table B-I) increases by half the time
interval v. For insiance, if tijd = 1025 GMT and v = 10, etijd in
ACM will be 1030 GiID,

The value for deltat is found by dividing the time between the
firss and the last data—point on the magnetic tape by the number of
data-points, tw, minus 1.

The boolean tien is set true if a 1 at the end of the input tape
signals, that a calculation and printing of interpolated velocity values
at H+ 00, H+ 10, H + 20, H + 30 etc is needed. A zero, meaning no
ten minute values wanted, will set tien to false. A number other than
O or 1 will terminate the program execution.

A second form (see fig. C-7; cf. section 5.2) is used to prepare
the correction tape. This is divided in two parts: one to have the
possi.bility to insert manually computed data~cycles in the registration
as given in the output tape of DATA-COMPUTATION and a second to skip
a nunber of data-cycles at the beginning and/or the end of the

registration,



Formulier voor de voorloopband van het Plessey computerprogramma.

Dit formulier in te leveren met de ponsband, zoals deze uit de vertasl-

machine komt, bij H.¥, Riepma, kamer 24C, tel. 268.

1. Campaign 1. campnr
2. Station 2. statnr
3. Latitude 3. lat
4. Longitude 4. long
5. Instrument-depth in meters 5. depth
6. Waterdepth in meters b wdepth
T. Type of instrument 1. type
8. Number of instrument 8. metno
9. Time first measurement 9. | -l bm
10. Time last weasurement 10. em
11. Time interval in minutes 11. v
12. Temperature: zero 12. a0
13. Temperature: constant factor 13. ai
14. Compass: vaiiation 14. kv
15. Compass: constant factor 15. kf
16. Corrections (compass) for directions: 16,

0 (45) 360
17. Propellor: minimum speed 17. apro
18. Velocity: constant factor 18, cf's
19. Gap 19. gap
20. Function 20, werk

Fig. C-1. Form for DATA-DECODER input tape for Plessey

current meter.,



Formulier voor de voorloopband van het Aanceraa-comput:

Dit formulier in te leveren met de ponsband,

machine komt, bij H.W. Riepma, kamer 240, tel. 268

n P N
. .

U
.

13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,

Campaign

Station

Latitude

Longitude

Instrumént—depth in meters
Waterdepth in meters

Type of instrument

Number of instrument

Time first measurement

Time last measurement

Time interval in minutes
Temperature: zero
Temperature: constant factor
Salinity: zero

Salinity: constant factor
Pressure: zero

Pressure: constant factor
Compass: variation

Compass: constant factor
Corrections (commass) for directions:

0 (45) 360

Propellor: minimum speed
Velocity: constant factor
Gap

Function

zoals deze uis de

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23,
24,

Fig. C-2. Form for DATA-DECODER input tape for Aanderaa

current meter.

sTprogramma .,

vertaal -

campnr
statnr
lat
long
depth
wdepth
type
metno
bm

em

a0
al
b0
b1
cO
ci
kv
kf

apro
cfs
gap

werk



feed
direction

—
. . . gé—“ track 8
[} L N ] [ ] LN ] [ ] ®
o ese o o of
e0e o L X NRN
tettettatLttSe - transport (sproeket) hole
[ X J e L ] [ ] ;

track 1

Fig. C-3 Part of 8-track tape for Plessey MO21 current meter

° . °
[ L3 Y * [ XX o 000 [ ]
: [}
® o o oo / ® 8 ¢ Gee o ¢ e o
[ XX ¥ X 4 ®se000 000000 00000
® o 2 0 000 008 400 908 . ..0.0..0.0"..."......0......
i oo o e o o o XY
AN e ot ® 00 o oceoe e §
\ o oo ° e oo [ ] oe oe o6 .
\‘;—%_._ . o R - . ¢
7

Fig. C-4a Start of 8-track tape Fig. C-4b Same as Fig.

C-4a but with
as produced by translator.

first reference pulse manually
inserted,
(Note: in this specific case a
parity error will be signalled
in the first character).

,,,,, 1. —
b} ° . [ X )
P ® o0 069 o o [ ] [ X J //
< X
leee oee@ e oee . (X
' ®0ee © 00evece OO [ X
-0......"0'-0..o.-..ul..!too
' o ® s0 o oo
se o e 09 o o [ X J
o o.o (X ] e®e oo (X ]

_h_w~k§' R

Fig. C-5 End of tape mark with at least one erase
tape is sgkipped),

(i

character. (Note: blank



Formulier voor de voorloopband

van het ACM-programma.

' campagne-numner, voorlcopoand"

s Voorloopdoand!

1. Campaign

2. Station/period

3. Latitude

4. Longitude

5. Instrument-depth in meters

6. Waterdepth in meters

T. Number of instrument

8. Date

9. Middle time of first
measuring period (GMT)

10, Time interval in minutes 1

11. Ten minute values: yes

it
-
=

no =0

Fig. C-6. Form for the ACM input tape.

campnr
statnr
lat
long
depth
wdepth
metno
edag
etijd
deltat

tien



Formulier voor de correctieband (G2) van het ACM-programma.

'campagne-nummer, G2

1 ’ G2l
1. Begin mark corrections 1. -1
2.a. number of measurement to be 2.a.
corrected
b. corrected east component b.
C. corrected north component C.
a. a'
b. b.
Co C.
3. Bnd mark corrections 3. -2
4. Number of measurement to be 4.
skipped at the begin
5. Humber of measurement to be Se
skipped at the end

Fig. C-7. Form for the ACM correctionstape.



-3~

The correction part proper is marked by -1 and -2 at the begin and
the end of the section respectively. Between these marks the corrections
are grouped in the orders: number of the measurement to be corrected,
new east component (cm/sec), new morth component (cm/sec). The number
of the measurement is obtained by "counting" in the DATA-COMPUTATION
output; the new components should be calculated after visual inspection
of that output from whatever pertinent information is available in the
case.

If no corrections need be applied the -1, =2 marks may be dropped
or punched without any effect in either case, except that a subroutine
call is generated when punched, which subroutine immediately returns
control when reading the -2,

The skip section should always be present in the form of two non-
negative integers.

The exact effects are described in section 5.2. The values are
obtained by the manual and visual inspection of the DATA-COMPUTATION

output, combined with the mooring logbook information.



Appendix D,

DATA-DECODER -MULTIPURPOSE

Algol-60 source listing.



80274 -
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114
115
116
117
118
119

39

740206

BEGLY

39

PAGE
LQU¥Eul K. .M. -PRAG-DAITA-DECUDER-MULT ! PURPOSE :
VERSIE:
AZBAY *AR(N:255);
CER:E*=740206:
COUBEUL DECODEER. DE B~GATS=PONSBAND AFKOMSTIG VAN EEN ¢ELFREGISTRERFNNDE STROOMMETER,
B 9P FOULTEN 14 STRUCTUUR VAN DE {NVOERSTROOM,
N hIUWT DE BE'ICDIGDE BESTANDEN VOOR DE VERDERE BEWERKING OP DE TROMMEL op,
AFAANKEL 1JK YA HET SLUITGETAL 1IN DE VOORLOOPBAND WORDT EEN KEJZE UIT DE
TET TSGR UKHEDEN EN DE VOLG-PROGRAMMA'S GEMAAKT :
0 TEST OP TEMPERATUUR, SNELHEID EN RICHTING,
wE70LGD DOOR DATA-COMPUTATION ZONCER PONSBAND=JITVOER
1 ALS 0, DOCH MET PONSBAND=UI TVOER
2 ALS 1, DOCH ’ONDER TEMPERATUUR- 'ES™
3 EX WORDT NIET GETEST 'S BEDOELD VCOK, VERWERKING VAN
*NSTRUMENT TESTBANDEN
4 T/M B ALLEEN DECODERFEN,VNLG-PROGRAMMA'S NADER TE BEPALEN
9 ALLEEN DECODEREN GEVOLGD DNUR DATA=PR INTTAPE
NE BENOD'GDE ADMINISTRATIE WORDT EVENEENS VIA DE TRUMMFL DOORGEGEVEN NAAR -ET VOILG-PRUOGRAMMA
DAT DE GEWENSTE BEREKE':NGEN UITVOERT, DIRECT AANSLUITEMD AAN
DATA-DECODER:
BEGLY COMMENI 'N D11 BLOK WORDT PAR GEVULD VOLGENS DF METHODE VAN BOCE-FFTWAVE-PROGRAMMA 'S ;
INIEGER !, J,K,L,BINC;
LINIEGER ABRAY BIN(0:7]:
EQR 1:=1 SIER 1 UNILL 254 DO PAR([!]: RUES
EQB (:=0 SIEE 1 UNTLL 7 QO BIM[1):z24 ;
COMMENT 0 EN 8 PONS INGEN; PAR[01I=PARIZ55lt=EALSE;
COUMENL 2 EN 6 PONSINGEN;
EOR ':=0 STER 1 UNTIIL 6 QO
FOR J:=i+1 STER 1 UNILL 7 QO
BEGLIN BINC:=BIN[I)+81N[y]; PAR(B!NC]:=PAR[255-B‘NC]1=EALSE; END:
COMMENT 4 POMSINGEN;
EQR ':=0 SIEZ 1 UNTILL 4 Ro
FOR J:=1+41 SIER 1 UNILL 5 DU :
EQR K:=ue1 SIER 1 UNTIL 6 QO
EQB L:=Ke1 STIEPR 1 JNIiL 7 QO
PARIBIN{ 1) eBIN[UI+BINIKI+BINIL] ]t 2EALSE:
ENR YULBLOK ®s-;
BEGLN COMUEDNT N DI BLUK WORDEN ALLE GROOTHEDEN En PROCEDURES GEDECLAREERD EN HET DECODEREN GEDAAN:
INTEGLL &BRAY TWBR(l:lS],w'&,ll&[l:?ﬂﬂ], T¥Dr1:51, A(1:51;
BA2LEAY HLIST, AANDERAA, FASE;
REAL B,Em:
INIEGES f.ﬂ.ADRES,».J,N,soMPAR,ADR,vsT.vGR,vss,suADR,rCTAL,r:ND.REGEL.
=0 TW, S, CHAR, MEANT , TWF IRST,DAG, PERF, JUMP
LNIEGEZ TYPE,TZTEL,WERK;
BEAL T UD,RHULP;
LNIEGEZ METNO,VERTAAL;
BBUCEDJURE BREERAF(TEXT); SIBLING TEXT:
PAGE

BEGQLN V!EEVEXV((PRAG-DATA-DECODER WEGENS FOQUTEN GESTOPT, VOLG~PROGRAMMA HOEFT NIET GESTARTS):
CARRIAGE (4);

PRINTTEXT(TEXT);
CARRIAGE (4);
QI sTom;

END BREEXAF;

ANIEGEZ LROCEDURE REMATNPER(M,N); YALUE M,N; INIEGER M,N:
(123.21495808,125,4194365.54,54.128,5554175,128,-42369786.128,
22167550.128,4764128,128.6914048,12&,51306607,125.13647570,125,
-28262401,128.-64487421.128.-44401920$:

REAL -BICEQUBE RWOM(REAL,GETAL); yYALUE REAL,GETAL; BEAL REAL,GETAL;
HEGLU  AMOD:=REAL-ENTIER(REAL/GETAL)#GETAL END;

PROCEQURE T!MING(T D)5 REAL TIuD;
3EGLY LE RMOD ("1 uD,100)260 IHEY TIJD:=T 1 UD+40;

LE 179022400 IMEN BEGLN T1UD:=TI1UD-2400; DAG:=DAGe] E£NDs
END TIMmImG:

PBQCEQURE dAGTEL:
BEGLN LNIEGER +DAG,MND;
HDAG EMA'UDER(DAG,100);
LE HDAGS28 T1HEN GOTQ BASK(EAAR;
MND:=REMAINDER((DAG-HDAG):100,100); LE MND=2 THEN
BEGLN LE REMAINDER(DAG:10000,4)=0 IHEN
JEGLY LE HDAG=30 IHEN DAG:2DAGe71; @QIQ DASKEAAR END
ELSE BEGLN DAG:=DAG+72; GOIQ BAGKLAAR END;
ENQ MND=2;
LE MND=1 v MND=3 v MND=25 v MND=7 v MND=8 v MND=z10 v MND=12 IHEN
BEGLY LE HDAG=32 IWEN
BEGLU  DAG:=DAG69; LE MND=12 IHEN DAG:=DAG+B800; END:
uQI0 DAGKILAAR:

ENQ:

LE HDAL=31 IYEN DAG:=DAG+70;
DAGKILAAR:
£8D DagYEC:

ERQCERQURE OPTIONng;

BEGLN COMMENI PRINT DE OPTION-LIST:
S¥LIgH PRINTER:=0,1,2,3,4,5,6,7,8,9;
PRINTYEXT ({OPT I ONS USED:$); NLECR; NLER:
PRINTTEXT({PROGRAM DECODER}); SPACE(25);
PRINTTEXT($SUCCESSOR PROGRAM$); CARRIAGE(4);
GRQIQ PRINTER(WERK+1];

0: PRINTTEXT({TEMPERATURE,$); SPACE(28);
PRIATTEXT($DATA=COMPUTATION WITHOUT OUTPUT=TAPE});
GQIQ 10;
2: SPACE(40); GQIQ 12;

1: PRINTYEXT({TEMPERATURE, $); SPACE(28);

12 PRINTTEXT({DATA-COMPUTATION WiTH OUTPUT-TAPE$);

10: NLCR; PRINTTEXT({DIRECTION AND SPEED TEST$): MrCR;
GOIQ END OPT1IONS;

9: PRINTTEXT((PRINTTAPES): NpeCR;
GAIQ EvBNPTIONS;

3: PRINTTEXT(§INSTRUMENT TEST$); NECR: GQTQ END opTIOMS

4:5:6:7:8:

END OpTimNg:

END:



END ASKuERT:
£ND:

ZBQCEQURE KoP;

(RUHADT VA DR COTEL HET DO0R ADMIN[9) GEGEVEN V0. 62ROGPAMAA AAN:
¢rnree:=0,1,2,3,4,5,6,7,8,9;
"l wERKeL )

PAGE

TELETEXT(EWILT U DE P-BAND DATA-COMFITAT ' ON IN_EGGENS ) ;

TID ASRNEXT;

BEGLY PRINTIERT (& NR  REF  TEMPERATURE DIRECTI0ON VELOC I Ty EAST NORTH$): SPACE(16);
PRINTTEXT (k40 +90 +180 +270 +360 DEGR3): mrem;
PRINTIEXT (¢ CH1 CcH2 CH3/5 DEGR CH4s6 CM/5 CoMP comMP $ SPACE(16):
PRINTIERY (& ) .20 .40 .60 -80 .100 CM/SH): NreR
137 END KOS
138
139 X060 CARPRIAGE (6) PRINYTEXY'&PHAG-DATA-DECJDER-MUtT'PURPOQES): CPACE(75); PRINTTEXT(SVERSIE:$); ABSFIXT (10,0, VERSE);
140 CARR'AGE (6): TYP([1):="t(E;
141 BEGLN ~NIEGER ABRAY ADMIN(1:25); REAL AREAY TA(1:251, AFW0:8); INIEGER J;
142 ZOR J:=1 STED 1 UNILL B DU ADMIN[J]:=rEAD;
143
144 METNC:=ADMINI S ;
145 PRINTIEXT(§K ,1i M, 1, DE BiILT NETHERLANDS$) @ CARRIAGE(§);
146 PRINTTERXT (& CAMPAIGN STATION/ INSTRUMENT WATER INSTRUMENT INSTRUMENTS )
147 LT 3
148 FRINTTERT (& PER: 0UD DEPTH(M) DFEPTH(M) TYPE NUMBE R} )
149 NLER; RLER;
150 =1,2,5,6,7,8 Qo ABSFIXT(12,0,AOMINCJ}); CARRIAGE(4)
151 TESTTYPE: SzADMIN{T7]):
152 -E TYPE=21 v TvPE=22 IHEN AANDERAA:=TRUE ELSE LE TYPE={1 + TY#E=12 IHEN AANDERAA:=FALSE
53 CLSE BREEKAF($FOUT TYPE=~NUMMER$):
154 AM=READ; EM:=zREAD;
155 ADHVN(ZZY!:ADMVN(12]:=DAG ENTIER(BMe,-4);
156 TRI23) i =YRI211:=T i UD: 2BM=DAGH 44} ADMIN(21) SISENTIERCI 14D/100)
157 ADMIN(13]:=ENTIER(EMu,=4); TR{22):=EM=ABMIN[13)#,+4;
158 PIADMING11): zREAD; Niz60/V;
159 TKI1):=READ; TR(2]:=READ;
162 -fAANDERAA IHMEN BEGIN EOR Ji= 11,12,13,14 RQ YK{J):=arAD; END:
167 YRIZT:2READ; TK[4):2READ; N
1P 02 J 0 SIER 1 UNILL 8 QO AFwW(J):=mrFap;
3 TRK[S5):=READ; YR[6):=READ;
64 APMIN| 18] :=READ; JUMP i 21023+ADMIN(1A;
165 HIL2IZREAD; ADMIN(9):=WERK: =RHULP
166 £ WERK < 0 v WERK > 9 RHULPFWEPK THEN BREERAF (¢FOUT N VOCRLNOPBANDS)
167 “E WERK=3 THEW ADMIN{9]:=g;
2]
“HD LPACE(13);
170 PRINTYELT(SDEGR  MIN DEGR  MIiN$); npem;
171 PRINTIEXT(EPOSITION: ) ;
172 1=ABS{ADM'NIZ ) ) ABSFIXT(6,0,H:100); AHSF’XY(4,0.H-H;100¢100);
173 ABRIN[Z] > 0 IHEN PRINTTEXT({N3) ELSE PRINTTERXT(¢s54);
174 =ABS(ADMINTG) ) ; ABSFIXT(6,0,r:100); ABSFIXT(4,0,H-Hi100%100)
175 ~E A%mIN[4] > 0 IndEN PRIRTTECT({F}) ELSE PRINTTEXT ($w$);
176 TAPRIAGE (4);
177 PRIATTEXT(LT AE NF FIRST MEASUREMENT GMT:3); ABLFIXT(10.0,ADM'&[12])); ABSFIX"(6,0,¥K(211); mrcee;
179 PRINEIFLT(ET AE OF  LAST MEASUREMENT Gitl:3); ABSFIXT(10,0,ADMIN{13]); ABSFIXT(6,0,7R(22]); CARRIAGE (4 ;
17" PRINTTEXT (LT ME INTERVAL IN MINUTES:3): ABSFIXT(D2,0,v); CARRIAGF (4):
30274 - 39 PAGE 4
180 OUTARAY(ORGN, N, ADMI M) ; TUTARRAY(DRUM, 40, ¥K) : OUTARRAY(D20UM,90,Arw);
181 ENT TRANSFE<ILOK;
Y
thT LIASRITH
44
5 E1DE APMINIST®AT F TYD(2):="116£: ADRES:=120000:
Che, TP GIERTMER; LE J=0vJ=11vu=128vu=64 IHEDN 2QIQ kP WAG[1):=
TB7 oz s 2 SIER 1 yNILL 200 DO
A9 BROLL VAG( ') :=mEmER; | F WAG[ 1 1=255 1HE: BEGLN QUTARRAY (DRUM, ALRES, WAG) : GQTO €¢: ENQ: END:
B9 [ITASHAY(DRUM,ADRES,WAG): ADRES:zZADKES4+200;
190 Lam: rux =1 s8I 1 UNILle 200 Q0
191 HESLH %161 ] =REMED; JF WIG[ 12255 LHEL BEGLN OUTARRAY(DRUM, ADRES,#16): 60TI0 €¢; END; END:
(MUTARKAY(DRUM, ADRES,W16); ADRES:=ADRES+200;
HULD(WAG) ;
£O8 1:= 1 STER 1 UNILL 200 DO
SESUH WAGTI]:zREMEP; LE PAG[!)= 255 IdEn BEGLN OUTARRAY (DRUM, ADRES, WAG) ; GOTI0 C€; ENDIEND:
(TUTARKAY(DRUM, ADRES,WAG) i ADRES:=ADRES+200;
HOLD (W)Y ;
2QTC LAB;
[V “ERF 1 zSOMPAR:=TW:=0;
TIDI3)i=TIME;
4DRES:=120000: HOLD(¥16); HOLD(WAG);
{NARRAY (DRUM, ADRES, W16);
-00P =13 BLIST:=EALSE;
ADRES:=ADRES+200;
{NARRAY(DRUM, ADRES, WAS) §
ADLDIWTG)Y;
ADRES I =ADRES+200:
LO9MLND NU EERSIE REFERENTIEPULS OPZNEKEN; REGEL :3H:=0;
BELL COUMEN. “RAA<~HI.0K DECHDEERT DE CHARACTER-LIS1, TEST CP DE JulSTE STRUCTUUR, VOEGT NDE GEDECODFERNF
CETALLEN AAN EEN NRUM-FILE TOE, BONWT IN GEVAL VAN EEN AANDFRAA METER EEN FILE vAw
70UT- EN DIEF 'E-GFEGEVENS OP,
"N GEVALL VAN INCOMPLETE OF OVEWCOMPLETE WAARNEMINGEN WORNDT EEN ADEQUAAT AANTAL
PNJL-WALARNEM I UGENM Y TOEGEVOEGD,
RUCHT UG EN SHELHE 'DS=-GETALLEN wNRDEY GETEST 0P HET VOORKNDMEN vAN EEN GAP,DIT WORDT
'N DFE DRUMF ILE AANGETEKEND. ‘
PLESCEY-SNELHE IDSGETALLEN WORDEN VAN AFTREKKEN OMGEZET NAAR OPTELLEN OM EEN GEL K
GED=AG ALS DE AAUDERAA IN DE VERVERK (NG TE KR|JGENS
LNTEGEE ‘.J.Gt*AL.'MFAN.VTMEAN.HTEL:VNG,VQG'K,DELTA.VDELTﬂ.II.IHULP.V EL,DTEL,TEST,
URVE,UFA‘N,GAP7EL,ENDTEL,T,T*WE£1
INTEGEL ABZAY MEETIL:6),87,AT(1:25),A80,83D(1:101;
BOQLEAY TEMP LS., HOUH:
BOQLEAY 2RICLLUKRE GAM(THULP); VALUE 1HULP: LYTEGER 1HULP:
SABIz VHULPE0 v IHULPE1 v IHUL®=1023;
ERQCEDJIRE doymemprT;
BEGLN COYMENT COPIELRT HET MEET-ARRAY IN EEN VAN DE BUFFERS AT/LSD OF BT/8sD.

233
234
235
236
237
38
239

BOTEERD:

VULT EEN 1 IN ALS DE METING INCOMPLEET 15 (TE DETECTEWEN ALS FASE=FALSE:,
VERZURGT DE OMZETTING /AN PLESLEV NAAR AANDER‘AA-GEDRAG,

TEST OP HET VOORKOMEN VAN EEN GAP,

HOUDT DE ADMINISTRAT'E VAN DE BUFFERS BlJ EN TRANSPORTEERT EEN VOLLE BUFFER
NAAR DE TROMMEL TE BFGINNEN 8. ADRES 200 VOOR DE SNELHEIDS=RICHTING FI1LE
EN BiJ ADRFS 80000 VOUR DE Sp-FiLE:

LB BDUMP THEMN GUTQ BUFFERY;
BTI5w . +501:= LE ~FASE IHEM 1 ELSE ( LE GAP(MEET[3ek1) THEN 10 ELSE 0 )
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300

308

313
314
315
316

20
321

735
136
137
238
232
349

345
345
347
343
349
352
151
352
353
354
355
354
35°
353
250

39
INIEGER
BEGLY
Twre:
Fumerer:

39

£y
REFNEXT:

CHECKEND:

MIMTLE

LE AA

GUTAR
-E AA
-HoLo(
2010

BYUTFERY :

€ aA

FQ3 J
i+

-E

IUTAR
LE AR
HOLD(
DUMPRLAAR: |
ENQ DUYPMEET;

ERQCEQURE LIS
COMMENT LEVER
PET D
TWEE
EN wA
0P DE
LEVER
LE BLIST IdEN
LIST:=zWI&(LOO
LE LOOv=200
BEG.LN INARR

ADRES:

BLIST
..00P
H0LD(
©QIQ
END;
LODPIZLOIF et
GUIL EMpLteT;
LN IS HAGILOD
£ L00v=200 T
BEGLY +NARR
ADRES
BLIST
~0de
rOLD(
GoIQ
END:
LRz 0P sy

LNIEG
BOOLE
COIME

EQB
EQR
EQR H

E TY

YERTA

EXRA
CriAR
LiE
LE CH
LE H
dEGLY
FASE:

TES

SK1PM

LE ¢

LE CH

PAGE
+( LE GAP(MEET(4+K]) THEN 100 ELSE 0):
NDERAA Z4EN BEGLN BSB(2e:+1]:=mERT(3); MEET(3V:zmEeT(5);
BSD(2#1+2):=mErTi4); MEET(4):=mEET(6);
ENQ
ELSE BEGLIN LE FASE THEN WFET(4):21023-MEET(4}; Enp:
$F1 OGTE: 1 UNTIL 4 QQ BT{S#i+y]:=meET(J];
1:
< 5 IHEL GuIo DUMPRLAAR:
RAY(DRU.Y,ADR,BT); ADR:!=ADR+25;
NDERAA Ed BEGLN OUTARRAY(DRUM,SDADR,BED); SOADK:=SDAOR+10; HOLD(ASD) : END:
AT) BOUMP i SIRUE:
PUmMPRLAAR:
AT!Sa +5]:= IF -FASE IHEN 1 ELLE  ( LE SAP(MEFT[3.K]) IHEN 10 ELSE 0)
+C LE GAP(™FET(44K]) IHEN 100 ELSE 0
NOENAA “4E9 BEGLN ASB[2ei+1)i=mErT(3); MEET(3):=mEET(5);
ASD (22142 ) 2mrpYr4); MEET[4):=MEET(§);
END
SLSE LE FASE IWEN MEET(41:1023~MEET(4);
©= 1 SIEZ 1 JNILlL 4 DO ATISal+0l=mEET{y];
1:
< 5 IHEY GOIQ DUMPKELAAR;
RAY (DRUM, ADR,AT); ADR:= ADR+25;
NDERAA TAEN BEGLN OUTARRAY(DRUM,DADR,ASD); SDADR:=SDADR+10; HOLD(BSB): £ND;
BY); i:z0: BDUMP:=zEALSE;
E ADR > 119999 IHEN BREEKAF (£ADRESFOUT 1N DUMPMEETS$) ;
T
T HET SYMBOOL AAN DE KOP VAN EEN L 1JST SYMBOLEN AF.
E KOPWIJZFR EEN STAP VERDER, MOUDT BlJ OF EEN VAN OE
GEBRU:!KTE BUFFERS LEEG S EN START DAN HET VULLEN
CHT TOT DE TWEEDE BUFFER VOL 1S EN ZET DE KOPW!JZER
EERSTE PNSITIE VAN DIE TWEEDE BUFFER,
T VOORTS DE PARITEIT IN BOOLEAN FAUTPAR AF;
60I0 Tvee;
Pl: FOUTPAR:=PAR{WIG[LOOP]];
HEN
AY(DRUM, ADRES, ¥16);
DRES+200;
BUE
VAG) ;
ENDLIST;
Fli FOUTPAR:=PAR[WAG[LOOK]];
HEN
AY (DRUM, ADRES , WAG) ;
STADRES+200;
ALSE:
w'e);
ENBLIST;
PAGE
ER ARRAY VERTAAL[0:255) , MoepmEET(1:9];

AN FOUTPAR,SK)IPMEET;

NI NU WORDT HET VERTAAL-ARRAY GEVULD, AFHANKELIJK VAN HET TYPE STROOMMETEF |
EEN REFERENTIE-PULS 'S TE HERKENNEN AAN EEN NEGAT{EF ELEMENT IN YERTAACr,
TRUE-ZERO-PONSINGEN GECOMB!NEERD MET EEN NUMERIEKE PONSING AAN HET FET

DAT HET ELEMENT IN ABSOLUTE WAARDE 50 'S,

EEN BLANK (ELEMENT 0) WORDT WEERGEGEVEN MET -255 EN EEN B-GATS ERASE MFT 255;
STEE 1 UNTLL 31 QO v[lYAAEEH]:=VERTkAl[64+HT!:'El?llﬁ[iZB*H]:='!RVAAE[1°20H1: H
SIEE 1 UNILL 31 DO V!lYAAEV324H]1='!RTAAE(96‘H]::'!l'AAE[iéU#H]::v!RYAAE[?24*H]

»

1232,96,160,224 DQ YERTAAL(H]:=0;
PE=12 v TYPE=22 IHEN BEGLN EQR H:=128 SIEP 1 UNIIL 254 Q0 VERTAAL(H]:z-9ERTAAL(H]: END

ELSE BEGLN EOR H:z64 SIEP 1 UNIIL 127 DQ BEGIN YERTAAL[H):=-¢ERTAAL(H];

VERYAAE(i?BoH]:=-VE|TAA{[12F'H]:
END:
ENQ:

AL{0):=-255; YERTAAL[255):2255;
GF; H:=z03
SYERTAAL(LIST]; LE CHAR=-255 THEN GQIQ REFREXT;
AR=255 THEN BREERAF(§ END-CHARACTER FOUND BFFORE FIRST RFFERENCES});

AR > 0 ZHEN BEGUN M
$ 0 INEW

PRINTTEXT (¢ CHARACTERS BFFORFE PEFERENCE: *)iABSFIXT(4-ﬂ-H);Ntﬂ’;w[c': REGEL 123 END:
sIRUE:

H+«1; GOIQ REFNEXT; E&D:

Tiz WERK < 2 3 BDUMP::z EALSE:
00: sSDAaNK:=80000.
TEL:=TMEAN: sV TMEAN: =TTWEE 1 2VEQTAAL (= T7TEL 20;

1=204+42aK;

EE I i=EALSE: 1120

AR=255 T4EN BEGLN LE T 2 TEST THES BEGIN COMMENI DE LAATSTE INHOUD VAN MEZT WORDT NOG
WEGGESCHREVEN;
TWizTwel;
DUMPMEET;
END;
TUBRI13):=TOTAL:=TW;
GOIOD ENBMARK;
END CHAR=255;
AR < 0 IHEN BEGLN CHAR::=ABS(CHAR); SKIPMEET:=faLSE;
LE CHAR = 50 IHEN BEGLIN TZTEL:=TZ2TEL+1;
PRINTTEXT(LONJUISTE TZ-PONSING IN REFERENTIE Biy TwWs$);
ABSFIXT(6,0,Tw+2);: Nrem; -
SKIPMEET:=IRYE:

EbQs
LE FOUTPAR THEN BEGLY SOMPAR:=SUMPAR+1;
PRINYTEXT({FOUTE PARITEIT IN REFERENTIE B1J Tw=$);
ABSFIXT(6,0,TWe2); NLER;
SKIPMEET:=IRUE;
END:
LE FASE THEN BEGIN LE T = 1 IUEN BEGLN GETAL:=CHAR;GQIQ NEXTEMAR; END
ELSE LE T = TEST IHEN GOIQ RORMAP
ELSE GQIQ merase:
END



dur /4 - 79 CAGE 7
3un LSk LE TETESC IdEy BEGLN FASE
761

TeuEl GOI0Q NORMAC: ENp
ELSE QUIL REFASE

362 £ND;
363 TELTAAR: ~E TOUTRPAR Tyey BEGLY SOMFAR:=SOMPARS]: §K tIEIRUE
64 PRINTTEXT(§FNUTE PARITF I~ In MET S NG, KANAAL:3):
165 AMRFIXT (6,0, Tu+1)3 ABSFIYT (4,0, 1 1+1): woep;
366 END;
367
368 TESTTY: LE CHa™ = 39 L 4gy DEwnld TUTELITTZTEL 41 SKPMEFT:zTRYE
369 PRIRTTERY (LONLUIETE TZ-PONS ING PHMOMETING, KANAAL!3$)
370 ABSFIYT (6,0, we1); ABSFIXT(4,0,1i+1): Neem;
371 END:
372 L T-Ti2#2 ¢ 0 IHEN BEGLM LE =~ SK'PMEET TpEN GETAL :zCHAR:
373 GOID mErTC4AR;
374 EnD;
375 fi=terls LE o1 > 6 IHEN GQIO REEYCAAR;
37¢ -E SKiPMEET THEN BEGLN SKIFMEE® ‘=L ALSE; LE 11 > 2+K THEN mEELYL 1)) END
777 ELSE MEET(11]:2324GE TAL4CHAR;
T78 MEXTECHAR: CHAR:DzVERTAAL(LISTY; LF C-4AR=-255 THEN GQIQ WEATCMARS TizTe1: GOIQ CHECREND ;
379 mammaw: LE TTWEE § 0 IdEN BEGLN PA'NTYEXT(&(NU GOEL) OMVOLLED 1GE METING: )
780 ABEFIXT(6,0,TW); NeLer; PERF:=PERF+1;
T FASE:=2FALSE; pempmeeT; FASE:=IRUE;
382 TTWEE:=0;
ENQR;

TWI=TWe1; DUMPMEEY; GETAL:=CHAR;
LE TEMPTEST IgEN BEGLN HTEL:=HTEL+1; TMEAN::TMLAN¢M[E'[21;
1E HTEL=N IHEN BEGIN TMEAN:=TMEAN/N; HTEL: H
-E ABS(TMEAN-VTMEAN) < 3 IHEM
BEGIY DRIE:2DR1IE+1;
'E DRIE=3 IBEN BEGIN TEMPTEST:=FALSE;
PRIRTTEXT ({START TEMP:$);
ABSFIXT(4,0,vTIMEAN);
ABSFIXT(6,0,Tw); NECR;
GQIQ RESET:

ENQ:
Eng

ELSE DRIE:
TMEAN:

VIMEAN
TMEAN

[3<]o]
£ND:
Politz05 GQIQ MEXTEMAR;
LE +TTWHE=EST IHEN QQIQ YERTAALFOBT;
FASE:=F£ALSE;
LE T < TEST IHEN GUIO STOREM®LM:
LE TYWEE $ 0 IHEN BEGLYN DOMPMEEY; FERF:=PERF+1:

PRINYTEXT(&(NU 00K FOuT) ONVOLLEDIGE METING:$); ABSFIXT(6,0,Tw):
REER; ENG;

rregT:
rERA

TWEE:=0; GETAL: =CHAR;

ORYOLLEDIS: TWIsTWel; TizT41-TEST; pompmeEeT; PRIMTTEXT ($ONVOILED I GE METING:$); ABSFIXT(6,0,Tw); mNeeRm;
CERFIZPERF+1: IE T > 1 IHEN GUTQ OnvmpreEpre;
G0TQ RESET:
YERTAAI FOVYT UEN'AA,IiVEQTAAL«l: FASE:=IBUE; TTWEE
Litzhyrengrpy (71
LE #elomeevi8) = 0 IHEN
BEGLN THULP =1
EvEN: r‘H’JQFM[!\'[II0IHLJLP]::32&REMA|ND[R(M!EY[‘HULP).JZ)‘ME!V[|Hl|LP*1IL32;
THULP Iz HULLP+1:
LE PHULP#1 1 < 34K THEN GQIQ FeEN;
BN2/4 - 39 PAGE 8
420 HL’)EPMEEY{Q‘K]Z:326RZ‘WAIND[R(M[E7HHU‘.,P].BZ)‘GETAL;
apn LND
422 LLSE
a3 JEGLN IHULP 1=
404 mNFYER: ”wiDMEEY[\\O\HJLP]::H![V(IHUX#\
ape THULP i 2 i HyLP+]:
a4 LE VHULP+ 11 g 44K THEYW QQIQ onNEVEN;
427 TPREEY(9) = 1 A 1 » 1+K TUEN MULPMEET[ 1 ie1):z0;
4238 END:
429 GETal:=CAR:
430 Fan Hitkr=1 GIER 1 UNIIL 6 Qe Mz!TrwmeP}::wml’Ml:Y[»HdLDJ;
a3 LELLLIE A
440 PRINTTIEXY (LVERTAALFOI IN METING: $); ABSFIXT(4,0,TW); AMreR;
ERA GUIU RrepT;
454 TrmREMeee Tw+l: TTWEE:=zT-1; MULPMEETY (9):=0:

43¢ fHdLeis L STER 1 UNILL 6 DQ wyremERT (| HL P1i=MEEY(1HIILP);
4364 LE T-15282 = @ IHEN BEGLH WOUPREET(7) iz +1; MULPMEET (8]
437 LE ~SKIPMEET IHEYN MOLPMEXT[i149];

=32#GETAL+CHAR;

438 END

439 ELSE

440 BEGLN MOLPMEET[7)i=11; MOLPMEET(8):=1;

441 LE SKIZMEET THEN MOLPMEET(9]:=1;

442 ENQ;

443 GETAL :=CHAR;

444 GOID RESET;

445

446 ENDMARK: MEET(11:2999999; EQR HuLP:zi SIER 1 uyTLL 4 RO mDUmMPmMEET:

447 TYO(4):=TYB(5] =T (ME: MEANT:zVTMEAN;

448 END KRAAK-DECODEERBLOK:

449 TUBR[12):=TWFIRST:21; EQR J:=1 SIEE 1 UNTIL 11 DQ TWBR[U]:=TQTAL:

450 LE WERK > 2 A WERK % 9§ LHEN GOIQ Dume;

451 BLGLN COMMENI N D:{ BLOK WORDEN DE VERSCH-L| EMDE TESTS UITGEVOE®RD,

452 HET 15 HET DEFINITIEGEBIED VAN DF DAARBI Y GEBRUIKTE BUFFERS

453 EN LEESFROCEDURES;

454 BCOLEAN BLnOP:

455 LNIEGER 1,J,L.00P,NRNEXT,ADR, 1HIILP, REGE]

456 LNIEGER ARRAY A,B,C[1:5],W1G,WAG(1:200):

457

458 CBACEQURE TN TNEXT(NUMMER)} YALUE NUMME~: ANTEGES NUMMER;

459 BEGIYN COMMENT MAAKT ALLES GEREED VNnk DE EFRSTE AANRNER van NEXT, DIE DAN
460 ALS EERSTE DE MIT'NUMMER' GEGEVE' METING : EVERT:

461 MRNEXT ! SNUMMER =1

462 ADR:=2N0+5#NUMMER=5; _E ADR > 119999 IHEY BREERAF (LaDRESFOUT N (NITNEXTS)
463 'NARRAY(DRUM, ADR,W1&); ADR:zADR+200;

464 INARRAV(DQUM,AOR,.A@)} ADR:zanNk+200:

465 LooP:

466 BLOOP : =EALSE:

467 HOLD(W!GS):

468 ENQ IN'TNEXT;

469

470 ZBACEDURE mEXT:

471 S3EG1 Y COMMENT IN A WORDT DE VOLGENDE METING AFSEGEVEN 20ALS DIE VOLET UIT DE
472 SUFFERS WIG EN WAG DIE VAN AF DF TROMMEL GEVULD WORDEN:

472 NRNEY T:=NKNEXT+1; LE ADR > 116999 IOEN BREERAF (§ADRESFOUT IN NEXT3):
474 LE BIOOP THEN GQATQ BWPTERWAG:

475 RUFPFERRMIG: EQR s:= 1 SIEP 1 UNI'L 5 DQ AT 1y t=W16TL0NP+y])

476 LOOP:=L00P+5;

477 LE LODP < 200 IHEN GOIN ENDREXT;

478 INARPA (D&M, ADR,W1&): ADR:TADR+2(0:
479 LI0P=0;  BLOOP:=IRyUE:
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540
S41
542
543
544
545
546

548
549
550
551
552
553
554
555
556
557
558

587
588
589
590
591
592
593
594
595
596
597
598
599

39

39

HOLD (AG);
GOIQ ENDNEXT:
BUTIERUAL EQR ':= 1 SIER 1 UMIIL 5 DO A(J):=WAG(LOOP+J;
LO0P:zLLOP+5;
LE LOOP < 200 IHEN GQIQ ENDAERT;
'NARRAY (DRUM,ADR, ¥AG); ADR:zADK+200;
LOOP:=20; BLOOP:=zEALSE:
HOLD(W!IG);
A TLTS S END MEX.
LE WEKK=2 TIHEN GQIQ TESTSTRMOM;
3EGLY COMMENI !N D!V BLOK WORGEN DE EERSTE EN DE LAATSTE METING ONDER WATER GEZNCHT
AAN DE HAND VAN RESP, HET GEVONDEN EERSTE UURGEMIDDELODE EN DE
TEMPERATIURSPRONG AAN HET EINDE VAN DE REEKS:
LNIEGER DRIE, TMEAN,VTMEAN, GETAL,HTEL,P;
LE SOMPARSTZTEL+PERF+VERTAAL # 0 IQEN NEWPAGE;
LE WERK = O IHEN BEGLY IR'TNEXT(1): GOIQ PRIMTNEXT; EnD;
TNTY ALY 2E DRIE:=0; TM'TREXT(1);

FruUDFIRST:

PRINTFIRET

FIuUDLA®T:

TESIMEANT :

PRINTUAST:

PRINTNERY

TELYTImE

ENQ TEMPERATUUR=-BLOK;

TESTSTRyOM: BEgLy

POTMETFA:

[ A

NEXT
LE AT112999999 IHEN BEGLN PRINTTEXT(LTEMP, TEST UNSUCCESFUL$):
LE ABSTA[21-NEANT) < 3 IHEN DRIE!SDRIE+]

ELSE DrIE:=Q:
LE DR'F $ 3 IHEN GUIQ FINDFIAS);
TWF  RET:=NRNEXT=2;
TNITMEXT (1); ABSFIXT(8,0,0AG); NLER; KOP; REGEL:=REGEL +3;
NEXT:

ABSF'XT(3,0,NRNEXT); ABSFIXT(4,0,A(1]);

lE ABSTAT1)-METNO) < 10 IHEN SPACE(1) ELSE PRINTYEXT(¢R});
ABSF'XT(4,0,A12)); SPaCE(?);

ABSF'XT(4,0,A131)5 SPACE(6);

ABSF1XT(4,0,A04)); rmrer;

REGEL 1 =REGEL+1;

LE AI5320 ~ NRNEXT 2 TWFIFST IHEN GQIQ FINBLAST;
TIJD:=T i JD+V; TIMIRG(T D)

lE (ENYIER(T0JD/100)>SAS¢€)V(T\JD/100<1~S=23)V(5:0~T\JD)éU ) IHEN
BEG.LN S:=S+1: LE S=24 THEN BEGLN S:=0; DAGTEr; END: END;
LE S=0 IHEN

BEGIN LE REGEL>58 IHEN BEGLN NEWPAGE; ABSFIXT(8,0,DAG): RLCR; KOP: REGEL:=z3;

ELSE BEGLN ABSFIXT(8,0,046); REGEL:=REGEL+1; RNEER; END:
EnD

N

ELSE LE REGEL= 60 IHEN BEGLN REWPAGE; ABSFIXT(8,0,DAG): NELCR: KOP; REGEL:
QOTIQ PRINTFIRST; )
TWFIRST:=NRNEXT;

HIEL:I=DKIE:=TMEAN:=0!

VTMEAN:zMEANT; NEWPAGE:

PAGE 9

RECR; GOIQ TESTSTROOM; ENQD;

EnD

NEXT:

“E AT11 = 999999 TIHEN GOQIG TESYTimE;

LE ABS(VTMEAN-A[2]) > 10 IYEY BEGLN JDRIE:=DRIE+1; IE DRIE=3 IdHEN GOIQ PRI'MTLAST: END
ELSE BEGIN DRIE:=z0: HTEL HTEL+1: TMEAN:=TMEAN+A(2]): END;

~E HTEL=N IHEN BEGLN VIMEAN: =TMEAN/N; TMEAN:=HTEL :

0; END
GQIQ TFSTMEANT:

PRINTTEXT(LSLOT VAN DE MEETREEKSS); NLEZR: mren;

TOTAL D =NRNEXT=3; IRITREXT(TOTAL+1); Al11:2999999; OUTARRAY (DRUM,200+5+TOTAL,A); HOLD(A);

EQR P:= 1 SIEE 1 UNI'w 11 QO TYBR{P):=TOTAL; REGEL:=3;
NEXT;

LE A{112999999 TIHEN GQIQ TESTTIME;
ABSFIYT(6,0,NRNEXT);

EQR P:=1 SIEE 1 UNILL 4 DQ ABSFIYT(4,0,A{P)); LE A[S5)=1 THEN PRIRTTEXT({AS);

NELCR:

GOIQ PRINTNEXT;

LE WERK = 9 THEN GQIQ STATISTIEK;
CARRIAGE (4); PRINTTEXT((TEMP TEST TOOK (SECY:3); ABSFIXY (6,0, TIME-TYRl4));

CQOMMENT IN DIT BLOK WORDEN DE RICHTINGS- EN SNELHE IDSGETALLEN GETEST,
VERDER WORDT GETEST OP MOGEL | UKE KLOKFOUTEN;

PAGE 10

CARRIAGE(4);

LNIEGER P,D,VRG,VSG»VDELTA.IHULP;VTEL.DTEL,DELTR,GAPTEL.ENDTEL,T,K.EIND,LNR,\>G,

VNR, BNR, CNR, GAPMARGE ,PL.USTEL :
BOQULEAN MIN;

BOQLEAYN PRQCEQURE GAP(IHULP); VALUE 1HULP; INTEGER IHULP:
GAP:= JHULP=0 v IHULP=1 v IHULP=1023;

BOOLEAN BROCEDURE FOUT(/VSG,GETAL,VTEL);
VALUE VTEL; INIEGER VSG,GETAL,VTEL;
BEGLY ANTEGER DELTA,HULP;

DELTA
BEGLN

tSGETAL-VSG: LE DELTA<O IHEN

MIN:=IBUE: LE VSG>(LE AANDERAA IHEN 700 ELSE 800) ~ GETAL<(LE AANDERAA IHEN 300 ELSE 200)

IUEN DELTA:3IDELTA+JUMP ELSE GQIQ POTMETER;

ENQ ELSE LE M!N THWEN

BEGIY

END:
DELTA

LlE PLUSTEL>2 IHEN GQIQ POTWETER;
PLUSTEL:=a0; MIN:zEALSE’

PEDELTA/(1+VTEL); HULP:=ABS(DELTA-VDELTA);

LE (HULP>20+GAPMARGE+K#5)A(HULP >0, 28VDELTA+GAPNARGE ) IHENFOOT:=TRUE ELSE

BEGLY FOUT:=EALSE; VDELTA:=DELTA; END:

9QI0 E'ND;

PLUSTEL :=PLUSTEL+1; FOOT:=IRUE: LE PLUSTEL=12 THEN

BEGLY CARRIAGE(4); PRINTTEXT(¢SNILHE IDSPOTMETER LOOPT VERKEERD OM EINDE$);
ABSFIXT(10,0,NRNEXT);CARRIAGE (4);
TOTA NRNEXT~12; EQB J:=TIND SIER 1 UNILL 11 RO TWOR([J1:=TOTAL;
Al1) 99999; OUTARRAY(DRUM,200+54TOTAL,A); HOLD(A); GQIQ TESTRICHT;

£n8Q;

ENQ FouT:

LNIEGER 2BQCERURE OEL(VSG,GETAL,VTEL); YALUE VTEL: INIEGER VSG,GETAL, vTEL;
BEGLY LNIEGER HULP;

HUL
1.4
£8Q DEL;

=GETAL=VSG; LE HULP<(LE AANDERAA IHEN -750 EMSE -850) IHEN HULP:zHULP+JUM>

ULP/VTEL:

ERQCEDRURE POTPRINT;
BEGLY LNIEGER L;

LOR L
BEGLN

ENDs

PECLE TWAR(12]=1 IHEN 1 ELSE TWBR([12)+1),L+1 WHILE LSTWFIRST Qo

ABSFIXT(3,0,L): INARRAY (DRUM,200+5#L=5,€); HOLD(¢);
ABSFIXT(4,0,8011); LE ABS(CI1]-METNO)Y<10 IHEN SPACE(1) ELSE PRINTTEXT({R$):
ABSFIXT(4,0,C021); SPACE(7); ABSFIXT(4,0,C(3)); SPACE(6): ABSFIXT(4,0,%(41);

LE €[5)=1 IUEN PRINTTEXT(4A$); NECR;

TIUD:=THypeV; TIMING(TIUD):

LE (ENTlERIT\JD/lUO)’SAS#OIV(T7JD/100<165=23)V(S‘0~TIJD)GO)

IoEy BEGLY S:=S+1; LE $=24 THEN BEGLN S:=0; maAsTEL; END: END:

LE S=0 IHEN BEGLN LE REGEL>58 IHEN BEGLN NEWRAGE; ABSF!XT(8,0,DAG) ;NLER;ROP;REGEL:=3;

ELSE BEG.N ABSFIXT(8,0,DAGS;NILER; REGEL : REGEL+1; END:
ENQ
ELSE LE REGEL=60 IHEN BEGIN NEWPAGE;ABSFIXT(8,0,DAG);RECR;KOP;REGEL:=3: ENI;

ENQ
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4n9
AL
602
A03
A4
A0S
A0
667
6n8
609
610
611
612
A13
Hi4
515
616
617
618
619
620
621
622
623
624
625
626
627
628
629
A30
631
A32
~33
634
635
636
637
638
639
640
641
XY
243
644
645
646
547
648
649
650
651
652
653
654
655
656
657
A58
659
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A60
Y3
662
563
664
665
666
567
A68
669
670
671
672
673
674
675
676
677
678
A79
€80
681
6582
683
684
685
686
687
A88
689
690
A91
692
693
694
695
696
697
698
599
700
701
702
703
704
705
706
707
7n8
709
710
711

713
714
715
716
717
718
719

TTARTIFRY

FIRST:

fECOUD:

THIRD

FOURTH:

39

EXT

NEXT;

nExXY;

MEXTY

TWEEFONY

TUARTI2 1 izTwr w7y
En2 2orexyyr:

8JQLEAN ERJCEQURE RFOUT;
BEG. Y ZNIEGEH AuLP;

DE. R:TH=ENT ER((VDELTA-K#20)/10);

~-£ DELTR < 0 IYEN DELTR:=0;

SEDELTH > 6 THEN DELTR:iz6:

UL iz1004508DTEL+20#DELTR]

RENTI=(ABS(YRG= |HULP ) >MULP) CABS(VRG=-1HUL®) <1037 ~HULP)
£ND ®PAYT,

Kiz=lE AANDERAA IHEN 2 ELSE 0:
ENDTEL=0; TEND:=1: TWBRI12]:=7wF1a5T;

PANNTIEXT(LSTART STROOMTESTH); MeeR; mpen; PLUSTEL:20; MIN:zEALSE:

V"HYNE',YITWF‘RST);
CRMMEND 70EK EERSTE SNELHE ! DSGE ‘AL ;

LE A{S] % 0 IpEn
BEGLN LE A[51 ¢ 1 IgEu
BEGIY Af5):2110; OUTARRAY(DRUM,200 + 5 » NRNEXT=5,A); HOLD(A); END:
TWFIRST:=NRNEXT+1; LE TEND=1 ILEN PUTPRINT; GQTO FiRST;

ENQ:
LNRIZNRNEXT: LSGisA[4]): GAPTEL :2GAPMARG
CQIMENI Z0E< N TYEEDE SNELHE IDSGETAL :

TR

LE AlS51=1 v A{S51>99 Iggn

BEGLN GAPTEL!=GAPTEL +1: GQIQ SECORD; END;
VSGIZA[4); viNizNRNEX (3 GAPMARGE :=5 # GAPTEL:
VDELTA7=B!EKuSG.VSG,NRNEXT = LNR); GAPTEL:=0;

COUMENT Z0EK N/ DERDE GETAL EN GA TESTEN:

LE ALST=1 v A[5]5>99 T4EN

REGLYN GAPTEL:zGAPTE. +1; GAPMARGE:=z 5 » GAPTEL; GQIQ THMIRD; END:
THULP =A(4);

L& =~ FOUT(/SG, IHULP, NRNEXT - VNR = 1) IWEN :
BEGLN NLER; PRINTTEXT(4EERSTE ORIE GOEDS); NRCR; NELER; GQIQ NPDATE; END:

CUMBEND 3 PAST NIET BIJ { EN 2;

BNR:IZNRINEXT;
EQR Pi=1, P+1 WHILE P<é Q0 BIPI:izA(P;

LE A[S5'=1 v A[{51>99 I4Ey

BEGLN GAPTELI=ZGAPTE +1: GAPMARGE 125 & GAPTEL GQIQ FotATM; END;
PHULP I zAI 4

LE = FOUT(VSS, IHULP, NRNEXT = VNR = 1) IHEN
BEG.LY COYMENL 4 PAST 81y 1 EN 2; NECR;PRINTYEXY(¢1,2 EN 4 GOED}) s Nt cR meeR;
R(51:=8(5] + 100; OUTARRAY (DRUM, 200+5#BNR=5,8); HOLD(8);

GOIQ weparE;
ENR:

COMMENI 4 NOCH 3 PASSEN BiJ 1 EN 2 KIuK OF 1.3 EN 4 WEL BIJ ELKAAR PASSEN;
VOELTA:=PEL(I.SG,B(4],BNR - LNR);

LE FOUT(B(41, I1ULP,NINEXT - BNR = 1) IHEN GQID TWEEF®WT;

COYMENT KENNEL'UK PAST 2 NIET N PE REEKS 1.3 EN 4 KEUR 2(=VNR) AF;
INARRAV(DRUM,200 + 5 » VNR=5,A): HOLD(A): A(S]):=A(5) +100;
OUTARRAY(DRUM,200 + 5 & VNR = 8,A); HOLD(A);

NECRIP>INTTEXT (41,3 EV 4 GOED$) ;NECR;NLER;

VNR:=BNR: vSG:=8[4]); VOELTA:zDEL(VSG, IHULP,NRNEXT = WNR); GQID vPoATE;

COQMYENT HET VOLGENDE GEDEELTE KOMT (N WERKING ALS 3 NOCH 4 Bly 1 EN 2 PASSEN EN 0OK

1,3 EN 4 N1ET By ELKAAR PASSEN,
RU  EERST NOG KIiJKEN OF 2,3 EN 4 WEL BiJ ELKAAR PASSEN;

VOELTAI=DEL(VSG,B[4],BNR = VNR);

LE FOUT(B[4], IHULP,NRNEXT - BNR - 1) IHEN

BEG:N TWFIRST:=BNR: LE TEND=1 IHEN POTPRINT; GQIQ STAR“TEST;
COMMENT BEGIN OPNIEUW MET 3 ALS EERSTE WAARNEM NG}

N0

COMMENT 2,3 EN 4 PASSEN BL 1 JKBAAR WEL, 2 WORDT DE EERSTE;

| NARRAY(ORJUM,200 + 5 #» LNR - 5,A); HOLD(A); A[S):=110;
OUTARRAY(DRUM,200 + 5 & LNR = 5,A); HOLD(A);
TWFIRSTISVNR: LE TEND=1 IHEN POTRRIRT; VNR:=
PRINTTEXT (42,3 EN 4 GOED$) ;NLER; NEER GQIQ urpaAlE;

sePrEEDIOAP NEXT:

WAONEXTY:

BPDATE:

LE AT11=999999 IHEN GQIQ TESTRICHT;

LE ALS5'40 ~ A{51$10 THEN BEG.IN GAPTEL:2GAPTEL+1; GAPMARGE:z5sGAPTEL; GOIQ SPEEDEOOP; END:

IHULPI=A4]);
LE FOBT(VSG, IHULP,NRNEXT=VNR=1) IHEN
BEGLYN BNR:=ZNRNEXT; PRINTTEXT(EFOUT 13$);
EQR P:=1 SIEE 1 UNTIL 5 QDo BiPlizA(P);
NEXT;
LE Al11=999999 [HEN BEGIN B(5):28(5)+100;
OUTARRAY (DRUM, 200+54BNR=5,8) :
GQIQ TESTRYENT;

D;

EN
LE Al5140 ~ A(51410 THEN BEGLN GAPTEL:=GAPTEL+]; GAPMARGE : =5#GAPTEL; GOTQ WHONEXT:

IHULP:zA(4]);
LE FOOT(VSG, |HULP,NRNEXT=VNR-1) THEN 6QIQ FOSTTEE;
815):=8(51+100:

OUTARRAY (DRUM, 200+5#BNR=5,8): HOLD(8); PRIRTTEXT (LEINDE$); meeR:

END ENKELE FOUT;

PAGE

PAGE

BNR; VvSG:=B{4); VDELTA::DEE(VSG,NHULF,NRNEXT-VNR):NCCR;

11

12

COMMENT Nu 1S A GOEDGEKEIRD EN WORDT DE ADMINISTRATIE VOOR DE VOLGENDE TFSTS BLIJGEWERKT;

L85G =VSG: LM =VNR;
VSGI=IHULP; VNR!SNRNEXT:
GAPMARGE : 2S#GAPTEL ; GAPTEL:=0;
GQID SPEEDLOOP;

rouTTRrE: BEGLN  COMMENI !N D'T BLOK WORDT BEKEKEN OF HET AFKEUREN VAN TWEE OPEFNVOLGENDE

SNELHE IDSGETALLEN GEQECHYVAABDlGD IS OF DAT ER TOT EEN KLOKSTILSTAND

BESLOTEN MOET WORDEN;
LNIEGER DELTAL,DELTA2,TELS
LNIEGQER ABBAY NRFOWT([1:5);
TEL:=0;

END:
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“AGE 13
729
701 CUIMENT EERS ™ wURDT NOG SEKEKE' F ALS 1y AFviuweN VAN
12? MET G vNw HET AFKEURE:® vAr BNE Et, NOMNEXT OVFERBODIG MLAKT
723 TIVOELTA:
o4 EDEL(LSG,BI4),B0% -~ LNR)Y;
725 BTORLAT, CHULP , NRNEXT=BNR=1) TyEy
726 INAR A (DRNM, 200+5% Y HK=5, 0 )1 1)
727 Cl5} = 15)+100:
728 OUTARNAVIDRUY, 200+58Viur-5, %) ;
29 VNRIZONKN;  VSG =Aa[4):
730 PRINTYELAT ($ALSOG POMDER®); moaD(r
731 [¢ GRDATE;
732 EN2 ELSE vDEC - OELTAL;
733 seMuIE [38]: 30 1 SIEE 1 UNIIL 5 Q0 BEGIN €(Pl:=m[P); BIP):=A(P): END:
754 CNRI=BNE; BNR:=NRNEXT; PRINTTERT({rouT 2%);
735 WHATINE XY NEXT:
736 LE Al112999999 [HEN BEGLN 8(5):28{5}4100;
737 QU*ﬁRRAY(DRUM,ZOO‘SlBNQ—S.B)1
738 C151:=€(5)+100;
739 OUTARRAY(DRUM, 200+52CNR=5,¢ ) :
740 LE TEL > 0 IgEy BEGiIN EOR P:=1 SIEPR 1 yuTLL TEL QQ
741 BEGLN Q:=z200+5¢mRFOeT (P o5
742 INARRAY (DRUM, G, A) " HOLD(A);
743 Al5):=A(5)+100"
744 OUTARRAYIDRUM,Q,A); HULD(A);
745 END:
746 £ngs
747 HOLDIECY ;
748 GOIQ TESTRiIEmT;
749 END}
750 LE ALS140 ~ A(S)4 10 IHEN BEGIY GAPTEL:3GAPTEL+1; GAPMARGE:=5#GAFTEL: G.TQ WHATSNEXT: END:
751 DELTAL:=DEL(C(4),B[4), BNR-CNR); DELTAZ:=DEC(B[4),A(4],NRNEXT - BNR)
752 TESTABC: LE ABS(DELTAL-DELTA2) < 20+K#5+GAPMARGE ~
753 ABS(OELTA1~DELTA2) < 0.28(DELTAL+DELTA2) /24GAPMARGE THEN
754 BEGLY  CUMMENL TESTUITVOER;
755 ABSFIXT(6,0,CNR); ABSFIXT(6,0,BNR): ABSFUXT(6,0,NRNEXTY; NreR:
756 ABSF!'XT(6,0,€(4)); ABSFIXT(6,0,8(4]): ABSFIXT(6,0,A(4));
757 FIXT(8,0,0ELTAL); FIXT(6,0,0ELTAR); FI2TC6,0,VDELTA); MreR;
758 G0I0 KrokrFouT;
759 L2
760 COUMENT DE DRIE GETALLFEAN PASSEN WEL 81U E£1.KAAR MAAR NIET ZONDFR "MEER
761 BIJ HET VOORGAANDE. DAN KAN ER (F(5 MeT DE KILOK GEWEEST ~ N,
Th2 HETGEEN BIy KLORFOUT APART ONGERZOCHT WORDT;
63
64 LML THULP:2AT4);
TES LE FOUT(VSG, 1duLP,NRNEXT=VNR-1) THEN
766 BEGLY COMMENI 3 OF MEER NIFT Bi.ELKAAR PASSENDE OPEENVOLGEND-
767 SNELHE IDSGETALLEN ZIJUN AFGEKEURD;
A8 TEL:=TEL+1;
59 NRFOUT[TEL):=zCNR;
770 LE TEL = 3 IHEN GOIU ONDERBREKING;
771 GQIQ semyir;
772 COUMENT GETRACHT wORDT OM 3 OPEENVILGENDE, B! JEENPASSENDE
773 SNELHE IDSGETALLEN TE VINDE;
774 £80
775 ELSE
77k BEGLU COMMENI A REVAT EEN METINS DIE PAST 81y DE METING VR,
777 DE TUSSENL IGGENDE METINGEN 21JN AFGEKEURD
778 8151:=8(5)+100;
779 uu'ARRAv(DRUM,200~SOBNP-5.5);
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RY) €i5):=€(51+100;
T8l OUTARRAY (DRUM,200+5#CNR=5, 1) ;
782 i€ TEL > 0 IHEN BEGIN EQR 2i=1 SIEE 1 UNIIL TEL [519]
783 BEGLYN Q:=230+5enmronT(P)-5;
T84 "HARRAY (DRUM,Q, A HOLD(A);
785 Al5):=2A(3)+100;
78¢ CUTARRAY (DRUM,Q,A): HOLD(A);
78° Eng:
R e
7E HOLD (€)Y PRINTTEXT({EINDES) ;NLeER;
7q GQIQ WPDATE;
A (41vH
792 KEORF oY VRIATTEXT (EKLOK FESTHY; NueR;
Tu3 HULP:=BEL(VSG,E[4],CNR = VNR);
794 COMMENT ER Z!UN NU VIER OPELNVOLGENDE SNELHEDEN BEKEND :
79¢ VDELTA, IHUL®, DELTA1 EN DELTAD.
79 ER WORD7 NU BEKEKEN OF CIE BiJ ELKAAR AANSLUITEN,
79" WE WETEN REEDS DAT: 1) IHULP PAST NIEf Bty VDELTA
. 2) DELTAL PAST WEIL Bly DELTA2,
Tt DE VRAAG 1S Ny UF WE MET EEN SMELLE SNELHE IDSVERANDERINS TE DOEN
3¢ HEBBEN OF MET™ EEM KLukFO~,
801

EERST wORDT NOG DE ADMINISTRATIE 7OVEFL MOGEL 1 UK BIJGEWSPKT ALVORENS DE TEST
R02 WORDT UITGEVNERD;

LR VDELTA:=DELTAZ:

304 LSG:=8[4]); LNR NR

Ane GAPMARGE :=5#GAPTEL; GARTEL:=z(

0e VSGi=A[4); COMMENI VNR KAN 71Jn NiEUWE WAARDE PAS LATER KRIJGEN;
27 FLeRTESTY: LE ABS(IHULP+DELTA2-2#DELTAL) < 20+K#54GAPMARGE

3ys v ABS(IHULP+DELTA2-2#PELTAL)Y < N.24DELTA1+GAPYMARGE IHEN

G

BEGIN COMMENT “YE HEBBEN KENNENL I JK MEY EEN SNELLE VERANDZIRING TE MAKEN;
310 VNR :2NRNEXT;

GQIQ sPEEDLCOAR:
17 END;
813 COUMENI HET GEHANTEERDE KR' i ERIUM 1S DE HELFT vaN HET VOOR AFZOMDERL | JKE
214 METINGEN GEHANTEERDE. .
315 HIEXKOMT HET PROGRAMMA ALS ER KENNEL I UK EEN KLOKFOUT 1S OPGETREDEN;
816 ONDERBRF L ING: PRINTTEXT(¢SFRIE-VERWERK | NG INDERBROKEN Bily:3): ABSFIXT(6.0,VNF); MEECR; NEER
817 LE TEND > 1 TYEN BEG!S LE VNU-TWSR[TEND~1] < 10 THEN ENDTEL:!=ENCTEL+y °
31R ELSE ENDTEL:=(;
3109 EnD:
Ban LE TEND < 11 IWEN TWBA! IENC]:=VNR; TEND:=2TEND+1:
R21 LE TEND > 10 v ENDTE. > 4 Ipgp
822 BEGLY SRINTYEXT(LTEVEEL ONTIN$I;  mEwdAge; REGEL:=0;
R23 VOTAL :=TWBR{TEND=11;
824 IR TREXT(TOTAL+1);
825 A(11:2999999: OUTAERAY(DRUM, 200+5#TOTAL, A) HOLD(A};
826 GQI0 PRINTTAYE
827 ENQ TEVEEL ONZIN;
R28 MERRK S ML INARRAY(DRUM, 200 +58vrR, A); HOLD LAY
829 Af13:2999999:
A3n OUTARRAY(DRUM,200+5% NR,A): HOLM(A);
B3t L€ TEL = 3 IHEY BEG!U COMMENT DE VERWERKING |S ONDERBROKEN OMDAT 5 OPEENVOLGENDE
832 METINGEN WERDEN AFGEKEURD. HET ZOEKEN VAN N1EUWE
833 STARTKRITERIA 1S NODIG;
R34 TWFIRSTIZVNR4T;
B35 GOTQ STARTTEST;
836 END TEL=5; !
37 VNRI=ZNRNEXT;
838 GQIQ SPEEDLOMP:

B39 COMMENT HET YOUGENDE GEDEELTE WORDT ALLEEN DOORLOPEN ALS ER TEVEZL ONZIN
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B41
EPRY
8472
843
844
a4s
846
R47
848
849
8590
851
B52
853
854
855
856
a57
858
859
860
A61
862
863
864
865
866
867
868
869
a70
a71

372
472
874
875
876
877

878

879
880

881

382
382

R84

885

R86

RE7

888

289
290

891

Ba2
893
894

895
a96
397

898
899
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900
901
902
903
904
905
206
907
908
909
910
911
912
913
914
915
2:4
917
918
919
920
921
922
223
924
025
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IS OPSEVREDEN;

PRYLTYARE NEXT;

ZE A{1]=999979 IHEN GOTQ TISTRIENT;

ABSFIXT(6,0,NRNEXT):

EUR Pi= 1 3IER 1 UNIiL 4 Qg ABSFIXT(4,0,A(P));

LE ALS)=1 THEW PRINYYELT(§ A}

me R

GQIQ PRINTTAPE

END Y OUTTWEE-BLOK;

TESTRICHT: LGeLN PROCEQURE SPrED;
BEGLN LE AIST#1 ~ AIS)< 100 IHEN

BEGLN vDELTn:=m11<vse.A[4!,NRNEXV-VNR): VSG:=A[4]; VNR:IzNRNEXT: END;
END SPEED;

INIEGER LEVEL;

END:

INPTMEXT(TXBR(12])); meenm; PRINTTEXT(ESTART RICHTINGSTEST $); MEER; ENDTEL:zj3;
DIRFIRSY: NEXT;
LE A[5140 IHEN GQIQ BIRFIRET:
VRG:=A[3]; VNR:=NRNEX VSGiaA[41];
GAPTEL:=DTEL:=VDELTA:=0; PRINTTEXT($EERSTE GOED$); mpeem;
DIRECTINRLOOP mExT;
TESTEND: LE A(11=999999 IHEN
BEG.LY CQUMENT HIER kOMT HET PROGRAMMA A&N HET EINDE VAN DE
MEETPEEKS OF ALS ER EEN KLOKSTILSTAND GEVONDEN 153
LE ENDTEL=TEND IHEN GQIG YOCLs;
ENDTEL ! =ENDTEL+1;
LE AL5)%0 IHEN GQIQ BIRFIAST;
JRGIZA[3); VSG:=A[4); VNRIZNRNEXT;
GAPTEL t=DTEL DELTA:=20;
200 DrRECTION vOP;
Eno SLOT OF KLOKFOUT;
SPEED;
LE A(5)}=1 v A(S)=z10 « Al5]=110 IHEN
BEGLN DTEL:=DTEL+1;
GAPTEL:=GAPTE(+1;
GQIQ BIRECTIONLOOM;
EnQ GAP OF ONVOLLED!G;
THULP:=A(3]);
LE RFOOT IHEN GUIOD Semmirs;
DIRUPPATE: VRG:=A[3); DTE GAPTEL!80} HOLD(A); .
GoIa prRECTION L OOP;
scmotrn: BNR:IENRNEXT; HOLD(B): PRINTTEXT(¢FOUT 13y
EOR P:= 1 SIER 1 UNILL 5 QO B(P):=A(P];
NEXTDIRY NEXT; LE A{11:999999 TUEN GRIQ TrSTERD; sprep; DTEL:=DTEL+1;
LE A[S] # 0 ~ A[5) % 100 IHEN GOIO REXTBIRY;
IHULPizA[3];
LE RFOUY IHEN GQTO Semmtre;
TESTHA: VRG:=8T3); DTEL:=NRNEXT=BNR=1}
LE RFOST THEN GOIQ Brewrt;
PRINTTEXT(EEINDE BA$); mpemr;
GOIQ GIRUPDATE:
BrEAGT: B8{51:=8(5)+10; OUTARRAY(DRUM, 195+54BNR, 8 ;
PRINTTEXT($EINDE B}); mreR; GQIQ BrROPDATE:
cCHBTrE: CNRIZNRNEXT; HOLD(C); PRINTTEXT(4 FouT 24);
EQR P:=1 SIEE 1 UNTLL 5 QO €[Pl:=A[P];
NEXTIDIRD: NEXT; LE A[1)2999999 THEN GQI0 TrStEmD; SPEED; DTEL:=DTEL+1;
lE AIS) % 0 ~ A(5) % 100 IHEN GOZQ MEXTD'RD;
THULP :zA(3);
PAGE 16
LE RFOOT IHEN GOIQ TESTORIE;
TESTEA: DTEL:=NRNEXT-CNR-1; VRG:=€[3];
LE RFOOT IHEN BEGLN €[(5]):3€(5])+10; OUTARRAV(DRUM.19545“CNR;5): GQIQ TESTBA; END;
TESTBC: VRGI=B(3]; IHULP!SC(31; DTEL:zCNR=BNR-1;
LE RFOOT THEN GOIQ BFOUT ELSE BEGLN PRINYTEXT($EINDE BCH): NeeR; GIIg DIRYPBATE
TESTDRF: VRG:Z€(3]; DTEL:=NRNEXT=CNR=1;
lE RFOUT IHEN BEGLY (s €lE1+10; OUTARRAY(DRUM,195+54CNR,¢);
VRG (31; DTEL:=NINEXT=BNR-1;
LE RFOUT IYEY BEGLY Al51:=A(51+10:
OUTARRAY (DRUM, 195+ 54NRNEXT, A)
GoIO sroUT;
ENQ
ELSE BEGLN PRINTTEXT(LE(NDE DRIS$): mecR;
GQIQ BIRYAPATE:
ENQ:
ELSE QUID TEsTee;
END P ICHTINGSTESTBLOK;
EN2 TESTBLOK:
ENQ BUFFERBLOK:
vore: TIBIS) =T IME;
BEGLY COMMENT BEGIN=TIJD (NFORMATIE WEGSCHR IJVEN;
LNTEGER ARRAY SPAG(1:21; BEAL &4xBAY reokri:g);
SPAG(11:=5; SPAG[2]:=DAG: OUTALKAY(DRUM,20,8DAG); KEORI11:2Tup; OUTARRAY (DRUM,B4,RL0R) ;
END;
TWBR[11]:=TOTAL; TWBR(13]:=Ty;
Bomp: OUTARRAY(DRUM, 25, T#8R) ;
MENPAGE;
LE WERK > 2 IHEW GQTQ STAT!STipk;
BEQIN LNTEGER 'HULP,DATUML,DATUM2,EXPTu;
REAL HuLP;
LE TEND=1 THEN
BEGLN PRINTTEXT(LER 1S GEE" KLOK=§TII.STAND GEDETECTEERD VOOR HET EINDE-RAND}); RNicRm: NEeR;
1=0:
SENTIER(BM#,-4): DATUMP :2ENTIER(ENS,-4);
$22360-BMEM+ (DATUML=DATIMD ) #,044
LE HULP>2360 IZEN 'HuLs:=1; TIMING(HULP)
€0R DAG:= DATUM1+1, DAG+1 KOLLE DAG < DATUM? QpQ
BEGLY DASTEL: 1HULP:= IHUL®P+1: ENQ;
uHULP::tHuLPQZA#EN'\ER(HULP/}TU)Z
THULP t = (HULP#60+=MOD(H LP,100)
EXPTWIZiHULP/V;
PRINTTEXT (EVERWACHT AANTAL WAACNEMINGEN:3) ¢
ABSFIXT(6,0,EXPTW); Nrem:
LE ABSCEXPTW=TW)/TW < D=3 Tpey
BEGLN PRINTTEXT({GESUGHEREEKDE 11 uDSTAP:$);
ABSFIXT (4,4, (VaEXPTW ) /=y
EnD;
CARRIAGE(4);
END TEC-BLOK;
STATIST K PRINTTEXT(LAANTAL VAARNEMINGEN:3): ABSFIXT(6,0,Tk); NLER;
PRIMTTEXT(LAANTAL PARITE I TSFOUTEN:$): ABSFI1XT(4,0,S0MPAR);NEER;

PRINTTEXT(EAANTAL ONJUISTE TZ=PONSINGEN:$): ABSFIXT(4,0,T2TEL): NLER;
PRINTTEXT(LAANTAL (NCOMPLETE WAARNEM NGEN:3): ARSFIXT(4,0,PERF); neen;
PRINTYEXT(LAANTAL GEVONDEN VERYAALFOUTEN:$); ABSF1XT(4,0,VERTAAL); MECR;  NECR;
PRINTTEXT (& VOORLOOP WIGWAG DEZODEREN TESTEN OVERDRACHT}): mrewr:
FOR v = 1 STEZ 1 UNIIL 5 QO

END:
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950
Ini
62
983
via
265

39

RRACLIN

Eol

ASKREXT;

ABSFIXT(6,0, 1ME);
ENQ we °KBLOK:

NLER;

BEG:il ABSFIXT(6,0,TIB(0)); SPACE(4); ENQR:

MECR: PRINTTEXT(LEINDE PRAG-DATA-DECODERS);

PAGE

17



AEEendix B,

DATA-COMPUTATION

Algol-60 source listing,
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60
61
62
63
654
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
Q0
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
11?2
113
114

116
117
118
119

740206

TESTINT:

FLOATIRG

FINDEXP:

187

TESTEX®:

ENDIUINY

NEXT:

PAGE

BEGLY COMUENT KN M. 1, =PRAG-DATA=COMPUTAT |ON,

ONDERZOEKT DE 1A TROMMEL DOOR DATA=DECODER OVERGEDRAGEN STROOMME TERGEGEVENS
OP GECONSTATEERDE FOUTEN, DEZE WORDEN NADER 8ISCHOUWD EN ZONODIG DOOR GE INTEF -
POLEERDE GETALLEN VERVANGEN,
HEY ALDUS VERKREGEN BESTAND WORDT VERWERKT TOT EEM PRINTOUT EN PONSBAND VAN NF
(GECORRIGLERDE) MEETWAARDEN ALSMEDE TOT EEN PRIINTOUT VAN UURGEMIDDELDEN:
LNIEGER VERS K}
VERS 1 E£12740206;

BEGLN COMMENT DIT 1S HET €1GENLIJKE WERKBLOK;
INIEGER METNO,V.ADRES,|.J.N.ADR.TEL.VGT.VGk,VGS,TOTERR,SDAQD,DYEL,
UURADR,TOTUUQ,TOTAL,TEND,K,YV,S,TGW,YVG,TVFwRST,DAG,VDAG,JUMP:
BEAL AO.Ai.BU.Bl,CO,Ci.NV.KF.Apﬁo.ch.RAD,SAL.D<EP.RicHT.SNELH,vn,GEMR,YlJD.wSAL,HDlgP:
BOQLEAN ONE,PONS, TWO,AANDERAA, COMPL;
LNTEGEB ARRAY A(iisl,T'0[1=63.50(1:2]-T'Bﬁ!11151:
BEAL ABRAY AFW(0:8),00R¥[1:168);

EBQCEDURE AREERAF(TEXT): RIRING TEXT;

BEGLN

CARRIAGE(4); PRINTTEXT(TEXT); CARRIAGE(4); GQIQ STGP; ENQ:

BEAL BRQCEQUBE $OM(1,a,8,x); MALUE B; LNIEGER !,A,8; REAL X;

BEGLN

END Sum:

BEAL S: s:en;
EOR 1324, 141 WHILE (B 0Q S:=S+X;
sum: zs

BBOQCEQURE PONSZUINIG(N,M,X); VALUE N,M,X: LINIEGER N,M3 BEAL X;

BEGLY  COMMENI PONST GETAL X MET TEKEN, MAXIMAAL N POSITIES VOOR EN MAXIMAAL M POSITIES ACHTER
DE DECIMALE PUNT,
HET GEDEELTE ACHTER M WORDT AFGEROND,
DE DECIMALE PUNT WORDT ALLEEN GEPONST ALS ER NA AFROND ING EEN DECIMALE FRACTIE
'S. SPATIES EN NIET=SIGNIF(CANTE NULLEN WORDEN NIET GEPONST,
INDIEN X2 4N IN WAARDE DAN WORDT EEN FLOATING PO|NT GETAL GEPONST MET N+M
POSITIES VOOR DE MANTISSE,
DEZE PROCEDURE GEBRUIKT PONSAR(N,M);
BEAL XHULP;
LNIEGER INTPART,DECPART,MANT,EXP,R,S; .
XHULP:zaBS(X);
LE X 2 0 IQEN POMER(PLUS) ELSE POMEP(M(N)}
XAULPIZENTIER(XHULP#104AM0 . 5) 104 (M) ;
LE XHULP 2 0 IWEN BEGLIN POMEP (PORSTABEL(0])} GOIQ ERD2OIRIG: END:
LE XHULP 2 104N IHEN GQIQ FLOATING;
INTPART:2ENT |ER(XHULP) ; DECPART ! = (XHULP=INTPART)#104M;
LE INTPART > 0 IHEN BEGLN R:is=0;
R:izRe1; LE INTPART 2 104R IHEN GQIQ TESTINT;
POMSRR (R, INTPART);
ENQ:
LE DECPART > 0 IMEN BEGLN PUMEP (PUNT); PONSKR(M,DECPART); END;
GATQ ERBIUINIG;
: PYMEP (PUNT) ;
EXPizN;
ExP:i=EXP+1; LE XHULP 2 104EXP IHEN GQIQ FINDEXP;
XAULP I =XHULP#104 (N+M=EXP);
LE XHULP 2 104(N+M) THEN BEGLN EXP:I=EXP+1} XMULP:=XHULP/10; END;
PAGE
MANT I 2ENTIER(XHULP+0,5);
PONSNR(N+M,MANT); POWEP(TIEN); PUMEP(PLUS);
Ri=0;
Ri=R+1; LE EXP 2 104R IHEN GQTIQ TESTEXS;
PONSNR(R,EXP) ;
&:
END PONRZUINIG;
EBQCEQURE PONSNR(N,M); VALUE N/M; LNIEGER N, M;
BEGIL LNIEGER S
Si=MI104(N=-1);
PUMEP (PONSTABEL[S]);
Mi=MaS#104(N=1);
Niz=N=1};
LE N > 0 IMEN GOIQ NEXT;
END POmMENR;
LINIEGER ARRAY PONSTABEL{[(:9);
LINIEGER PLUS,MIN,PUNT, T EN, _OWER;
BEGQLY CQUMENI VULBLOK PONSGEGEVENS;
INTEGER w3
PLUSI=112; MIN:=64; PUNT:=107;
TIENI=59; LOWER:z122;
PONSTABEL[0):=232;
EQ] ©:=1,2,4,7,8 QO PONSTABER[Q):zQ;
EQR Q:=3,5,6,9 0O PONSTABEL(Q]:=Q+16;
ENR POMSVULBLOK;
BEGLN COMMENI !N O!T BLOK VINDT DE OVERDRACHT VAN DE ADMINISTRATIE E,D,
PLAATS, VOORTS WORDT DE HEAD (NG GEPRINT;
LNIEGER ARRAY ADMIN[1:25);
BESL BRBAY YR[1:25];
LNIEGER H;
TYDIL]:aTIME;
INARRAY (DRUM, 0, ABMIN) ;
INARRAY (DRUM, 40, YK) ;
INARRAY (DRUM, 2§, TWBR) ;
INARRAY (DRUM, 98,AFW);
CARRIAGE(S);
pklnrYExT(tPRAG-DATA-coMPuTATIONt); SPACE(90); PRINTY[XT({VEQSIE:));
ABSFIXT(10,0,VERSIE); CARRIAGE(G);
PRIQTTEXT({K N M, 1, DE BILT NETHERLANDS$); CARRIAGE(6);
PRINTTEXT (¢ CAMPAIGN STATION/ INSTRUMENT WATER
NLER;
PRINTTERT (¢ . PERIOD OEPTH(M) DEPTH(M) TYPE

NLER;  NLCR;
HOLD(ADMIN) ;

LE ADMIN([Q]>2 IHEN REGLN PRINTTEXT(¢ FOUTE P=BAND:3); ABSFIXT(4,0,ABMIN{O]); meeR;

TELETEXT(¢ DIT s PRAG=COMPUTATION, IS NIET GEVRAAGD, ZI£ HIERBOVEN3}):

PONS:=EALSE;
GOIO SToP: .

END:

EQB J:21,2,5,6,7,8 RQ ABSFIXT(12,0,ADMIN(S]);
CARRIAGE(4);

INSTRUMENT INSTRUMENTS) ;
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i7e
121
122
123
124
125
126
127
18
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
159
171
1452
183
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
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180
181
182
183
184
185
166
187
188
180
190
192
192
103
194
195
19¢
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
21¢
217

SPACE(L3): PRINTTERT({DEGR M| N DEGR  MiN}); Ampemr;
PRINTTEXT({POSITION:$);

MizABS(ADMIN[3]); ABSFIXT(6,0,H.100)3 ABEFIXT(4,0,H~11100%100)
LE ADMIN{3) > § TuEN PRINTTEXT($N$) ELSE PRINTYEXT(¢S3);
MIZARS(ADMING4)); ABSFIXT(6,0,H:100); ABSEIXT(4,0,H-H2100#100);
LE ADMIN{4] > § INHEY PRIMTYEXT(LES) ELSE PRINTTEXT ({w3);

CARRIAGE(4);  HOLD(YK);
PRINTYEXT(LTIME OF FIRST MEASUREMENT GMT:}); ABSFIXT(10,0,ADMIN{12]);
Nepew;

PRINTTYEXT({TIME OF L_AST MEASUREMENT  gMT:4); AaSFvXY(lﬁ.o.ABHIN[ixl):
NLER; NELCR:

PRINTTEXT(4TIME OF FIRST MEASUREMENT UNDER WATER GmT:3); ABSFIXT(10
CARRIAGE (4);

PRINTTEXT($TIME INTERVAL N MINUTES:3); ABSFIXT(2,0,ABMIN(11]); CARRIAGE (1)

LE ADMIN[O)20 IMEN PRIRTTEXT(§NO 3)7 PRINTTEXT({OLTPUT-TAPE IS REQUESTEDS):
CARRIAGE(4);

PRINTYEXT({CAL IBRATIONS USED$); - Meems NEER;
PRIRTTEXT($GAP TEMPERATURE COMPASS
AANDERAA: ADMIN([7]1411 - ABMIR[7]412;

LE AANDERAA IHEN PRINTTEXT({ SALINITY
ABSFIXT(2,0,ABRIN[16]);

EQR Ji=1 STEE 1 UNILL 6 DO FIRT(3,5,9Riu]);

LE AANDERAA THEN BEGIN FQR Ji=11 SIER L UNI.. 14 QQ FIXT(2,7,9K001); END;

SPEED3$)

JEPTH>);

NLER:

OVERDRACHT : METNO:=ADMIR[B]; PONS:z ADMIN(QI4Q;
v ADMINIL1]; UUMP:=1023+ADMIN(16];
S emIN{21]; DAG:=ADMIN{22];
HOLD(TWBR) ;
TW:=TWBR[13}: TOTAL:=TWBR([11]; TWFIRST:=sTWAR(12]; TWG:=TW8R(1]; TEND:=1
COMPLI= TWG=TOTAL; TeW:z(;
AQ:=YR[1]): ag:zvr{2]; XKF:sYR[4]); KVi=YRI3]; APRO:zYKR(5]; CFS:=YR[6);
LE AANDERAA IHEN BEGLN B0:s¥K(11]) BL:=YR{12]); CO:=YR[13]; C1:=YK[141; END;
TIJD:=YR[23);
HOLD (AFW)
NLCR; NLCR; PRINTTEXT(4COMPASS CORRECTIONS:$1; meenr;
EQR Ji=0 STIER 1 UNILL 8 QO FIXT(3,0,APW(U));
1207 COMMENI 1 4S DE TELLER VAN HET ERROR ARRAY BlJ DE CORRECTIE;

TYB[2):=TIME; ONE:=IRUE:

LE PONS IHEN

BEGLN RUNOUT; RUNODT; POTEXT(4'CAMP,STAT 4 ;
ENQ OVERDRACHTBLOK;

FIeLErRROR: BEGLN COYMENT IN DiT BLOK WORDT DE FOUTENTABEL OPGEBOUWD DOOR ONDERZOEK vaN

187

ONDERZOEKT DE SIGNALERING "ACHTER|NW HET AY
STAAT EN BOUVWT DE ERROR-TAREL 0P OP DE TROMMEL TE BEGINNEN OP ADRES 12c000.
ALS ELEMENT 0 EN ELEMENT TOTERR WORDT INGEVULD 0 EN TOTEL+1:

INIEGER ‘,J,TAHLE,TEL.ADRES,HULP,ERADR,E|NDI

LNIEGER aRRAY ERROR[i510],WVG.!AGII72001i

NEWPAGE ; PRINTTEXT(LFOUTENTABELY);

LL ONE THEN PRIRTTEXT(§ SNELHE ID}) ELSE PRINTTEXT (¢ RICHTING}); mLer:

TEL:=TWFIRST; J:=zt; ERROR(11:=0; TABLE:=z0: EIND

INARRAY (DRUM, ADRES , W!IG); ADRES:8ADRES+200;
TESTWIG: INARRAY (DRUM, ADRES, WAG) } ADRES:=ADRES+200; MHQLD(WI!G];

EQB 1:i= 5 SIER 5 UNILL 200 Qo

BEGLY HULP:sWIG[1];

LE (ONE ~ ( HULP=1 v HULP > 99 )) « { =ONE ~ ( HULP$0 ~ HULP#100 )) IHEN
BEGIN JizJeli ERROR({):=TEL; ABSFIXT(6,0,TEL): LE J=10 IJEN

BEGLYN OUTARRAY (DRUM,ERADR, ERROR) ; ERADR:=ERADR+10: TABLE:=TABLE+10:
END;
END FOUTWIG;
TEL:=TEL+4; LE TEL>EIND IHEN GQIQ ENBFiip;
END LOOPWIG;
TESTWAG: UNARRAY (DRUM, ADRES,¥16) ] ADRES:=AORES+20(0; HO_D(WAG);
EQR 1:= 5 SIER 5 UNTLL 200 DQ
BEGLN HULP:=WAGI I];
LE C ONE & ( HULPE1 v HULP > 99 )) v ( =ONE ( HULP $0 ~ HULP § 100 )) THEN
BEGLN Jigdel; ERROR[J):zTEL; ABSFIRT(6,0,TE_); LE J=10 IHEN
BEGLN OUTARRAY (DRUM,ERADR, ERROR) ; FRADR:=ERADR+10; TABLE:=TABLE+10
END;
ENR FOUTWAG;
TEL:I3TEL«1; LE TEL>EIND IHEN GQIQ ENOFiey;
LOOPWAG;
TESTWIS;
ENprILL: TABLE:=TABLE+J; (COMMENI ALS ER GEEN FOUTEN GEVONDEN ZIJUN (S TABLE=J=1;
LE TABLE=1 IHEN BEGIN PRINTTEXT({GEEN FOUTEN GEVONDEN}): meceRm;
LE ONE IHEN BEGLIN ONE:= FALSE;
GQIQ frecerroR;
END
ELSE QQIQ AcommeEer;
ENDS
EOB Ji= Jey SIER 1 UNTIL 10 Do
ERROR{U]:=E IND41; OUTARRAY (DRUM, ERADR, ERROR) | TOTERR:sTABLE HOLD(ERROR) ; TYB(3 :=2TIimg
£N0 FripzrRrROR;
CORRECTE: BEGIN INTEGER ARRAY ERROR{Q:TOTERR]

LNIEGER HULP, VAR, HELP,ARHULP , M, AAND, HERR;
REAL ARRAY €OErF{1:6):

BOOLEAN BROCEQURE GAP(iHULP): INTEGER JHULP;
GAP: = (IHULPEZO IHULP =1 ~ THULP=1023):

BBUCERURE SOLYECA, X, &,N, M, SKI1P); YALUE N,M; BEAL aBRAY A,X,8&: INIEGER N,M; LaBEL SR1p;
BESLN  COMMENI LOST HET STELSEL VERGEL | UK NGEN A.X36 OP DOOR ELIMINATIE;

LVIEGER 1,J; BEAL HULP;

LE M=z3 THEN X({1]:26[111/4(1,1) ELSE

BEGIN  u:rzn;

SOCYETEST: ¢ ABS(AIM, M) )cpn=6 v ABS(A[M,Mlnl!M-i,M-i)-A(M-l,M)oA[M,M-il)<u-6 IHEN

BEGIN Jizoet;
LE J=M THEN BEGLN PRIMTTEXT(¢STELSEL NIET OPLOSBAARY);
EOB 1:=1 SIER 1 UNTLIL N QO X[1):=0; MLER; GOID SKIp:

Engs
HULP:a38(J); &lU):=G(M]; G(M)teHULP;
EQB 1:s 1 SIER 1 UNTLL M QQ
BEGLY  HULPI=AL(, U} ACI,J1ERALI,MI: AL, M) zrULP;
(3o N
GQIQ SCLYETEST;

EnD:
EQB 1:= 1 SIER 1 UNIIL M-1 QQ LiE ABS(A[M, i 1)>,-6 IHEM
BEGLN GULINIR&(MI=AIM, MI*GI 1] /AIM, 1]}

EQR Ji= 1 SIER 1 UNILL M-1 up ’
AlJri]iaAfU, MI=ALU, i 15A[M,M]I/ZA(M, 1 ];

SOLYE(A,X,6,N,M-1, SKIP);
X{M]:=(GIMI-SMM<\,1,”-1,A[K.M)uxfl]))/AIW.M]:

TWG: ADRES:z20045#TWFIRST-5; ERADR:=120000;

NEeR;

Nper;

Ji

Ji

PAGE

ABST'XT(6,0,vK(21]);
ABSTIXT(6,0,vK(22]);

20, ADMINI22])) ABSFIXT(6,0,YR[23));

NeeRm;

PAGE

=03

=0;

FIXP(4,0,ADMIN(1)); FIXP(4,0,ADMIN(2]); PONCER; Eno;

-ARRAY Z0ALS DAT Na AFLOOP VAN RRAAR OP DE TROMMEL

HOLD (ZRROR) ;

HOLD(ERROR) ;
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170 SPACE(L3); PRINTYEXT(4DEGR M|N DEGR  MIN}); mecR:
171 PRINTTERT (§POSITiON:I$):
122 HizaBS(ADMING3 ) ; ABSP'XY(b,ﬁ,h;iﬂC)] AESFVXY(4,0,H-HLIDDOIDD);
123 LE ADMINIZ) > @ IHEN PAINTTEXT(¢N$) ELSE PRINTTERT(§s4);
124 MIZABSOADMING]);  ABSFIXT(6,0,r1100)) ABSFIXT(4,0,HH1100®100)
125 LE ADMINI4] > g ThEy PRINTTEXY($E3) ELSE PRINTYEXTY ({w$);
I;7 CARRIAGE(4); WO, D(YKY;
128 PRINTTELT(4TIME OF FIRST MEASUREMENT SMTI); ABSFIXT(10,0,ABMIN{12]); ABStXT(6,0,vK(21])
129 NECR;
130 PRINTTEXT((TIME OF (AST MEASUREMENT IMT ) ABSFYXT(lU,Q,AQM'N[l}}); AgquxV(é,o,v((gg]);
131 NECR; NEPER;
112 PRINTTEXT({TIME OF FingT MEASUREMENT UNDER WATER GrT:i3); ABSFIXT(10,0,ADMINC22)): ABSFIRY(6,0,YK(23));
133 CARRIAGE (4);
134
135 PRISTTEXT(ETIME INTERVAL 1N MINUTES:3):  ABSFIXT(2,0,ABMIN[11]); CARRIAGE (4)
136 LE ADMIN{9)20 IHEN PRIATYERT({NO %) PRINTTEXT ({OUTPUT-TAPE 1S REQUESTEDSH)
137 CARRVASE(4);
138
139 PRIBTTEXT(KCALIBRATIONS USED$): - NoeRms NECR
140 PRINTTEXT($GAP TEMPERATURE COMPASS SPEED3)
141 AANDERAA:xADMYN[7)$11AADMYN[7]t12;
142 LE AANDERAA IHEN PRINTTEXT (4 SALINITY DEPTHI); WreR: nper;
143 ABSFIXT(2,0,APMIM(16]);
144 EQR J:=1 STER 1 unIlilL 6 QO FIXT(3,5,rR(u]));
145 LE AANDERAA THEN BEGIN EQR Jiv1ll SIER 1 UNIIL 14 DQ FIXT(2,7,Y%(01); END;
146
147 OYERDRACHT: O:=ADMIN[B]); PONS:a ABMIM(Ql4g;
148 v BMINIL11]; JUMPI=1023+ADMIN(16];
149 S BMIN{21); DAG:=ADMIN[22];
16 ¢ HOLD(TWBR) ;
121
182 TWizTWBR[13): TOTAL:=TWBR([11); TWFIRST 1= TWBR([12]; TwGrzTwar([1]; TEND:z1;
153 COMPLI= TWG=TOTAL; TGw:=(0;
154 AB:=tR(11; Ag:=vx{2); KF:ztR[4); KViz¥RI3]; APROI=YR([5}; CFS:zYR[6]
155 LE AANDERAA THEN BEGLN BQ:=svR({11}) BLi=YR[12); CO:=YR[13]; CLl:=¥R[14]; END;
156 Tiopi=YR[23];
157 HOLD (AFW);
158 NLECR; NLCR; PRINTTEXT(4COMPASS CORRECTIONS:$:; meen;
159 EQ% J:=0 SIER 1 UNILL 8 RO FIRT(3,0,APWIJ));
160 B
161 11207 CQMMENI ! 4S DE TELLER VAN HET ERROR ARRAY B1J DE CORRECTIE;
162 TYB(2]1:=TIME; ONE:=IRUE;
163 LE PONS IHEN
164 BEGLN  RUNOUT; RuNOOT; POTEXT(4'CAMP,STAT  }); FIXPi4,0,ABMIN(L]); FIXP(4,0,ABMIN(2])); PONEER; END;
165 ENQ OVERDRACHTBLOK;
166
167 FILLERRAR: BEGLN COYMENT IN DIT BLOK WORDT DE FOUTENTABEL OPGEBCUWD DOOR ONDERZOEK vaN
168 ONDERZOEKT DE SIGNALERING "ACHTER|NW HET AT-ARRAY ZOALS DAT NA AFLOGP VAN RRAAR OP DE TROMMEL
169 STAAT EN BOUWT DE ERROR-TABEL OP OP pE TROMMEL TE BEGINNEN OP ADRES 120000.
170 ALS ELEMENT 0 EN ELEMENT TOTERR WORDT INGEVULD 0 EN TOTEL+1:
171 LNIEGER 4y TABLE, TEL, ADRES, HULP, ERADR, E IND}
172 LNIEGER aRBAY EWROR[iilol."G,!A&(1=200]=
173
174 NEWPASE; PRINTTEXT((FOUTENTABELY);
175 E ONE ToEy PRIRTTEZXT(§ SNELHE(D}) ELSE PRIRTTEZXT(¢ RICHTING}); Nlen:
176 TEL:2TWFIRST; Jiz{; ERROR(1]:20; TABLE:=03 EIND:=TwG; ADRES:2200454TWF IRST=5; ERADR:z120000;
177 {NARRAY(DRUM, ADRES, WI1G); ADRES:2ADRES+200;
178 TESTWIG: {NARRAY (DRUM, ADRES, WAG) } ADRES:=ADRES+200; HOLD(WIG);
179 EQB 1:3 5 SIER 5 uNIlL 200 RO
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180 BEGLN HULP sWIGT 1]
181 . AE (ONE a ( HULPE1 v HULP > 99 )) o { =ONE ~ ( HULP$0 ~ HULP$100 )) IHEN
182 BEGLY Jisdel: ERROR[J):=TEL; ABSFIRT(6,0,TE_); LE 4=10 I4EN
183 BEGLN OUTARRAY (DRUM, ERADR, ERROR ) ; ERADR:=ERADR+10; TABLE:=TABLE+10 NEERS J:i=z0; HOLD(ERROR);
184 ENO;
185 END FOUTWIG;
166 TEL:=TEL+1; LE TEL>EIND THMEN GQIQ ENBFILY;
187 ENQ LOOPWIG;
186 TESTWAG: [NARRAY (DRUM, ADRES, W16)} ADRES:=zADRES+200; HOLD (WAG) ;
189 EQR 1:= 5 STIER 5 UNILL 200 Qo
19¢ BEGLIN  HULP:=WAG( /]
192 AE € ONE & ( HULP®L v HULP > 99 )Y ¥ ( -ONE a ( HULP $0 A~ HULP % 100 ) IHEN
192 BEGLY JizJd+i; ERROR{J):=zTEL; ABSFIRT(6,0,TEL); LE J=10 I4EN
193 BEGLY OUTARRAY (DRUM, ERADR, LRROR) ; ERADR:=EIADR10; TABLE:=TABLE+10; NeCR: Jiz0; HOLD(ERROR)
194 ENQ;
195 ENQ FOUTWAG;
16¢ TEL:=TEL+1; LE TEL>EIND IMEN GQIQ ENDF IR
197 END LOOPWAG;
198 GUIQ TESTWIG;
199 ENDBFILL: TABLE:=TABLE+J; CQMMENI ALS ER GEEN FOUTEN GEVONDEN ZIJN (S TABLE=J=z1;
206 1E TABLE=1 IHEN BEG.IYN PRINTTEXT(LGEEN FOUTEN GEVONDEN$): Npems
201 +E ONE IHEYN BEGLN ONE:= E4LSE;
2ne GAIQ FlrELERROR;
203 EnR
204 ELSE 60IQ ACORRECT;
205 END;
206 EQR Ji® Jei SIEP 1 UNT.L 10 oo
207 ERROR[J):zEINDey; OUTARRAY (DRUM, ERADR, ERROR) | TOTERR:=TABLE; HOLD(ERROR); TYB[3}:=TiMc;
208 ENQ FILLERROR;
209 ’
219 CORRECTIE: BEGLN INTEGER ABRAY ERRBR[):TOTERK)
211 LNIEGER HULP, VAR, HELP, ARHULP , M, AAND, HERR ;
212 BE4AL ARBAY €OLF{1:6);
213
214 BOOLEAN BBOCERURE AP (IHULP): ANIEGER IHULP;
215 GAP:=(IHULP=0 v IHULP={ ~ IHULP=1023)
216
217 BROCEDUBE SOLYE(A,X,6,N,M, SK1P); yalup n,u; BEAL ABRAY A,X.6; INIEGER N,M; LaBEL €KR|p;
218 BEGLN COUMENT LOST HET STELSEL VERGEL I JKINGEN A,X=6& OP DOOR ELIMINATE;
219 LIMIEGER 1,J: REAL HuLP;
220 LE M1 THEN X{11:36{11/A[1,1] ELSE
221 BEGLN Jizn;
222 SOLYETEST: (£ ABS(AIM,M])cu=6 v ABSCAIM, MIaAIMol Met]ah(Mel, MIaA(M, Mt ])<rnt THEN
223 BEGIN Jizoets;
224 LE J=M THEN BEGLN PRINTTEXT(ESTELSEL NIET OPLOSBAARY)
225 EQR 1:=1 STEP 1 UNIL. N DO X{1):20; NLCR; GQTO SKip:
226 ENDJ
227 HULP:a&(u); &(J):i=G{M]); GIM)iaHULP;
228 EQR 'is 1 SIER 1 UNILL M D]
229 BEGLY HULPI=AL U, Ul Af1,J)tmAl,M]; AL, M)s=ruLP;
230 £a0;
231 GOIQ sorveTEST;
232 EuD;
233 EQR 1:= 1 SIER 1 UNILL M=1 QQ IE ABS(A[M, 1])>,-6 IdEN
234 BEGLN  GL1):=6(M)-A[M,Mleq[I]/AM, )
235 EQR 1 SIER 1 UNIIL M-1 2p .
236 ALJ, 1 1isATd, MI=ALY, (1AM, M]/ACM, (]
237 £ND;
238 SOLYE(A,X,6,N,M-1, TKI1P);

239 XIMI 22 (OIM)=SUMET, 1, Mat, ALI, MIRXT)]))/ZAIM, M5
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PAGE
240 ENQ
243 ENpSoLYE:
242 END;
243
244 BEAL BROCEQUBE POL(M,X,€OEF); VALUE M,X: INTEGER M; RE4L X: BREAL ABRRAY Corr;
245 BESLY  INIEGER '; REAL S;
246 SIzEOEF(M];
247 EQR 1!=M-1 STEE -1 UNILL 1 QQ SizSeX+C€OLr(|);
248 X108
249 ENQ POL;
250
251 ERQCEQURE RKPOL(X, Y, N, M, COLF, SK1m); YALUE N.M; INTEGER N,M; BEQL ABRAY X,¥,C00F; LABEL SKIM;
252 BEGLN COMMENT XRPOL BEREKENT DE KLEINSTE KWADRATEN AANPASSING DOOR N PUNTEN X, ¥
253 MET EEN GRAAD VAN TEN HOGGSTE M~1 EN LEVERT HET RESULTAAT aF N coer;
254 BEAL 4BBAY A(1:m,1:im],HCmEr,8(1:M);
255 LNIEGER P,Q,R,MM;
256 REAL FOUTY,FOuUT?;
257 FOUT2:=8UM(R, 1,N,Y[R])/N;
258 FOUTLI=8UMIR, 1,N, (Y[R]I-FOUT2)42);
259 COEF[1):=FOUT2;
260 $=2 SIER 1 UNILL M DQ CoOfr(P):zg;
261
262 VERK: 1 SIER 1 uUNI:L MM DO
263 MEOEF(P]:=20;
264 B(P) UMER, 1, N, YIRI#X[RIA(P=1));
265 EQB 3:= { SIEP 1 UNILL MM QO
266 AlP,Q):z88M(R,1,N,X{R)4(Peq=2));
267 END;
268 SOLYE(A, HCOER, B, 1M, MM, SKIP);
269 FOUT2:=8UMIR,1,N, (Y[R)=POL(MM,X[R),HEOEF))42)
270 LE FOUT2< FOUT1 INEN BEGLN FOUTYL:=FOUT2;
271 EQB R!= 1 SIEE 1 UNIIL MM [Q COEF[R]:zMEOEF(R]);
272 MM:=MMa 1 ;
273 LE MMM IHEN GOIO WERK;
274 EbQ;
275 END RKPOL;
276
277 INARRAY (DRUM, 120000, ERROR) ; HOLD(EZRROR); HERR:3TOTERR; AAND:= LE AANDERAA TIHEN 7 ELSE 0
278 TESTER: LE ERROR[TOTERR)-TWG20 IWEN
279 BEGIN  LE ERROR[TOTERR)=TWG IHEN TWG:=TwGe1j
260 TOTERR:=TOTERR=1; LE TOTERR=( IHEN GQIQ TESTONE; GQIQ TESTER N
281 END:
282 LE 1=TOTERR IHEN GQIQ SETM; REWPAGE;
283 LE ONE THEN PRINTTEXT(SPEED #) ELSE PRINTTEXT({DIRECTION $);
284 PRINTTEXT (£ INTERPOLATIONS AT:$); meeR;
285 PRINTTERT (¢ NR oLp NEW SORT}); Npems
286 TEST!: 1E ERROR([ ] g TWFIRST THEN BEGLIN 1:=1+1; GQIQ TESTI; END;
287 COMMENT HET EERSTE SNELHEIDS/RICHT INGS~GETAL WORDT ALS JUIST AANGENOMEN;
288 seTm: MIz=FRROR(|).5;
289 L1E M<TWFIRST IHEN BEGLN MI=TWFiRST; END;
290 HELP:=M; ARHULP:=1; J:e0; GOIQ TESTN;
291 TESTAR: LE HELP+J+1=ERROR( ) THEN
292 BEGLIN  Ji=0; HELP:=ERROR[i]); 1:z141;
293 GOIQ TESTN;
294 END;
295
296 ARHULP I ARHULP+1; JizJey;
297 TESTN: LE HELP+U>TWG IHEN GQIQ LAST;
298 LE J25 ~ ARHULP>9 THEN BEGLN N:sHELPeJ; GOIQ INTERPOL; END;
299 GQIQ TEsSTAR;
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300
301 LasT: NiIZTWG; XK:=TOTERR; |:3TOTERR+1;
302 HELP:IzN; Ji1=20; ARHULP:=y;
303 TEsTOR: LE J25 ~ ARHULP>9 IHEN
304 BEGLN M:=HELP-J; GOIQ INTERPOL; END;
305 Jizgel;
306 LE HELP-J< ERROR{K] IHEN
307 BEGLN HELP:sERROR[K];
308 Kizk=1; LE K=0 IHEN
309 BEGLN  CARRIAGE(4); PRINTTEXT(}(GEDEELTE VAN) DE REEXS |5 TEKORT$); NLCR;NEER;
310 TOTERR:=0; GQIQ TESTONE;
311 END: visd; GQIO TESTIR;
312 £ND;
313 ARHULP ! =ARHULP+1; GQIQ TESTIR;
314
315 INTERPOL: 8EGLN LINTEGER 4BRAY DATA[1:5#(N-M¢1)];
316 BEAL ABRAY X, TIME[1:ARHULP];
317 ADR:=200¢58(M=1);
318 {NARRAY (DRUM,ADR,DATA); HOLD(PATA);
319 LE M=TWFIRST IfEN DATA[S5):=z0; HULP:2Q;
320 lE ~ONE THEN GQIQ 'NTRIEHT;
321 INTSNEL: EQR Ji= 31 SIEE 1 uUNILL ARHULP Qo
322 BEGLN
323 ATESTYLAG:
324 LE (DATA[S#(J+HULP) 121 v DATA[5#(J+HULF)1>99) J#1 IHEN
325 BEGLN HULP:=HULP+1; GQIQ ATESTWLAS END;
326 X{J1:aDATALS® (J4HULP)=1]; TIME[J):zdeHLLP;
327 ENQ;
328 SETGAP: EQR JizARWULP SIER ~i UNIIL 2 Qo
329 BEGLN lE X[J}<Xx[u~1] IHEN
330 BEGLN  EQOR HULP:= 0 SIEE 1 UNTLL ARHULP Qg X[HULP) : =X {HULP ] e JuMP
331 END
332 EnD;
333 KKPOL (TIME, X, ARHULP,6,COEF, TESTORE )
334 VAQ:=SUM(J,1,ARNULP.ABS(X(JJ-POE(G.TIH!(J],CQEV)))/ARHULP;
335 EQR J:= 1 SIER 1 UNILL N-M+1 DQ
336 BEGIN HELP: aBATA[Sau);
337 LE HELP=L v HELP>99 IHEN
338 BEGLN HULP:=POL(6,J,c08F);
339 TESTGAP: LE HULP>JUMP THEN BEGLN HULPISHULP~JUMP; GQIQ TESTGAP ENQ
340 ENQ ELSE GQIQ Arocrow;
341 LE HELP=1 IHEN
342 BEGIN BATA[S#Jd=1]i=HULP: ABSFIXT(6,0,Medul); FIXTCL0,0,HULP); PRINTTEXT(§ A $); RreR;
343 GOIO ArFortoOw
344 END:
345 HELP:3ABS((2~AAND)/2#1023=PATA[580-1])
346 LE GAP(MELP) IHEN
347 BEGLY BATA[{SaU~1]:2HULP: i
348 ABSFIXT(6,0,M+u=1);FIXT(4.0,HELP); FIRT(4,0,HULP): PRINTTEXT(& v $); seeRm;
349 GQIQ AroLLrOw
350 ENG;
351 HELP:aPATA{S5e0~1];
352 LE ABS(HELP=HULP)>2#VAR a ABS(HELP~JUMP=HULP)>2eVAR THEN .
353 BEGLN  DATA[S#U-1]:=HULP: ABSFIXT(6,0,Med=l); FIXT(4,0,HELP); RIXT(4,0,HULP);
354 PRINYTEXT(& Vv $); WELERS
355 ENR ELSE DATA[S®U]:=DATA(S#J]~100;
356 AFOLLOW:
357 END;
358 GOI0Q OUTPATA;

359 IATRIEHT: EQR J:s 1 SIEP 1 UNILL ARMULP DO
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BEGLN
BTESTYLAG:
HELP:=DATA[S#(JsHULP) ]}
LE HELPHD ~ J#1 ~ HELP#100 IgEy
BEGLYN HULF:=HULP+1; GOIQ BYESTYLAG END;
XiJ):=DATA[S#(JeHULP)=2];
TIME[J)i=yeHULP;
3N
GAPSET: EQB J:= { SIER 1 UNILL ARHULP=1 Q@
BEGLN LE X{J+1)-X0J)>520 IHEN X{J+1)ieX(Je1]1=1037
LE X[J)=X{J+11>520 IHEN X{J+11:3X(J¢1141037;
£un:
KRPOL(TIME, X, ARHULP, 6,COEF, TESTORE) )
/AR:=SWM(J,1,ARHULP,ABS(XEJ]-’O&(Q.Tlﬂ[(Jl,CQEF)))/ARHULP;
EOR J:= 1 SIEP 1 UNTL. N=Me1 Q20
BEG.LN HELP:#PATA[SeJ]}
LE HELP$0 ~ HELP$100 IHEN
BEGIN | HULP:zPBL(6,J,C0Er))
GAPTEST: LE HULP<Q IHEN HULP!aWULP+1037}
LE HULP>1037 IHEN HULP:=HULP=-1037;
ENR ELSE GQOIQ Brocpow;
LE HELP=1 IHEN BEGLN DATA(5® w2]:zHULP; ABSPIXT(6,0,Meu=-1);
PRIRTTEXT(S A $); NLCR; GQIQ arorcow ENQ:
HELP:=PATA(S5#4=-2];
LE SAP(HELP) IHEN
BEGLN DATA(SwJ=2):aHULP;
ABSFIXT(6,0,Me0e1):FIRT(4,0,HELP); FIXY(4,0,HULP);
PRIRTTEXT(& D $); NteR; GOIO Brortow
ENQ;
LE ABS(HELP=HULP)>2#VAR a ABS(ABS(HELP-HULP)=1037)52%VAR TWEN
BEGLN AaSFlXY(b.U.MﬁJ—l):'VXT(4,U.HELP); FIXT(4,0,HULP);
DATA(S54U-2):=HULP; PRINTTEXT({ D $); NpeRr:
END ELSE OATA[S5eU):=DATA(SeJ]=10
BFOLLOW:
END;
OUTBATA: OUTARRAY (DRUM, ADR,BATA)} HOLD(BDATA)]
END BATA BLOK;
TESTORE: LE ISTOTERR-TOTERR # 0 IHEN GQIQ SETMs
LE ONE IHEN BEQLN ONE:sPALSE; 1:e0: GOTQ FILELERROR; END;
END CORRECTIE BLOK;
ACORREET:
Niz60/V;
TIBI4) 15T IMES
UURADR:%140800; TOTUUR: =0}
RAD:WARCTAN(1)/45;
BEGLN  BEAL GEMTEMP,GEMOOST,GEMNOORD,TEMP,00ST, NOORD ]
EROCEQURE TEMPERATUREZ(G,TEMP); LNIEGER G; BEAL TEMP;
BEGLN  TEMP:=AQ+A1sG
END TEMPERATORE;
EBQCEDQURE SALINITY(G,SAL); ANIEGER G; BREAL SAL;
BEGQLN SAL:=B0+B1eG
END SARLINITY;
RROQCERUBE DIEPTE(G,DIEP); LNTEGER G: BEAL DIEP;
BEGLYN DIEPI=(CO+C1#G)n10
ENQ BrEsTE;
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BBQCEQURE OIRECTION(G,RICHT); LNTEGER GJ BEAL RiCMT)
EGLN  INIEGER '; BEAL D,DEV;
RICHT:zKF#G+5;
LE RICHT<N THEN RICHT:&RICHT+360;
LE RICHT2360 IHEN RICHT:=RICHT-360;
Di=RICHT/45; 1 IzENTIER(D); LE 157 v I1<p IEEN
BEGLN CARRIAGE(4); PRINTTEXT(¢FOUT RICHTINGSGETAL, STCP NA:$);
DEVI=AFW[1]e(D=t)n(AFW 1+1]=AFW] I });
RICHT:SRICHT+DEV4KY;
LE RICHT < 0 IMEN RICHT :aRICHT+360;
LE RICHT2360 IHEN RICHT:aRICHT-360
END DIRECTION;

ERQCEQURE YELOLITY(G,VG,SNELH) ; LNIEGER G,VG; REAL SNELH;
BEGLYN INIEGER DELTA; DELTA:=xG=-vG;
LE DELTA<(O IHEN DELTA:RDELTA+JUMP;
SNELH:=APRO+CFSa(DELTA/V);
ENQ veLectTYy;

EROCEQUBE GEMRICMT(VR,RICHT,GEMR); REaL VR,RICHT, GEMR
BEGLN LE ABS(VR=RICHT)>{80 IHEN
BEGLN LE VR>RICHT IMEN RICHT:=RICHT+360 ELSK VRI=VR+360 ENC;
GEMR:E®(VR+RICHT)/2;
LiE GEMR2360 IHEN GEMR:®GEMR-360}
1lE RICHT2360 IHEN RICHT:aRICHT=360;
VR:ZRICHT
END GEmRICMT;

BRBOCEQURE MERSTER(A,B); REAL A,8;
BEGLN LE A2360 IHEN A:2A~360; LF A<D IHEN Aiza+360;

LE B2360 IHEN B:=B-360; LE A< IHEN B:=B+360;
END MERSTE:;

BROCEQUBE TRANSF (0OST,NOORD,SNELH,RICHT)
REAL OOST,NOORD,SNELH,RICHT;
BEGLN LE NOORD=0 IHEN
BEGLN LlE 008T=0 IHEN RICHT:30 ELSE
LE 00ST>0 IWEN RICHT:=290 ELSE
LE 00ST<) IHEN RICHT:=270
ENQ ELSE
LE (00STS0 ~ NOORD<0) v ( 0OST20 ~ NOORD<0) THEN
RICHT:2ARCTAN(OOST/NOORD)/ RAD+180 ELSE
LE 00STgD ~ NOORD>0 IHEN
RICHT!ZARCTAN(OOST/NOORD) /RAD+360 ELSE
RICHT:=ARCTAN(DOST/NQOORD) /RAD}
SNELH:=SQRT (008 T«00ST+NOORD #NOORD)
END TRANSF:

EBQCERURE PLOT(D,Vv); REAL O,V;
BEGIN  LINIEGER SP1,SP2;
SP1:3D/1C; SP2izv/2;
LE SP2>SPi IHEN
BEGLN  SPACE(SP1); PRINTTEXT({+});
LE SP2£58 THEN BEGLN SPACE(SP2-5P1-1)1 PRINTTERT({,})
BEGLN SPACE(5845P1-1); PRINTTEXT(¢VH) END
END ELSE

ABSFIXT(8,0,TIME): GQIQ STOM;

ENG ELSE

LlE SP2<SPy THEN BEGLIN SPACE(SP2); PRINTTEXT(&,%); SPACE(SP1~SP2a1); PRINTTEXT({+3) END

ELSE BEGLIN SPACE(SP1): PRINTTEXY({S$) ENQ
ENR PLOY;

FIXT(10,9,HULP):

PAGE

PAGE

END:
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LNIEGER BSUCEQURE IMOB(INT,GETAL); VALUE INT,GETAL; INIEGER INT,GETAL;

BEGLN MOz INT-INTIGETAL®GE TAL ENDQ:

BEAL BRBOCEQURE RMOD(REAL,GETAL); VALUE REAL,GETAL: RE&L REAL,GETAL;

SEGLN  RMOD:=REAL-ENTIER(REAL/GETAL)GETAL ENQ:

ERQCEQURE T!'MING(TIUD); REAL TrJp:

BEGLN LE RMOD(TIUD,100)260 IYEN TiuD:aTiuD+49;

LE T'UD22400 IHEN BEGLN TIJD:=TiJD-2400; DAG:=DAG+1 ENQ:

ENQ Timring:

BRQCEQURE masTEy;

BEGLY LHIEGER HDAG,MND;

HDAG!='MAB(DAG,100);

LE HDAGS2B IHEN GQIQ DAGKLAAR;

MND:21MOD ((DAG~HDAG)1180,100); LE MND=2 IHEN

BEGIN LE 'MOB(DAGL10000,4)=0 IdEN
BEGLN lE HDAG=30 TuEN DAG:=DAG+71} GQIQ DAGKLAAR ENR
ELSE BEGLN DAG:=DAG+72; GOIN DAGKLAAR END:

ENQ MND=2; .

LE MND=z1 - MNDE3 v MNDKS « MND=7 v MND=8 ~ MND=10 v MND=12 IHEN

BEGIN LE HDAG=32 IHEY
BEGLN DAG:=DAG+69; LE MND=12 IHEN DAG:=DAG+8800; ENQ;
GOIQ DAGKEAAR:

£N0;

LE HDAG=31 IHEN DAG:=DAG70;

DAGKLAAR:

END DAgYEL;

EBQCEQURE xeoP;

BEGLY PRINTTEXT (¢ NR REF  TEMPERATURE DIRECT|ON VELOCITY EAST NORTH3}): SPaCE(16);
PRINTTEXT(¢40 + +180 +270 +360 DEGR}): mpem;
PRIMTYEXT (¢ CHL cH2 CH3/5 DEGR CH4/6 CM/s comp COMPH): SPACE(16);
PRIMTTEXT (¢, 0 .20 40 .60 .80 .100 CM/S3); Reem

EnD Ko#;

ERQCEDUNRE woRrROP;

BEGLY PRINTTEXT (¢ DATE HR MTEMP  MSAL MDEPTH EAST NORTH DIR VELOCH); $PACE(15)
PRINTTEXT(¢+0 +90 +180 +270 +360 DEGR$); mrem;
SPACE(33);

PRINTTEXT ({COMP COMP DEGR CM/S3H); SPACE(15); .
PRIRTYEXT (¢, .20 +40 .60 .80 100 CHM/SH): ANrerm;

END BYRROP;

BOQLEAN BLOOP,SDBOOL;

LNIEGER LOOP,SDLOOP ,NRNEXT,GSAL ,GDIEP;

LNIEGER aRRAY W!G,WAG[l:ZOO].ASD,GSDlltaol;

BRBOCEQURE 1&!TREXRT(NUMMER); XALUE NUMMER; INTEGER NUMMER 3

BEGLN  COMMENI MAAKT ALLES GEREED VOOR DE EERSTE AANROEP VAN NEXT, DIE pan
ALS EERSTE DE METINUMMER' GEGEVEN MET (NG LEVERT;

NRNEXT:=NUMMER=1 ;

ADR:=200+5eNUMMER=5; LE ADR > 119990 IHEN BREEKAF(LADRESFOUT [N INITNEXTS);
INARRAY (DRUM, ADR, ¥ 18); ADR:®2ADR+200;

INARRAY (DRUM, ADR, WAG) ; ADR:®ADR+200;

LOOP:z20;

BLOOP:zEQLSE:

HOLD(WIG);

ENQ INITNEXT;
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BROCEDURE mneEXT;

BEGLN COMMENI IN A WORDT DE VOLGENDE METING AFGEGEVEN ZOALS DIE VOLGT UIT DE
BUFFERS W1G EN WA DIE VAN AF DE TROMMEL GEVULD WORDEN;

NRNEXT:=NRNEXT+1;
LE BLOOP IYEN GQIQ BOFFERWAG;
BOFFERWIG: EQR v:i=y SIEE 1 UNILIL ! []e] ‘[J]l!'lG[LOOP*J’l
LOOP:=LOOP+S;
LE LOOP < 200 IHEN GQIQ ENDAEXT;
LE ADR > 119999 IHEN BREERAF({ADRESFOUT IN NEXTH):
' NARRAY (DRUM, ADR, W16); ADR:=ADR200;
L00P:=0; BLOOP:=IRUE:
HOLD (WAG) ;
GQID ENDNEXT;
BUFFERWAG: EQR J:=1 SIER 1 UNILL § QO AfJ]:xWAG[LOOP+ ]
LOOP:=LO0P+5;
LE LOOP < 200 IMEN GQIQ ERDNEXT;
LE ADR > 119999 IHEN BREZKAF ({ADRESFOUT IN NEXT$);
INARRAY (DRUM, ADR, WAS) ; ADR:zADR+200;
LOOP:20; BLOOP:=F4LSE;
HOLD(W1g):
ERDREXT: EHD NEXT;

EROCEQURE 3ONEXT;

BEGLN LE SDBOOL IWEN GQIQ 88&r;

GSAL:IEASP[SDLOOP+1); GDIEP:=ASD[SDLOOP+2];

SOLOOP : =SDLOOP+2;

LE SDLGOP=80 IMEN BEGLN !NARRAY(DRUM, SDADR, AS®) ; SDBOOL:3IRUE; SDLOOP:=0: HOLD (BeDB); END:

GOIQ spemd;
BBOF: GSAL:=BSD[SOLOOP«1); GDIEP:aASDISDLOOP+2];

SOLOOP:=SDLOOP+2;

LE SDLOOP=80 IHEN BEGIN INARRAY(DRUM,SDADR,88); SDBOOL:=EALSE; SDLOOP:=0; HOLD(ASD): £nO:
SDERD: END SONEXT:

TNITREXT(TWFIRST);
LE AANDERAA THEN
BEGLYN SOADR:=80000+2%#TWF IRST; INARRAY(DRUM, SDADR,ASD ) ; SDADR:=SDADR+R0;

INARRAY (DRUM, SDADR, 8SD) ; SDADR:=zSDADR+80; SDBOOL:=fFALSE; SDLOOP:203 HOLD(ASD);
ENQ:

LE TEND=1 IuEN

BEGIN NEXT; VGR:3A[3); VGS:sxA(4); VGT:=A[2]3
TIUD:aTIJDeV; TIMING(TIUD);
LE (ENTIER(T:UD/100) >S ~ S#0) ~ (T100/100<1 ~ §223) « (S=0 ~ TIJD>60) IHEN
BEGLN S:wS+1; LE S=24 IHEN BEGLN DAGTE:; $:=20 END
EnQ:

END;

NEWPAGE; ABSFIXT(8,0,DAG); NLER} KOP;

LE PONS THEN BEGLN RUN®UT; PUNLER; PUMEP (LOWER); END;

Ki20; DTEL!23TEL:21; VDAG:=DAG~1)

SAL:=DIEP:=0; COMMENI VOORBERE (D DOOR FIMBFIRST;

GEMTEMP : 2GEMOOST: 2GEMNOORD : 20}

DIRECTION(VGR,VR);

ALEEs: nmEXT;
1€ A[112999999 THEN
BEGIN A[1]:=METNO; OUTARRAY (DRUM, 200+54 (NRNEXT=1),A); TOTUUR:=TOTUUR+K:
OUTARRAY (DRUM, UURADR, DORY) ; HOLD(YORW); GQIQ MALTS

ENQ:

LE AlS)®1l IHEN BEGLN Af1]1:=METNO; A[2):=VGT ENQ:

ABSFIXT(3,0,DTEL); ABSFIXT(4,0,A[1]);

LE ABS(A(1)-METNO)Y<1( IHEN SPACE(1) ELSE PRINTTEXT({R});

10
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syee:

EnO
ENQ

ASSPIRTI4,0,A(2)); TEMPERATURE(A[2),TEMP): FIXT(2,1,TEMP);
SPACE(L): ABSPIXT(4,0,A(31);
LE A[SI>t ~ A[571$100 TJEN PRIMTTEXT($0}) ELSE SPACE(1);
DIRELTIOM(ALZ],RICHT); GEMRICHT(VR,KICHT, GEMR); ABSFIXT(3,0,GEMR);
ARSFIXYT(4,0,A[41);
LE A[51>90 IHEN PRIRYTEXT({V3}) ELSE SPACE(L);
FELOCITY(A[4],VGS,SNELH); ABSFIXT(3,1,SNELH);
008 NELH.S\N(GCMRQRAD); FIXT(3,1,008T);
NOORD: =SNELH#COS(GEMR #RAD)Y ; PIXT(3.1,NOORD) ¢
LE AfS)=1 IJEN PRINTTEXT(§A}) ELSE SPACE(L);
LE PONS IHEN
BEGLN PONSZUINIG(3,1,00ST); PONSIBIMIG(3,1,NOORD);
~E A{S51=1 IJEN BEGLN RUNOUT; PumtcR: PEMEP (LOWER); END;
TeW:=TGW+1; LE TMOD(TGW,10)=0 IHEN PONeeR

ENQ:

SPACE(14); PLOT(GEMR,SNELH); RLER;

LE SANDER2A IHEN

BEGLN LE A[5141 THEN BEGLN SBNEXT; SALTNITY(GSAL,HSAL); DIEPYE(GDIEP,HDIEP);
SALISSAL+HSALS DIFP:=D IEP+HDIEP;

£no:
GEMTEMP: 2GEMTEMP+TEMP ;
GEMOOST: 2GEMOOST+00ST;

t=GEMNOORD+NQORD;
0:=T1UD+V; TIMING(TIUD);
LE (ENTIER(TIJUD/100 )»S AS #0) v (T1JD/100<1 » Su23) v (S3Q « TIJD>60) IHEN

BEG:N S:=S+1;  PRINTTEXT(LHOURLY MEAN$) S ABSFIXT(2,0,S); OORW(7eK+1):=DAG; VORW[7u<+2) 125

YURW([7%K+6):=GEMOOST/TEL

YURW [7#K+7):=GEMNOORD /TEL ;

UURW(7#K+3):=GEMTEMP/TEL

GEMTEMP: =GEMOOST: =GEMNOORD 20 ;

LE AANDERAA IHEN

BEGLN  UORW[74K+4]:254L/TEL; OURW([74K+5]:2D{EP/TEL; SAL:aDIEP:=0; ENO;

IOEN

BEGLN GURN[7#Ke1]:2DAG=1; PAGTEL; S:=20; DTEL:=z(;
OUTARRAY(DRUM,UURADR.OGRU); HOLD(OWRW) ;
LE PONS IHEN BEGLN PUNECR: RgNOYT; POMEP (LOWER); END

END ELSE KizK+1;

LE 'MOD(SeN,48)=0 IHEN

BEGIN NEWPAGE; ABSFIXT(8,0,DAG); NLER; ROP END; NEER;

ENQ:;
VGT:i2A[21; VGR:=A[3); VGS:=zA[4};
TEL:=TEL+1; DTEL:3aDTEL+1;
GOIQ ALgEs;
TYD[5}:=TIME; LE PONS IMWEN BEGLN PUORLECRIRONOUT;AGNOOT) END;

TWO:=IRUE; Kk:20; TEL:=1; UURADR:%140000; INARRAY (DRUM, UURADR, RW) ; UURADR ! SUURADR$336; HOLD ®ARW);

LE UUAW{7#K+1)2VDAG IHEN BEGLN NLER;SPACE(10);
END
ELSE BEGIN VDAGIzOURW(78Ke1);
LE TWO THEN BEGLN REWPAGE; OURKOP: TwO:=FALSE; END
ELSE TWo:=zIRUE:NLER;
ABSFIXY(8,0,VDAG);
END;
ABSFIXT(2,0,U0RW[70K+2]); FIXT(2,1.00RW(70K+3]);
LE AANDFRAA TUEN BEGLN LE GORWI(7eK+4120 IHEN
SPACE(H) ELSE ABSFIXT(2,1,00RW([78K+4]);
LE VURW{74K+5120 THYEN SPACE(S) ELSE
ABSFIXT(2,1,00RW(7aKe51);
END
ELSE SmaCr(12);

PIXT(3,1,00RWI7wK+61); FIRT(3,1,00R0[7aKe7));

TRANSF (SURW(78Ke61, WORW (70K +7], SNELH,RICHT) ;

ABSFIXT(3,0,RICHT);ABSFIXT(3,1,SNELH)

SPACE(14 COT(RICHT,SNELH);

TEL:STEL+];

LE TEL>TOTUUR IHEN GQIQ FINISW; K:=Ket;

LE K=24 IHEN BEGLN INARRAY (DRUM, UURADR, BURW) ; UURADR:2UURADR+336; K:
END:

0; HOLD(wwRW);
GOIQ PRINT;

FIRISM: END REKENBLOK;

TYD([6):=TIME;

NEWPAGE ;

PRINTTEXT(LAANTAL WAARNEMINGEN:}); ABSFIXT(6,0,TW); NLER;

PRIKTTEXT ({AANTAL GEPONSTE WAARNEMINGENI$); ABSFIXT(6,0,TGW); NLCR; NEER;

PRINTTEXY (¢ OVERDRACHT ERRORFILL CORRIGEREN REKENEN UURTABEL$); Neem;
EQR J:= 1 SIEE 1 UNILL 6 QQ
SEGLN ABSFIXT(6,0,TYB[J}); SPACE(4) END:

LE ~COMPL IHEN
BEGLN  CQUMENI DIT GEDEELTE ALS DE SERIE=VERWERKING ONDERBROKEN WERD;
RENPAGE;
TEND:2TEND+1; TWFIRST:wTWAR(TEND=1]+1; TWGISTWBR[TEND];
LE TWG=TOTAL IHEN COMPL:®IRUE;
TYO[1):=TeD(2):=TYO(3):=T IME;
ONE:=TIRUE: !:!=
END RETHARN;

GQIQ FreLERROR;

NECR; NECR; PRINTTEXT({EINDE PRAG-DATA =COMPUTATION$) 3
LE PONS IWEN BEGLN PONCERIRUNOBT; FIXP(4,0,1000); PONLER; RENOYT; RONOAT; END:

PAGE

UURADR!:UURADR‘14I(K01)7 TOTUUR:=TOTUUR+K+1; K:

PAGE

11
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Appendix F,

ACM (Actual Time Current Meters)

Algol-60 source listing.
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CUIMENT PRAG-ACT 1AL TIME CUFSENT METERS=VERSIE;
BEEAL RAD,DELTAT,T UD,VORT . ,nnonn,ousY,R\CHT,MAGN,VORNFD,voknos’,NOORDI,NOORD?,OOSTi,OﬂST?,
ETIUD,EUUR, UURHUL P, -‘T\JD,TENT‘JD,fACTUQ.HULPl,HULP2,NSOM,OSOM,HNRD,HOOST;
LNIEGER \,J,DAW.EDAG.\HULF,LP¥}s,AD“,COHADR,*VFE,”ETNO,LAY,LONG,DEPTH,WDEP?H,DATUM,
CAMprrsrarNQ’TEL,hh;r,L'DAGVFL‘AQNTAL,REGEL,VERS\E,LUOP,BUFADR,BUFLOOP,NRNEXY:
BQOLEAN VECTOR,T v, BUFBNOL, 5. 1P, THEE
BEAL ARBAY Y'n[l:ﬁ‘,ANW',BBNF{1:75],WFGN,W!G0(1:100):
INIEGER ARRAY #'8&,WAG(1:200);
BEAL EINDT UL, 366G NTiuD; INTEGER BEGIHNR, UUR
BRQCEQURE ADDLASTTERMS;
BEGLN NOORDSOM::hUORDSOM+(HOORD.(EINDTIJD-VGRTIJD)I(EINDTIJD-VDRTIJ]]
-vﬁRNRDn(TVJD-ErVDT‘vDI-(TlJD-EINDTIJD))/KZDDELTATDD[LTﬂT):
00STSOM: AOSTSOMo(nufTe(ExNDT!JD-VORTlJD)D(EINDT!JD-VORTIJD)
~VOROCST®(T|UD=E ' NDT JD)@(TIJD-E(NDT 1 UD))/(24DELTAT#DELTAT)
Eng:
BRQCEDRURE ScArrmEsyy T
BEGLN MEORDSOM: =NOORDSOMADE L TAT 260
CSTSOMIz00STSOMaDECTA™ /603
DIRELTIGN(RICHT , NOOR JM, 00STSOM) ;
MAGN::SQD'!NnoﬂnsJMeh:1RDSUM0005TSOM'UOS*SJM)3
ENQS
EBQCEQUIE LI1STRFSYLT;
BEGLY SPACE(10); ABSFIXT(4,0,UUR); FIXT(3,1,NOORDSOM); FIXY(3,1,0DSTSOM);
ABSFIXT (3,0, RICHT); ABSFIXT(3,1,1AGN); SPALE(14); PLOT(RICHT,MAGN); mUCR;
EnD;
ERUCEQUZRE WPRATEBEGINARDEND;
BEGIYN BEGINNRIZNRNEXT-1;
BEGINT 1y EINDT1UD;
UUR:IZUURST;
LE UUR=24 THEN
BEGLY UUR:=0; DAG:=DAG+1; DASTEE;
LE TWEE IHEN
BEGIN NEWPAGE; WURKOPM; END:
TWEE : ==TwWEE;
ABELFIXT(8,0,DAG)
LR i
[
E NDTIUD:Iz1n0suuR«30
ENQR;
BPROCEQURE compuTeErirsTTERMS;
BEGiY VORNRD: =NOORD; VOROOST:200ST; VORTIUD:=TIJp:
GETNEXT;
LE -ENDOFDATAF ILE IHEN
BtaLy NOORD!DM::(VORNRD.(TeJo-aselnTnJD).(TIJD-BEG!NT!JD)
-NOORBC(QEG;NTIJD-VORY!JD)O(BLGINT|Jh-VORY:JD))/(2QDELTATiDELTAT):
JOSTSOM:=(VUROOST5(T\JD-BEG)NT\JD)O(YVJD-BEGKNTlJD)
~005TQ(BEG\NT\JD-VDRT\JD)!(BEGINT)JD—VONTIJD))/(ZQDELTATODELTAT):
END:
END;
EROQCEQURE ACDr "mpoOmEuTS;
SEGLY NOORD® 1M1 =NOORDSOM+NOORD ;
05 TS50UM: 2008 TSOM+00ST;
PAGE

VORNRD 1 =HOIRD ;s VOROOST:=00ST: VORT IuD:=TI1JD}
GETNEXT;
Eni:

EXQCEQURE ABDCOMPONENTS AROUND MipRIGHT;
BEGLN WWYVL(!\DN\GHT)OOZ(ADDCOMPONENYS);
WHILE(TIME (N RANGE)DQ:(AOhQOMPONENYS)F
EdD:
BO0QLESY PRQCEDURE YIDNIGHT;
MIDNIGHT JECVOR " UDYENDOFDATAFILE )
BROCEQURE FHILECCOND ' TION)DO: (FUNCTION) ;
BUJLESN PBUCLRUEE 70ONDITION; PROCEQURE FUNCTION;
GEGLYN TESTD LE CONDITION IWEN
BLG.M TUNCTION; GQIO TrFST:
EHyQ:

ENG;
BEAL NNORDSOM,NOSTSOM;

BI0LEAN BROCERUBE ENDOFDATAFILE;
ENDOFDATAS 1 LE:=NENEXT2AANTAL ;
EBQCEQURBE UNTIL (CONDITION)BM: (FUNCTION)
BQQLEAN PRQCELURE CONDITION; BRUCEQURE FUNCTION;
BEGIN PERFORM: FUNCTION;
LE ~COND 'TION IMEN GQIQ PERFORM;

END:

ERQCEQURE COMPUTEANDLISTHOURLYMEANS ;
BEGLY STARTBUF (BEGINNR) ;
GETREXT;
lE TIJDSBEGINT I UD=-DELTAT THEN
BAT 1L (PROPERTIME)M®: (GETNEXT)
ELSE LE TIUDBEGINTIUD IHEN
UNTIL(PROPERTIME)IDO: (RETRY) ;
COMPUTEF IRSTTERMS ;
LL UURED THEN WHMILE(TIME IN RANGE)DO: (ADBCOMPONENTS )
ELGE ADDCOMPONENTSAROUNOMIDRICHT;
LE ~ENDOFPATAF ILE IHEN

BrLoil .
ADDLASTTERMS ;
SCALERESYLT;
LISYRESYET:
UPDATEBEGINANDERD ;

ENQ:

ENGS
B20LEAN BRQCEQURE PROPERTIME;
PROPERT IME:=BEGINT I UD-DELTATCT I JDAT I JDEBEG INT i D,
EROCEDQURE RETRY;
BEGLY BEGINNR:=BEGINNR=1
LE AEGINNR=0 IHEN BREEKAF(LFOUT IN RETRYS);
STARTRUF (BEGINNR) ;

GETNEXT;
E30;
BOQLEAN BROCERURE TI(ME!NRANGE;
TIMEINRANGE : =71 UDCEINDT{ JDA~ENDOFDATAF I LES

EROCEQURE T1DALmEANRS;

BEGLY LE ~ENDCFDATAFILE IHEN
MORNIRGPERTOD;
LE -~ENDOFDATAFILE THEN
EYENINSRERIOD;
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END

BRQCEQURE MORNIMGPEIRTOD;

BEGIN BEGINTIUDISHULP2; EINDTIUDI=1160;
CETREXT:
com 1160 INSTEAD OF 1200 FOR TESTS;
LE TIUDEHBEGINT! UD~DELTAT THEN
OWNTIL(PRUPERT IME)BO: (GETREXT)
ELSE LE T1UD>BEGINTIUD THEN
WNTIE(PROPERT IMEIDO: (RETRY) ;
COMPUTEFIRSTTERMS ;
GRTIL(MIDN GHTIDO: (ADDCOMPONERTS ) ;
WHILE(TIME IN RANGE)DO: (ADDCOMPONERTS ) ;
LE -~ ENDOFDATAF:'LE IHEN
BEGLY

ADDMIDBAYTERMS ;
SCALETIDALRESOLTS;
LISTMORRINGPER T OP ;
STARTBUF (NRNEXT-1);
ENQ;
END:

ERQCEQURE EVENINGPER!OD;

BEGLIN BEGINTIUD:31160; EINDTIJUD:zHULPY;
COMMENT 1160 INSTEAD OF 1200 FOR TESTS;
GETNEXT;

LE TIJDSBEGINTIUD-DELTAT THEN
ORT 1L (PROPERT IME)BO: (SETNEXT)
ELSE LlE TIJUD>BEGINTIUD TIHEN
UNTIL (PROPERTIME)DO: (RETRY) ;
COMPOTEMIDOAYTERMS ;
BRTIL(MIDNIGHT)IPO: (ADDCOMPONENTS ) ;
WHILE(TIME (N RANGE)DO: (ADDCOMPONENTS) ;
LE ~ ENDOFDATAFILE IHEN
BEGIN
ADOLASTYERMS ;
SCALET'DALRESOLTYS ;
LISTEVENINGPERIOD;
STOREDAILYMEANS;
STARTBUF (NRNEXT=CYCLESPERHOUR) ;
END: .
ENQ; E
LNIEGER CYCLESPERHOUR;

BBOCEQURE SCALETIDALRESHETS;
BEGIY  NOORDSOM:=NOORDSOMMDELTAT;
D0STSOM:=00STSOMDELTAT;
NOORD1: =NOORD1+NOORDSOM;
00ST1:200ST1+00STSOM;
NOORDSOM: =NOORDSOM/745,2;
00STSO 0STSOM/745,2;
DIRECTION(RICHT ,NOORDSOM, QOSTSOM) ;
MAGN:=SQART (NOCRDSOM=NOORDSOM+00STSOMS0OOSTSOM) ;

END;

EBOCEQURE APDMIBDAYTERMS;

BEGLY NUORDSOM:=N00RDSOM‘(NnﬂﬁD&(llﬁO'VURT‘JD)'(lléO-VORT\JD)
~VORNED®@ (1200-TIUD)#(1200-T1JD))/(2#DELTAT#DELTAT);
00STSOA:=)0STSOM (0UST#(1160-VORT D)% (1160=VORT | JD)
-vaROOSTui1200-7|qn)n(1200-7wJD))/(zoDELTAToD!LTAT)

PAGE
END:

ERQCEQURE COMPUTEMIDDAYTERMS;
BEGLN  VORNRD:=NOORD; VOROOST:zNnST;
VORTIUDI=Y14D;
GETNEXT;
LE -~ ENDOFDATAFILE IHEN
BEGLN  NOORDSOM:3(VORNRD#(T1UD-1200)(TIJp-1200)
‘NOORD'(libﬂ-VORTlJD)'(lléU-VOQYIJD))/(ZiDELTATODELTAT):
OOSTSOM:=(VOROOST4(TIUD=1200)8(TIJD~1200)
“00ST#(1160-VORTIID)I#(1160~VORTIJUD))/(28DELTAT#DELTAT);
END;
END;

ERQCEDURE C1STMORNINGPERIOD;
BEGLN  ABSFI!XT(8,0,DAG)}
F1XT(3,1,NOORDSOM) ; FIXT(3,1,00STSOM);
ABSFIXT(3,0,RICHT); ABSFIXT(F,1,MAGN);
ENQ:

ERQCEDQURE L!'STEVENINGPERIOB;

BEGIN FIXY(3,1,NOORDSOM); FIXT(3,1,00STSOM);
ABSFIXT(3,0,RICHT); AMSFIXT(3,1,MAGN);

END:

B30CEDURE STOREDAILYMEANS;

BEGLN Jizysel;
WEGN (U] :3NOORD1#8#4+,~4/74,B4;
WEGO(U]:200ST1#14449,,-4/24 ,84;
NOORD
00STL 0ST1/1490.4;
DIRECTION(RICHT ,NOORDL,005T1);
MAGN:=SORT(NOORG1#NOORD1400ST1#005T1);
FIXT(3,1,N00RD1); FIXT(3,1,005T1);
ABSFIXT(3,0,RICHT); ABSFIXT(3,1,MAGN);
NOORD1:=z005T1:=0;
REGEL ! sREGEL+1:
LE REGEL>54 THEN
BEGLN MENPAGE ;

DACKOP;
REGEL:%1)
ENDR
ELSE NRem;

DAG:=zDAG+1; DASTEL:
STAIVBUF(NQNEXT-CVCLESPERHOUR-ll;
ENQ:

LYIEGER PRQCERUBE 'm®M(INT,GETAL); YALUE INT,GETAL; INTEGER INT,GETAL;
BEGLN 'MOBI=INT~INTIGETAL®GETAL END;

BEAL EBOCEQUBE RMOD(EAL,GETAL): YALUE REAL,GETALS BEAL REAL,GETAL;
BEGLN RMOD: =REAL~ENTIER(REAL/GETAL)#GETAL END;

BRUCEQURE TIMING(TILD); REAL T1JD;
BiGLY LE RMOD(TI4D,100)260 IHEN TIJD:aTIJD+40;

1E T1JD22400 IHEN BEGLN T!JD:=TIJD-24(0; DAG:=DAG+1 ENQI
ENQ TIMmIRG;

PBUCEQURE DAGTEL:
BEGLY LNIEGER HDAG,MND;
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HDAGI=1MOD(DAG,100);

1L HDAGS26 IHEN GOID BAGKLAAR;

MND:=1MOD((DAG=HDAG):1100,100); LE MND=2 IHEN

BEGIY LE ITMOD(DAGLLI0000,4)=0 IHEN
BEGIN LE HDAG=30 IHEN DAG:=DAG+71; GOIQ PAGREAAR EyC
ELSE BEGLN DAG:!=DAG+7?2; GOIU BAGKLAAR: EnD;

END MND=2;

LD MNDZL v MND=3 v MNDzZ5 « MNDz7 v MND=8 v MND=10 v MND=12 IHEY

BEGLN  LE HDAG=Z2 THEN
BEaLY DAG:=DAG+69; LE MND=12 IHEN DAG:=DAG+BB00; ENC:
G010 DAGKLAAR;

EnNQs
LE HDAG=31 IHEN DAG:=DAG70;
DAGRIAAR:
END BAGTEL:
BBOCEQURE DIRECTION(RICHT,NOORD,008T); VALUE NOOFD,008Ti REAL RICHT,NCORD,D0ST:
BEGLN SE4L RULP;
LE ABS(NOORD)<0,{ IHEN
BEGLN RiCHY:= LE 00ST>Q IHEN 90 ELSE 270;
GOI0 U'TRIR;
ENQ;
LE ABS(00ST)<0.1 THEN
BEGLY RICHT:= Lf NOORD>) IHEN 360 ELSE 189;
6OI0 UrTpIR;
ENQ:
HULP:=ABS (DOST/NQORD) ;
HULP = RCTAN(HULP)/RAD:
LE NOORD>0 IHEN RICHT:=z iF 0OST>Q IHEN HULP ELSE (360=-HULP)
ELSE RICHT:= LE 00ST>0 IHEN (180-HULP) ELSE (180+HULP);
UITD R

ENQ DiRECTION;

EBACEQURE PLOT(RICHT,MAGN); YALUE RICHT,MAGN; RE&L RICHT,MAGN;

BEGLN ANIEGER sP1,sP2;
SP1:zRICHT/10; SP2::=MAGN/g;
LE SP2>SPi IHEN
BEGIN SPACE(SPY); PRINTTEXT(f+3);
LE SP2564 THEN BEGLN SPACE(SP2-SPi-1); PRIRTTEXT(§,3): END ELSE
BEGIN SPACE(64-SP1-1); PRINTTEXT(évi)s END
END B
ELSE LE SP2<SP1 I4EN BEGLN SPACE(SP2); PRINYTEXT(4,3); SPACE(S21-5ppaq); PRIRTTYEXT (£+3); END
ELSE BEGLN SPACE(SP1); PRIMTYEXT(£S$); END;
END PLOT;
ERQCEQURE WISWAG;
BEGLN
rtwre: EQB ':= 1 SIER 1 WNILL 200 D@
BEGLN  WIG[1]:=10aREAD;
LE wle(1)=10000 IREN
BEGLN HOLD(WAB); OUTARRAY(DRUM,ADRES,WIS); HOLD(W!G): GOIO WWKILAAR; END;
EnD:
HOLD(WAG®);
OUTARRAY (ORUM, ADRES,W16); ADRES:=ADRES+200;
LWAG: EQR = 1 STIEE 1 uUNILL 200 0Q
BEGLN WAG[1]:=104READ;
LE WAGT11=10000 THEN BEGLN HOLD(W!&); OUTARKAY(DRUM,ADRES, WAG) : HOLD(WAG); GOIQ WWRLAAR;
END;
HOLD(W!G);
OUTARRAY (DRUM, ADRES,WAG); AGRES:EADRES+200; GOIO ewre;
PAGE
WWKLAAR:
ENQ WI1GWAG;

EBQCERURE TEmROP;

BEG.IN

PRIMTTEXT(STEN MINUTE VALUES$); NEER:

PRINTTERT (¢ DATE TIME NORTH EAST DIR  VELOCH); wnEeR;
PRINTTEXT(§ YYYVMMDD GMT COMP  COMP DEGR CM/SEC$);
NLER;NELER;

ENQ TENROP;

BRQCEDURE womrror;

BEGLIN  PRINTTEXT({HOURLY MEANS$); meeRm;
PRINTTERXT (¢ DATE TIME MNORTH EAST DIR VELOC3}); SPACE(15):
PRINTTEXT (§s0 +99 +180 +270 +360 DEGR$); mrrm;
PRINTTEXT (& YYYYMMDD  GMT COMP  COMP DEGR CM/SECH); SPACE(14);
PRIRTTEXT (¢, 0 .20 .40 .60 .80 .100 cM/S3)
MLCR;NLER;

END BOREKOP;

BBQCEQURE DAGROP;

BEGLN  PR'NTTERT({TIDAL MEANS 24,84 HOURS MEANS3}); mEeR:
PRINTTEXT (¢ DATE}); SPACE(9):
PRINTTEXT (EMORN ING PERI(OD}) SPACE(12);
PRINTTEXT(REVENING PERIODS); SPACE(LY);
PRINTTEXT({FULL PERIOD}); NLER;
PRIKTTEXT({ YYYYMMDD NORTH EAST  DIR VELOC NORTH EAST DIR VELOC NORTH EAST  DIR VELOCH):
SPACE(12);
PRINTTEXT({COMP COMP DEGR CM/SEC COMP COMP DEGR CM/SEC COMP  COMP DEGR CM/SECH): NLCR;NLeR:
ENR DAGROP:
BBQCEQUBE ProETS;
BEG.LN LNIEGER HADRES,K;
LNIEGER A38aY M{1:21;
REWPAGE; PRINTTEXT(§CORRECTED DATA$);
MLCR; PRIMTTEXT({NUMBER NORTH EASTS);
NECR; NLER;
WPOETS: K:=READ;

LlE x=-2 TJEN GQIQ E!NDPOETS;

HADRES:=4DRES+2aK=-2;

MI1):=10 » REAB; M(2]:510 » READ;

HOLD (H}; OUTARRAY (DRUM,HADRES , W) :

ABSFIXT(S,0.k): FIXT(3,1,M(2)/10);
FIXT(3,1,%011/10); NCLCR;

GQIQ YPOFTS;

EIRBPOETS: HOLD(M);

ENQ

pPOETS;

EBOQCERURE XAP(N,M); LNIEGER N,M;

BEGLY

LNIEGER K;

LE N$#0 IBEN

BEG:N ADRES:=ADRES+2 » N;
AANTAL AANTAL=N;

EQR Ki=1, K+1 WHLLE KN QO

BEGIN ETIJUDISET I JD+DELTAT;
TIMING(ETIJD)
DAGTEL:

ENG:

PRINTTEXT(§THE FIRST$);

ABSFIXT(4,0,N);

NECR:
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PRINVTEIT({DATA=POINTS MAVE BLEN SKIPPED$):
nEER: NeeR;
FRIATTIOFT(LTHE REV'SED TIAE NF FIRST MEASUREMENT 1§ [(LASS B
ABIF XY (3,0,DAG); ABSFIXY(4,0,ETIJD); mUECR; NeER;
Edb:
M:O TBEYN
SGLN AANTALTZAANTAL -
PRINTTERT(LTHE LA 33
ARSFIXT(4,0,M):
PRINTTEXT(4DATA=PO NTS HMAVE BEEN SKIPPED$);
ENQ;
Edb AR
ERQCEQURE SETNERT;
BEGLY NYMEXTI=NRNEXT+1; LE HUFBOOL IJEN GOIQ GETTW;
BUF [BUFLOOP+1];
ABOF [BUFLOOP+2}:
BUF [BUFLCGOP+3);
AUFLO0P :=BUFLOOP«3; | HBUFLOUP=7% IHEN
BEGIN LE BUFADR29000N0 IHEN BREERAF (FADRESFOUT 1 GETNEXT}) ;
INARRAY (DRUM, BUFANK, ARMF ) ; AUFADRI=BUFADP+15(;
BUFLOOP:=Q; BUFBOOL : =IRUE
HOLD (BlyF) ;
ENQ;
GGIQ FNDSGET;
GETTW: TIUD:=BBOF (RBIFLOGP+1]; NOORD: =B8UF [RUFLOOP+2]}
00s BROF [BUFLOOP+3); BUFLOOP: ®BUFLOOP+3}
LE BUFLOOP=75 Ingn
BEGIN LE BUFADR290000 IHEN BREEKAF(LADRESFOUT N GETNEXT$);
‘NARRAV(ﬁRUM,BUFADR,HHUP); BUFADR:=BUFADR+15(0;
BUFLUOP: 20; BUFBOOL:zEALSE;
HOLD’ ABuF) ;
END:
EUNGETY:
END GETREXT;
ERQCEQURE BREEKAF (TEXT); SIRING TEXT:
BEGLN CARRIAGE (4); PRINTTEXT(TEXT);
CARRIAGE (4); GQIQ STOP:
ENQ:
EBQCEQURE PoTRNEXT;
BEGLN LE BUFBOOL IHEN GOIOQ PUTTW;
ABOF (BUFLOOP+1]):3T1JD;
AROF (BUFLOOP+2]}:=NOORD:
ABUF [BUFLOOP+3]:z00S5T;
BUFLOOP:zBUFLOOR+3;
LE BUFLOOP=75 IWEY
BEGIN LE BUFADR290000 IHEN BREERAF ((ADRESFOUT IN PUTNEXT$):
OUTARRAY(DRUM.BUFADQ.AEUF):
BUFADR: =BUFADR+150:
BUFLOOP:z0: BUFBOOL:=IBUE;
HOLD (BBOF) ;
ENQ:
GQIO ENDPUT;
PYUTTW: BBUF[BUFLOOP+1):=TIuD;
BBEF (BUFLOOP+2):aNOORD:
BBUF (BUFLOOP+3}:=00ST;
BUFLOOP: =BUFLOOP+3;
PAGE
LE BUFLOOP=7S IWEN
BEG.LN LE BUFADR290000 IMEN BREEKAF ({ADRESFOUT IN PUTNEXT$):
OUTARRAY(DRUM,BUFAOR,BGGP)7
BUFADR:aBUFADR+150;: BUFLOOP: 0; BUFBOOL:=FALSE;
HOLD(ABBF);
[ET.LI'AH NRNEXT«q;

ENQ PUTREXT;
EBQCEDURE ComnvERT;

SEGLN READNEXTY;

NOORD ! 2NOORD#FACTOR;

0D0ST:=00ST#FACTOR;

PlXP(S.l,NQORD):rvX!<3.1,nnsT);

SPACE(S);

POTREXT;

LE IMOD(NRNEXT,S)=0) THEN PoNrCR;

LE ENDOFDATAFILE IHEN

BEGLYN LE BUFBOOL IHEN
OUTARRAY (DRUM, BUFADR, BBEF )
ELSE
OUTARRAY (DRUM, BUFADR, ABOF) ;
HOLD(ABUF) ;HOLD(BBUF);
PONLER:
RYYOLT; RONOWT:

ENQ

ELsSE BEGIN TIJUD:=TIUD+DELTAT;

TIMING(TI D)}
END;
£N0;

BOOLEaN PRUCEQURE TENTIME INRANGE ;
TENTIMEINRANGE : =TENT { UD2VORT | UD;
BBQCEQURE FINDSTART;

BEGLY LE TENTIUD=VORTIUD IHEN
BEGLIN HNRD :2NOORD; HOOST:z00ST;
PRINTYER;
END
ELSE LE TENTIJUB<VORT!IUD IHEN
BEGLN TENTIUD:=TENT I UD+10;
TIMING(TENTIUD);
DAGTEL
END:
END:

EROCEDQURE PRINTTEN;

BEGLY  BIRECTION(RICHT,HNRD,HOOST) :
MAGN: =SORT (HNRD#HNRD+HOOST#HOOST) ;
LE TENTIUD=OvREGEL=4
IdEN ABSFIXT(8,0,DAG)
ELSE SPACri10);
ABSFIXT(4,0, TENTJD);
FIXT(3,1,HNRD);FIRT(3,1,H008T);
ABSFIXT(3,0,RICHT); ABSFIXT(3,1,MAGN);
REGEL :zREGEL+1;

LE REGEL=60 IHEN BEGLN NEWPAGE
TERKOP ;
REGEL.:=4;
ENQ
SE LIXA

EL
TENT I UD:=TENTIUD+10;
DASTEL;

TIMING(TENT 1 UD) ¢

END;
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PAGE

ERQCEQURE L1sTYEam amTes;
BEGLLY SETHEXT;
TENT D=0 IHEN
iy L TIUDSDELTAT [HEN UPPATEYER
ZLSE BEGLN VORT HUD i zVORT 1 UD=2360;
IRTERPOLATIE
PRINTYEN;

]

ELSE LE TENTIUDSTIUD IHEN WPDATETER ELSE
BLGIN 'NTERPOLATIE; PRINYTEN; END;

END:

EROCEQURE WRDATETEY:

BEGLY VORNRD ! 2NCIRD; VOROOST =00S8T; VORT 1 UD:=TiJd01 END:

ERQCEQURE 'WTERPOLATIE;

BEGLY LE TENT UD=VORT D340 TgEyN
VORT  UD:zVORT 1.UD+40Q;
HNRD?'((T'JD-TENT\JD)-VuRNRD&(TENT'JD-VQRT(JD)QNO0RD)/CELTAT;
HOOSvtz((*1JD-TENTIJD)&VORDHET¢(TEN*lJD-VORTIJD)QNOORD)/DELTA':

LyRs

E3QCEQURE READNEXT;

BEGLY LE BLOOP TIHEN GQIQ RDTW;
NOORD:=W1G[LOOP+2]; OO0ST:zWI&I| DOP4+1
LOOP:=L00P+2;

LB LOOP=200 IHEN

BLGLN LE ADRES2130000 IHEN WREEFKAF ({ADRESFOUT IN READNEXT$);
INARRAYV(DRUM, ADRES, W 16); ADKES:=ADRES200;
LOOP:=N; HLOOP:=IRUE; HOLD(WAG);

END;
GQATQ ZMOROMRT;
ROTW: MOORDI=WAG[LONP+2); 00ST:2WAG(LOOP+1]; LOOPIELOOP+2;
<E LDOOP=200 IHEN
BEGLY LE ADRES2130000 IHEL BREEKAF ((ADRESFOUT IN READNEXT$);
TNARRAV(DRUM, ADRES, WAS)} ADRES:=ADRES+200;
L0IP1=0; BLOOP:=EELSE;
HO.D(W!&);
ENDS
FUDRONXT:
ENQ REABNEXT;

EROCEQURE STARTBUF (FiRST); VALUE FIRST; LNIEGER FIRST)

BEGLY BUFADR:=6#F 'RST=g; NRNEXT:=F IRST~q;
LE AUFLZDR29N000 IWEN BREERAF (ADRESFOUT IN STARTBOF});
'NARRAY(DRUM, BUFADR,ABBF); BUFADR: UFADR#150
' NARKAY(DR.M,BUFADR, BBUF); BUFADR:3BUFADR150;

BJUFLOOP 20 BUFBOOL:=EALSE; HOLD(ABBF);
END STARTRGF;

VERSIEI=741007;

PROCRAMMA : TYD(1}:=TivE; TYD(8):=TYB(9):=03;

116

PRINTTEXT ({PRAG-ACTUAL TIME CURRENT METERS}); SPACE(70);

PRINTTEXT(SVERSIE: $) 3 ABSFIXT(6,0,VERSIE); CARRIAGE(6);

PRINTTEXT (LK. N,M, [, OE BILT NETHERLANDS$); CARRIAGE(6);

PRINTTEXT(4CURRENT METER CAMPAIGN:$); GAMPNR:=READ; STATNR:2READ; ABSFIXT(4,0,CAMPNR);
PRINTTEST (¢ »STATION/PERIODE: 3); ABSPIXT(6,0,STATNR); CARRIAGE(4);

LAT:=READ; (ONGI=READ; DEPTH:=READ; SPACE(13);

PRINTTEXT (§DEGR  MIN DEGR MIN$); NEERm;

PRINTTEXT(4POSITION:$): ABSFIXT(6,0,LAT1100); ABSFIXT(4,0,1MmOB(.AT,100));

PAGE

LE CAT>M THEN PRINTTEXT({N}) ELSE PRINTTEXT(¢SH);

ABSFIXT(6,0,.0NGL100); ABSFIXT(4,0,1MOD(LONG,100))

LE LONG>0 TWEN PRINTTEXT({EY) ELSE PRINTTEXT({WH)! RECR; RECR;
PRIMTYTEST (L INSTRUMENT DEPTH IN METERS:$); ABSFIXT(4,0,DEPTH); MLCR; KLER;
WOEPTAIzREAM: METNO:ZREAD;

PRIMTTEXT(LWATER DEP™H IN METERS:$); ABSFIXT(4,0,WDEPTH); NLCR; NECR;
PRINTTEXT({NUMBER OF (NSTRUMENT:$); ABSFIXT(3,0,METNO); MLCR; NELER;
DATUMIEREAM: ETIUD:=READ; DELTAT:sREAD;

't=READ; UL 1=0 IHEN TIEN:=EALSE ELSE .

LE 121 THEW TIEN:=IRJE ELSE BREEKAF({FOUT IN VOORLOOPBAND});

VECTORI=TIRYE:

PRINTYEXT (<7 ME OF FIRST MEASUREMENT GMT:$); ABSFIXT(8,0,DATUM); ABSFIXRT(4,0,ETIUD); NECR; NRCER;
PRINTTEXT ({7 'ME {NTERVAL IN MINUTES:$); ABSFIXT(2,4,DELTAT);

LL CAMPNRERZAD v STATNR{READ IHEN BREEKAF({IDENTIFICATIE IN GeBAND ONJUIST$);
TIB[2] tMES ADRES:=10N0000; WIGWAG;

T3] UMED AANTAL:=(ADRES-100000+!-1)4i2; TEL:=0; ADRES:=100000;
TELETEXT (4w LT & HET CORRECT!E=BANDJE G2 VAN PRAGeACM INLEGGEN?%);

CHULP:I=READ: DAG:=DATUM;

1E 'HuLP=z-1 IHEN POETS;

LE 1 HuL -1 IOEN i :1zREAD ELSE | :=|HULP}
JizREAT
LE 1+J%0 InEN

BEGLN NEWPASE; KAP(i,J); DATUM:zDAG; END:
TIJDI=ET1UD; FACTOR:z1/DELTAT;

EDAGI=DATUM;

LE DELTAT -4<5 IHEN FACTOR:=FACTOR/?;

RYNGET; RUNOUT; PUNLCR;

POTEXT (& CORRECTED DATA GF CAMPAIGN$): ABSFIXP(4,0,CAMPNR);
POTEXT(& STATION $); ABSFIXP(4,0,STATNR); PUNLCR;

PUTEXT (& NORTH EASTH); PUNLER;

RUNOUT; RAD:=ARCTAN(L)/45; TYD(4]:=T|ME;
INARRAY (DRUM, ADRES,w18); ADRE DRES+200;
'NARRAY (DRUM, ADRES, WAG); ADRE DRES+200;

LOOP:=0; BLOOP:=FEALSE; BUFADR BUFBOOL :2EALSE; BUFLOOP:=0;
HOLD(w!g);

OMZET: NRNEXT:zQ;
UNT 1L (ENDOFDATAF ILE)DO: (CONTERT) ;
TYO{5)=TivE:
LE TIEN IDEN
BEG.IN STARTBUF (1);
DAG:zEDAG:=DATUM;
SETRNEXT;
VORTIJUD:&T1UD; VORNRD : =NOORD ;
VOROOST:z008T;
NEUPAGE; TENKOP;
REG 4;
TENT!UD:={0#ENTIER(ETIUD/10)
YNTIL(TENT IMEINRANGE)DO:
(FINDSTART);
UNT 1L (ENDOFDATAF ILE)DO:
(LISTTENmINOTES)

END:

UBRSTARY ; NEWPAGE; GURKOP; ABSFIXT(B8,0,EDAG); NUCR;

TIB(6]:=TiME;
UUR:
BEGINT D=

DAG:=EDAG; TWEE:=EALSE;
ENTIER(ETIUD/100)+1; DAG:=EDAG;
00=ULR~70;

10
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VURLOOP:
TiDAR:

spov:

STOP:

EnQ

PAGE

LE ETIJUD>BEGINT 1 UD IHEN BEGLN UUR:I2UUR+1; BEGINT JD:=1004UUR=70; END:
LE UUR =24 IHEN
BEG.N UUR:=0; BEGINTI UD
END;
EINDTiJUD:=2100eUUR+3D;
BEGINNR:=1; N
UNTILCENDOFDATAF I LEIDO: (COMPUTE ARD LIST MOURLY MEANS);
TYO([7):=T ME;
HULP1:225,20; HULP2::2334,80;
DAG:=EDAG: REGEL:=1; 00ST1:=NOORD1:=0; J:=0;
NEWPAGE; DAGKOP; STYARTBErF (1)
CYCLESPERHOUR: =60/DELTAT;
Lt ETIUD>1200 IBEN
BEGLN DAG:=DAG+1; DA&TEL; EDAG::zDAG;
LE ET:iJD>2334,80 IWEN
BEGLY STARTBOF (30/DELTAT+1);
ABSF1XT(8,0,DAG);
SPACE(26);
EVENINGPERIOD;

2330; DAG:=DAG+1; DAGTEL;

END:
END;
URTIL(ENDOFDATAFILE)BO: (TIDALMEANS);
TYDIB):2TIMES
DAG:2EDRG; HULP1:zHULP2:x0; REWPAGE;
PRIRTTEXT({PROGRESSIVE VECTOR DIAGRAM DATA$); CARRIAGE(4);

PRIRTTEXT(§ DATA DISTANCE TRAVELLED PROGRESS IVES}); Arer;
PRIRTTEXT(¢ YYYYMMDD NORTH EAST DiIR DIST L] . E}); meer;
PRINTTERY (¢ COMP CcompP DEGR KM$) ) RLeER; NReR;

EQOR I:a { SIER 1 UNTLIL v QOQ
BEGLYN ABSFIXT(8,0,DAG); NOORD:zWEGR([(]; 00ST:zWEEO([!];
HULP1:3HULP{#NOORD HULP2:3MULP2+00ST; Bvl!(?'on(u»cHT,Nooan,oosT);
MAGN:=SQRT (NOORDENDORD+00ST#00ST);
FIXT(3,2,NOORD); FIXT(3,2,008T); ABSFIXT(4,0,RICHT); ABSFIXT(3,2,MAGN);
FIXT(3,2,HULPL); FIXT(3,2,HULP2); REER;
DAG:=DAG+1; DAGTEL;
END;
TYD(QIETIME:
NEWPAGE;
PRINTTEXT( ¢ START INLEES WIGWAG OMZET/PONS TENMIN UURGEM TIUGFM TABEL$);
NCCR; ABSFIXT(2,0,TYD(1));
EQR ' :s2 SIEP 1 UNIIL 9 DO ABSFIXT(8,0,TYB(1));
CARRIAGE(4);
PRINTTEXT({E INDE PRAG ACTUAL TIME CURRENT METERS$);
NECR; AMSFIXT(6,0,TIME);
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