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ABSTRACT

'Electronic Model' is a system for simulating tides and storm
surges by solving the dynamic equations at a fast speed without time
increments. For processing its input and output data, a standard
microcomputer with a floppy-disk unit has been added to the system.
This paper describes the designs of hardware and software of the
interface between the model and microcomputer.

1. INTRODUCTION

The 'Electronic Model' is a system for simulating tides and
storm surges for oceanography. From a mathematical point of view,
this can be divided into two parts:

A  Solving a set of tide/surge dynamic equations, and
B

Processing input and output data of A.

A requires a specially developed electronic system like this model,
or a large—-scale and fast general purpose computer, which is far
beyond the capability of a microcomputer or microprocessor.

B can be carried out by a set of purpose-built computing circuits,
or a microcomputer containing microprocessors.

In the early stage of this project, some computing circuits
including a punched-tape system were developed for B. Since the
time when microcomputers became easily available in UK (about 1979),

the authors planned to employ a microcomputer for the main part of B,

including the replacement of punched tape by floppy disk. The plan
was approved in March 1982. This paper describes the designs of the
hardware and software of the interface between the electronic model

and a microcomputer.



2. REQUIRED CONDITIONS

Fig. 1 shows the scheme of the system (relevant parts to the

interface only are shown). The following conditions are required
for the interface: to

jeo
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|

Commodore Model -8032 has been chosen for the microcomputer,
and Commodore Model 2031 for the floppy-disk driving unit.
The choice is mainly due to administrative conditions rather
than technical.

The electronic model has 'Input Memory' and 'Output Memo}y' to
and from which the interface is connected. Both the memories
can process 8-bit parallel binary numbers between zero and 255
(decimal equivalent), at a speed up to one mega words per
second.

Input data to the model are supplied through

Floppy disks,

Data line to the microcomputer,
Programme in the microcomputer, and/or
Keyboard of the microcomputer.

Iajajo|e

If it is required to store data, floppy disks are used.

Output data from the model are displayed on the screen of the
microcomputer, and if permanent records are reguired, the
numerical printer, XY plotter, and/or floppy-disk unit are used.

/
f OUT?”T DATA STORAGE
PRINTER DISK DRIVE O FLOPPY .
DISKS £ g
A % =
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MICRO M > -
COMPUTER -~ e &
B
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- B &
KEYBOARD OUTPUT  <~| XY PLOTTER
INPUT

Scheme of the system around the interface

Fig. 1
(greatly simplified illustration).



3. DESIGN OF HARDWARE

Fig. 2 shows the circuit diagram of the interface, New BDS8.
This consists of the following four parts:

1 'output memory' on BD22 - 3-state output circuit, 244(1) -
Data bus via CN7 - Microcomputer

2 Sequential~code generator, 93(1, & 93(2) -+ 3-state output
circuit, 244(2) -+ Data bus via CN7

3 Microcomputer - Data bus via CN7 - Data holder, 75(1) & 75(2) -
'Input Memory' via CN8 .

4 Microcomputer - Data bus via CN7 - Data holder, 75(1) & 75(2) -

DAC, 2N425E(Y) -+ XY-plotter via SW-XYP, with X-axis output from
93(1) & 93(2); and a pen-lift circuit.

A bidirectional 8-line data bus, and only three control lines
(EOI, DAV, ATN) are used for linking the microcomputer and the
interface circuit. These control lines are used for some particular
signals from the microcomputer to the interface circuit only, and
not for the signals originally defined by these symbols.

The Output memory can supply data, when required, at & much
higher speed than the microcomputer can access. Therefore, data is
available at any time a 'data-request signal' is sent from the micro-
computer without a hand-shake procedure. The Input memory can accept
data at a much higher speed than the microcomputer can send. There-
fore it is enough to send data with 'data-ready signal' any time
without a hand-shake procedure. These conditions simplify the design
of ‘the interface circuit considerably.

Each part works as follows:

! ‘Output memory - Microcomputer

Switch SW-SEQ/OFF/ARB is set to ARB. This activates 244(1), and
makes BD22/C8 and BD22/N17 controllable (see Appendix 1 for details).
A reset signal which is programmed by the microcomputer is sent to
BD22/C8 via ATN line. A data-request signal which is programmed by
the microcomputer is sent to BD8/N17 via DAV line, for each word of
data. The rest of the parts on BD8 do not interfere with the data

bus.

2  Sequential-code generator - Microcomputer

This mode of operation is used for testing the data transmission
from the interface circuit to the microcomputer. Sequential numbers
from O to 255 are used as a set of data so that the checking of the
test is easy. Switch SW-SEQ/OFF/ARB is set to SEQ. This activates
244 (2). '



A reset signal which is programmed by the microcomputer is sent to
the sequential generator, 93(1) & 93(2), via ATN line. A logic high
signal which is programmed by the microcomputer is sent to gate 00/10
via EOI line. The same signal is also sent to gate 00/9 in order to
disable 244(1). .Data-request signals which are generated by the
microcomputer are sent to gate 00/9 via DAV line in order to refresh
the number of the code generator.

3 Microcomputer - Input memory

Data are generated by the microcompiater, and fed into the data
bus. Switch SW-SEQ/OFF/ARB is set to OFF (neutral position) in
order to make both 244 (1) and 244 (2) disable. Data enters into the
input memory via CN7, data holder 75(1) & 75(2) , and CN8. A logic
high signal which is programmed by the microcomputer is sent via
EOI line to gate 00/10 and activates it. A data-ready signal which
is programmed by the microcomputer is sent to gate 00/9 with each
word of the data. This signal holds the word in 75(1) & 75(2)
during which time the word is entering into the memory, and also
refreshes the memory address. The same data is fed into DAC ZN425E(Y)
simultaneously, but this is not intended to be used in this mode of
operation.

Data are represented by binary numbers between 0000 0000 and
1111 1110 (decimal 254). The start and end of a set of data are
represented by 1111 1111 (decimal 255). This arrangement was started
at the time when punched tapes were used. How the start and end
codes are detected from the data bus is explained in Appendix 2.

4 Microcomputer - XY plotter

The circuit configuration of this mode of operation is the same
as 3, but the programme has been designed to make the data-sending
speed slower than 3, so that it can be followed by an XY plotter.
DAC ZN425E(Y) is used for this operation in order to obtain an ana-
logue output from the Y output terminal of SW-XYP. The sequential
codes are converted into an analogue voltage by DAC ZN425N(X), and
used for the X component input (time axis) of the XY plotter. The
above ATN and DAV signals are combined by gate 00/11, and used for
the Z input (pen lift or drop) of the XY plotter. Z circuit
(terminals Z and Z') is isolated by a relay so that an arbitrary
voltage can be used for the pen drive.

Fig. 3 shows the physical design of the new BD8. The circuit
board has the same dimensions as the previous BD8 (the board for
the tape punch circuit) so that this can be replaced by the new
board. A large unused area now remains on the board which could
be used for any further modifications. Table 1 shows the connections
of new BDS8,
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Circuit diagram of the interface, NEW BDS8.
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Terminal connections of the interface, NEW BDS.

Table 1
Pin Y¥o.| Calour|{ Function | Connector Connécted‘to
1 Bn 1(LSB) cu8/1 CH103/1 | BN8/¥1
2 R 2 2 2 N2
3 Or 3 3 3 N3
4 p4 4 Dat 4 4 N4
5 Gn 5 Cava 5 5 N5
6 Be 6 6 6 N6
1 v 1 T 1 N7
8 Gy 8(MSB) 8 8 N8
9 Bk +5V
10 1 1
ll n n
12 Gn Common
13 11 1"
14 " "
15 Gy 8(11sB) CN7/8 CN7/8 GPIB/16
16 v 7 T T 15
17 Be 6 6 6 14
18 Gn 5 Data 5 5 13
19 Y 4 4 4 4
20 Or 3 3 3 3
21 - R 2 2 2 2
22 Bn 1(LSB) 1 1 1
23
25
26 Gy 8(sB) _ _ BD22/2
27 v _ — 3
28 Be 6 _ _ 4
29 tm |5 Data _ _ 5.
30 Y 4 - - -6
31 Or 3 - - 1
32 R 2 ~ __ 8
33 Bn 1(1sB) _ _ 9
34
43
44 Gy/R | EOL cN7/9 , | GPIB/5
45 Cy/Be| FH cN8/9 CN103/9 | M1/C22
46 Cy/Bn| DAV CN7/10 BD22/N17| GPIB/6
47 Gv/Gn| ATN CH7/11 3D22/C8 11
48 Gy/Bk i '
. . SY-GEQ/OFF/ARB
A9 Y/R / /
5.0 3D22/%14
52 or/Gn| 2 BD22/W22
53 or/Be| 2! SW-XYP/12
54 Gn Common CN2/14
55 or/R | Y SW-XYP/6 .
56 or/Bn| X SW-XYP/3
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4. COMBINED USE OF INSTRUMENTS

Fig. 4 shows the possible combinations of some instruments
related to the interface circuit. The instruments are linked by
cables with connectors, since each instrument-has to be operated
individually or has to be used for other projects. Details of
each connector or related board are shown in tables on pages 10
to 11.

- _
2 = )
~ Z © w NEW BD8
= 3 bs
M. '\,| , ['s] 10 1-8
2 -
S - /, 15-22
’/
INPUT 2% -3
MEMORY .
~
\\ 2 0\7'
‘} ~ ~
= 2
o (&)
44 - 47, 50
%) 2. 49
= 52 - 56
O
—_ —_ |
12 g = 1
A m ol D SW- SEQ/OFF/ ARB
(&) 1 'U
L B ,
‘ 4 I J 1
TAPE READER ) : v N2-N3 ppoo
GNT-26 ‘ \— |ni-np
. A
O
1 =
2% .
=] } Nlo-Nil, NI3
DISK DRIVE ]
CMB-2030 ") s o
o o~
= =
= o
2%
PRINTER ] T
CBM-3022 24 (S) y
CABLE A ¥
5
24
MICRO 24(p) CABLE B
COMPUTER \——— XY PLOTTER
CBM-8032 3
— 24¢p)
Fig. 4 Pogsible combinations of some instruments related

to the interxrface, NEW BDS.



Table 2

Terminal connections related to the interface,

CN2

Pin ¥o.
1 Bn | SW-XYP/1 X
2 R SW-XYP/4 | ¥
3 Or | BD22/mNl2 | 2
4 Y SW-Xyp/10| 2
5 Be BD22/115 CRO X
6 v BD22/W16 CRO Y
7-13 -
14 Gn Common
CN7
Pin No.
1 Bn | BD8/22 Data 1
2 R 21 2
3 or 20 3
4 Y 19 4
5 Gn 18 5
6 Be 17 6
T \J 16 7
8 Gy 15 8
9 Brn/Gy 44 BOI
10 R/Gy 46 DAV
11 Gn/Gy 47 ATN
12 =
13 Gn Common
CN8
Pin ¥o.
1 Bn | BD8/33 Data 1
2 R 32 2
3 Or 31 3
4 Y 30 4
5 Gn 29 5
6 Be 28 6
7 v 27 T
8 Gy 06 8
9 | Befoy 45 FH
10-12 -
13 Gn Common
BD22 (Modified parts only)
Pin Ho.
W10 Bn | SU-XYP/1
N1l R | SW-XYP/2
N12 Oor |cN2/3
N13 Y SH-XYP/4
W14 Gy/R | *D8/44 RO
N17 Gy/Bn | BD8/46 DAV
c8 Gy | BD8/47 ATHN

NEW BDS8

10



SH-XYP

Pin llo.
1 Bn BD22/110
2 Bn cH2/1 X
3 Or/Bn BD8/156 SW-XYP
4 R BD22/711 1] 213
5 R cN2/2 Y
6 or/R BD8/N55 41 5|6
7"'9 - 7 8 9
10 Y BD22/113
11 Y CN2/4 ze 10 {11 |12
12 Or/Be | BD8/N53
, Pin view
Cable A
TEEEA88 Connector CN7 Connected to
Pin YNo.
1 Bn 1 Bn BD8/ 22 Data 1
2 R 2 R 21 2
3 Or 3 Or 20 3
4 Y 4 Y 19 4
5 Gn 9 P BD8/44 | EOI
6 Be 10 Bk 46 DAV
1 v -
8 Gy -
9 W -
10 W/Be
11 W/Bn 11 D-Be BD8/47 ATN
12 Screen 24 .
13 W/Oor 5 Gn BD8/18 Data 5
14 W/Y 6 Be 17 6
15 | W/on 7 v 16 7
16 W/Gn 8 Gy 15 8
17 W/v -
18 W/Cy 25
19 W/Bn/Be 25 L} Common
20 W/R/Be 25
21 W/or/Be 25
22 W/Y/Be 25
23 W/Gn/Be 25
24 W/ B/ Be 25 )

11



5. DESIGN OF SOFTWARE

Software for interface NEW BD8 has been developed as follows:

PROG D1 Interface - Screen (Test)

PROG D2 Model -+ Screen (Operational)

PROG D3 Screen - Disk (Operational)

PROG D4 Disk - Screen (Operational)

PROG‘DS Screen = Printer (Operational)
PROG D6 ' Screen + Model (Basic form)

PROG D7 Screen = Model (Test, 2>channels)
PROG D8 Screen - Model (Test, 144 channels)
PROG D9 Screen - XY plotter (Oﬁerational)

PROG D20X Uniform wind field in X direction
PROG D20y Uniform wind field in Y direction
PROG D20J Uniform pressure~gradient field in X direction

PROG D20K  Uniform pressure-gradient field in Y direction

Some of the programmes are for testing the performances of the
interface circuit including'the microcomputer, disk, printer and
model. Others are for actual operations. All the programmes are
stored on a floppy disk. If a waveform can be expressed mathemati-
cally, only a formula (or formulas) is stored on the disk and the
waveform is generated for each operation, rather than storing the
whole amount of data for the waveform.

The total number of data in a section of some programmes can
be varied if required. 1In this chapter, 256 is used for these

examples.

A switch, SW-SEQ/OFF/ARB (on the front panel of the control
cabinet) should be operated, in addition to the microcomputer key-
board. Instructions for the operation of this switch are given in
each programme.



13

PROG D1 INTERFACE - SCREEN (TEST)

A programme for testing the transmission of data from interface BD8
to the microcomputer screen, by using sequential numbers.

Set SW-SEQ/OFF/ARB to SEQuential.
After the programme is run, if sequential numbers 0 to 255 are
displayed on the screen, the transmission is perfect.

Programme Comments
3
18 POKE 594536.0 ATN — L
o6 FOR H=08 TO 235 Counter
I8 A=PEERCSEZ240 Read data received from data bus
4@ PORE SEGE-+H.H Store data in screen memory
S8 B=FEERSHG0+HND Read data from screen memory
Fi FRINT E. Display data on screen
ey :t
IE::: E—LI{E ,ijr":—-tf gig :: H) Next data-request signal
SE HEST -
183 POKE S945e6.4 ATN — H
11g STOF -




PROG D2 MODEL - SCREEN (OPERATIONAL)

A programme for transferring an arbitrary waveform from the model
to the microcomputer screen in an actual operation.

‘Model -~ Output memory

Select SW-BIP/MON, BIPolar or Monopolar depending on the waveform.

Set SW-INT.C/EXT.C to EXTernal Clock»(generatedvin the Input Memory).

Set SW-MAGNIF to 1, 2, 5, 10, or 20, depending on the amplitude of

the waveform.

Set SW-WRITE/PLOT to WRITE.
Monitor the waveform on a CRO.

Press the red button near the switch.

Output memory - Microcomputer

Set SW-SEQ/OFF/ARB to ARBitrary.

Select 8W-96/256 depending on the length of data.

ILoad PROG D2 to the microcomputer. Then fix the maximum number in

14

Line 30.

i Programme Comments

16 FOKE S2489, 52 ‘ EOI —» L

28 FOREE 594588058 ATN w T4

=0 rUE %'LJ TU 25_: . Counter (lMaximum 255)

%@ s Read data on data bus.

?@ To screen memory

b? g*FELhtuUUU+HJ Read data on screen memory

8 FEIMT RS Display data on screen

of FOEE _ﬁ4;7xf' ATV —» L .
S5 POKE 58457 ER ADV — H) Hext data—request signal
1868 HEXT —

118 FPORE 524592, 80 : EOL — H

120 PORE 22455, 4 ATH —» H

1

STOF -

R
ORI

PERINES
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PROG D3 SCREEN - DISK (OPERATIONAL)

A programme for transferring data on the microcomputer screen to a
disk, in an actual operation.

Set SW-SEQ/OFF/ARB to OFF.

Programme Commentis
1 DOFEM#L . "DATAFILE" . W Open sequential file on disk to write
=B FOR I=5008 TN 5255 Screen memory address in loop
S M=FEEKCI Get contents of Lst memory address
G FPRIMTH#1 .0 Store  contents on disk
S8 MHEST CGet rnumber from next address
£ I-‘z'%nglEIE#I Close sequential file
ThOSTOR . —




PROG D4 DISK -+ SCREEN (OPERATIONAL)

A programme for transferring data from a disk to the microcomputer
screen, in an actual operation.

Set SW~SEQ/OFF/ARB to OFF.

Programme Comments
16 DOFEM#L. "IATAFILEY B Oper sequential file on disk to read
23 FOR I=6 T0O 255 . Counter for 255 words
ZE O IMPUTH#I . Cet 1st word from disk
48 FOEE S00G+1, 1 -
S0 MH=FEEKCRGEO+] lst word to screen menory
0 FRINT H: Display word to check
Ve OHEST I -
gu 3{”_}:_31:&!35#1 Close sequential file on disk
2 STOR —




PROG D5 SCREEN - PRINTER (OPERATIONAL)

A programme for transferring data from the microcomputer screen to

the printer, in an actual operation.

Set SW-SEQ/OFF/ARB to OFF.

{ Programme ’ Comments
16 OFEH . 2.4 Open channel to printer
S8 oM 2 -
I8 FOR I=5@6a TO 5255 Screen memory address in loop
38 M=FEER T Read contents in memory
50 FREIMTHS.H; Print contents in memory
&8 HEST = o o
78 CLOSE 2 Close channel to printer
SESTOR —




PROG D6
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SCREEN - MODEL (BASIC FORM)

A programme for transferring data from the microcomputer screen to
the ‘'Input Memory' of the electronic model.

Set SW-SEQ/OFF/ARB to OFF.

Programme Comments
18 POKE 5924059, 80 EOI — H
:,;;1 FOKE '::‘_:f*if.,.,h.: 255 Start signal '255!
;_;;551. R I:S;.--m@ TO BEES Loop to get 256 words from memory
:lg [M=FEERCI 2 Get word from screen memory address
__-L_: FE.E}-ITE.T_?.: o Display 1st address contents to check
el POKE T34, Tranasfer contents to_data bus
ve PORE 59427, 52 DAV s L
S0 FOKE 53427 60 DAV —» ) Datarready signal
o HERT I S Next :nu,mber from memory
ili: ;! Pg oG ZE, 250 End signal '255!
B FORKE S9d26. 4
1;@ i %gturn to zero

Data transferred into the 'Input Memory'
its monitoring terminals.

can be seen on a CRO through

Press the red button on the memory panel

to start the reading of the memory contents.




PROG D7 SCREEN - MODEL (TEST,

2 CHANNELS)

A programme for testing the performance of the interface and input
memory, by using a standard waveform for Memory channels 0 and 1.

Set SW-SEQ/OFF/ARB to OFF.

Programme Comments
G PORE S9409, 56 EOI — H
28 FOR H=Z35 T0 254 STER -1 | Start signal '255', and data 254
a8 FRIMT H; : Display number on screen
40 POKE S9426.H Number to data bus
S8 POEE SodI7.ER DAV — 1,
GB POKE 52427, 66 DAV — 1) Data-ready signal
78 HEXT H -
S FOR T=C254 TO 8 STER -1 Sequential numbers 254 to O
20 FREINT I;
1ag FORE 52426, 1
116 POKE 52427, 52
126 POEE 5242768
1268 HEXT 1 -
140 FOR J=8 TO 254 Sequential numbers 0 to 254
128 FEINT I
1t FOKE S9428.7
178 FOKE S2427.852
188 FOKE S2427.808 .
126 HEXT J - : . ,
SEE FOR E=25 0 255 i ' '
= PEIH% }h'i TC Data 254, and end signal '255
S8 FORE 524281
SER POEE 5242752
248 FOEE 5242786
258 HEXT K -
SEE PORE S242:, 48 Data bus to zero
278 STOF -

Press the red button on the input memory panel, for displaying the

waveform on

-

Waveform

a CRO.
955
254
I rJ_r—"“
0 : A
START———/I 266 INCS | J\———END
CHANNEL 0 ! / '




PROG D8 SCREEN - MODEIL (TEST,

144 CHANNELS)

A programme for testing the performances of the interface and input
memory, by using a standard waveform for memory channels 0 to 143.

Set SW-SEQ/OFF/ARB to OFF.

Programme Comments
16 POKE 52483, &0 EOL - H
DR S=0H Set counter to zero
SEOFPOFE 594G, 2 Start signal '255' to data bus
48 POKE S9427.° WA — L o .
S8 POKE 55427, 6 DAY —» §) Pebewosiy signel
B8 FOR B=0 TO Set up loop
TE POKE S9428.F Number to data bus
83 POKE 59427.52 DAV —» L i
S8 POKE S2427.68 DAV — 1) Date-ready signal
160 HEXT E -
1ig FOR C=1 TO 4 Set up loop
126 POKE 52426, 254 Number to data bus
138 FOEE 5242752 DAV — L .
145 FOKE 58457, 60 DAV —» |) Dete-ready signal
156 HEXT -
e FOR E=252 TO & STER -1 | Set up loop
%fu POKE 594280 E fumber to data bus
SR POKE S2427.52 DAV — L
196 POKE 59427, 60 DAV - 1) Data-ready signal
SBE HEMT E -
%%? Eﬂifﬁ o Increment counter
228 IF =72 GOTO g Test counter
238 POEE 59426, 255 End signal '255' to data bus
240 STOF ks = > *

This programme does not display data on the microcomputer screen,
hence the cursor disappears from the screen, until the whole process

is completed.

a CRO through the monitor terminals of the input memory.

The data can be monitored as an analogue waveform by

After the

process has been completed, press the red button on the input memory.
panel in order to turn the memory into a read mode.

.Waveform

25%

— e

'254 4 'JJ-'—TLL.

”~
e e

0

T, ™

~
~ \\

syarT —/ | 256 INCs
! |
CHANNEL 0 /

Pr .

3 144

20



PROG D9

SCREEN —+ XY PLOTTER (OPERATIONAL)

A programme for transferring data from the microcomputer screen
to an XY plotter, in an actual operation.

Set SW-SEQ
Set SW-XYP

/OFF/BRB to OFF.
to MICROCOMP.

w0 L e 1"_;;

Dy R

FORE S24z26.8
STOP

Return to zero

Programme Comments -

& FOR_A=8 TO 25 o
e ‘?‘Ti,mj-;—ﬂ,ﬁﬁ g Sequential numbers to test
4 HEST A ) main programme below line 10
1 FOEE 52452, 4 ATN - H

IE FOKE 55456, 6 ATN - 1) Reset ADC
SR OPOEE BS9dEn, R BOL =~ H
j@ FOR I=5gal 7O 5255 Loop to get 256 words from memory
= [M=FEEKCI Get word from memory address
& FE‘I._HT f. Display 1st address to check
e thE SodEE. M Transfer contents to data bus
o PORE S2427.52 DAV —» 1, C
SE POKE S2427.60 DAV —» ) Data-ready signal
T80 FOR C=1 TO &8 Fo duci ssing
116 NEWT G g r reducing processing speed
i 8 HEAT I Next number from memory
i

Replace programme lines Q to 4 by an appropriate programme for an actual

operation.

Choose the last number in programme line 90 for an appropriate speed for

the XY plotter used.

There is no control on BD8 for the magnification of X and Y outputs.
Use controls on the XY plotter, if required.

The input resistance of the XY plotter must be one meg ohms or higher.

21
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PROG D20X UNIFORM WIND FIELD IN X DIRECTION

PROG D20Y UNIFORM WIND FIELD IN Y DIRECTION
PROG D20J UNIFORM PRESSURE-GRADIENT FIELD IN X DIRECTION
PROG D20K UNIFORM PRESSURE-GRADIENT FIELD IN Y DIRECTION

(ALL OPERATIONAL)

A set of programmes used for the computation of storm surges
due to two uniform wind fields in orthogonal directions (X and Y),
and two uniform pressure-gradient fields in orthogonal directions
(J and K). Note, J and K are the same directions as X and Y
respectively, but the different symbols are used in order to
indicate that they.are pressure-gradient fields.

X and Y have a uniform pulse height (254) in their programmes.
J and K have different pulse heights in each section depending on
each geographical position in the sea area. The value of each pulse
in J and K is given in the DATA lines in the programme. The physi-
cal meaning of the whole set of programmes and how the values are
determined have been described in a separate paper.

The values in this set of programmes represent the values for
the North Sea area including the sea around the north part of
Scotland. Should the area to which a wind or pressure field is
applied be smaller than this area, the values representing the out-
side of the smaller area should be zero in the programme.

Waveforms
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HEST L

PROG D20X
Programme Comments
18 S=R _ Set counter to zero
IR FOKE 59409, 60 EOT — H
A K=0E5 Start signal '255!
45 POKE S48,k To data bus
5E PRIMNT K Display on screen
a1 H=0 -
FEOFOR L=1 TO 128 Set up loop
S0 POEE 59428 H Number to data bus
SGE FOEE 59427,52 DAV = L,
6 FORE 55437, 60 DAV — 3) Date-ready signal
g PRINT A Display on screen
i - :

(AR

E=200
FOR P=1 TO {2&
FOEE 52426, E

ot

-5 AT LI L g T b T
e
‘eaals!

Set up loop
Number to data bus

8 FOEE 5942752
6 ;ékg 59;3%,55 gﬁg > L) Data-peady signal
=i PRINT B Display on screen
8 HEST F -
HEoFOR C=1 TO 2ES Set up loop
%@ ngE E?%EEsH_ ' Number to data bus
20 POKE 52427, 52
; Fu;,fz L—:j: £ gg — H) Data~ready signal

CRRCR RN RO BT RN O (N T O] S Wy VP VPR rVar U (PP |

48 FREINT F‘; Display on screen

S8 MEST I -

EL:* -~~Ij—::_5 . Increment counter

ce IR Sdd GOTO gd Test counter

sl PORE 32422, K End signal '255%' to data bus
2SS FPREINT K Display on screen
ZEE STOP -




PROG D20Y
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r,
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Programme Comments

16 S=5 Set counter to zero
SEOPOEE 59409, 60 BT > H

IE =255 Start signal '255¢

$8 POKE 594251 To data bus

o PREIWNT K. Display on screen

HE [H=E -

FEOFOR L=1 TO 284 Set up loop

=50 POEE 524260 H Number to data bus

28 PORE So4Z27.52 DAV —~» L ' .

160 POFE =oqse o DAV — H) Data-ready signal
1ig FPRIMT A Display on screen

158 HEXT L - o

128 E=254 . -

1468 FOR P=1 TO 128 Set up loop

%5@ ”GEE S2d4DeL B Yumber to data bus

S8 POEE 592427, 52 -

176 FOKE 5942760 DAV — ) Data-ready signal
126 PEINMT E: Display on screen

126 {FI.T F —

SEE o=l Increment counter

=18 IF Sz GOTO 7o Test counter

Z2 POKE G342e. b End signal '255' to data bus
%5@ FEIHT K Display on screen

“TOF




PROG D20J

Programme

Comments
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TFETH
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Lt
7

~Ee
I
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LATAH
IFATH
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i
Ry

e

.yl Pele 17
DR DR R

el b I

ORTH & DR O v e
DATH 026,188,218,

o
s
.
s
L]
iond
e

DHTH G006, OaG

. 145,873, 118, 136,121, 125,
280,008, BRE 078, 155, 258,
SLERT, 041055, 855, 225, 045,
R SICTNN B B P L i e pelt B vk Nl
ELETEL B4 A3 .027 0115, 694,
B.E31, 818022, 800,833, 184,
2L EER UV BT B84, B85, DBE,

BE S0 Set counter to zero

16 POME 59409, 668 EOI —» H

25 =255 Start signal '255'
1 PGHE SOd et To data bus

Display on screen

o 5o

1T e O T

o
R

e
.

A=0

FOR L=1 TO 1z
FPOEE S2d420.H
FORE D242V, 52
FORE 35427, 68
FEINT H:

HEST L

Set up loop

Number to data line
DAV — L
DAV >
Display on screen

) Data~ready signal

i

%
%

[l 0 0 00 =] Ty 1 G0 )

a2t
XA

e T
VS T

vv“‘ !E

READ E

FOR P=1 TO 128
FORE S48 B
FOKE 25427, 52
FOKE 53427 .68
FEIMT E;

HE=T F

Read data value
Set up loop

Number to data bus
DAV — L
DAV — H
Display on screen

) Data-reading signal

T T D (R T

PN O B T T T o SO 3 B s
el

[l

FOR FE=1 T Z=d
FORE 52428, 6
FORE 2242752
FOKE ,34;,;mu
FFIHT H;

HE=T

Set up loop

Nuiber to data bus
DAV — L
DAV —
DiSplay on screen

) Data-ready signal

Ap A R R St ]

Yy L
)

1 B W 4
IR RS

e
i

T

Vel G0yl G 80 Colv gy st a2y Rl PPy T Foln e Foos P Pofos P bees bt ot o fook fhots ok Bl fhoate $oete

L ERNY
L
waaky

Q=I?L

IF 544 GOTO 2248
FORKE 524280 K

FREIMT ki

STOF

Incerement counter

Test counter

End signal '255' to data bus
Pisplay on screen
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PROG D20K

Programme

Comments

AR e
d N N

S0 =] T 00 o 0 P e
1T T O

"
ok

T
IATH
IATH |

o
!

DATA 651,656,
DATA E7E. 114,
DATH G20, 676,
IFTA G4, B2,
IATA 115.6EE

ATH 821,

Ll

Ll e (T
AR
1T

racts
poued
vk

P

4 f~ b

s B S e

=Ty Py

1y -

I A0 L g

o
e
r,

Lt}

S b T PL b pete
bt = bt 057 b 1LY e

Eon L ATE
=l 113

S 143 EFS, 118, 130, 131, 126,
CEEE, G20, B9E.BTS. 198, 235,
CESE, 041, G55, 655, 225, 045,
JAIE, E19, BE3 G762, B1E,
CEFOLEL4, B35, B2, 115, 694,
CEIZLLB1H IR G2, B33, 164,
 BES, G7E, G705, BOE . BOE,

Set counter to zero

oSl

O POEE S24G9, 80 EOI — H

0 K=255 , Start signal '255!
% To data bus

Display on screen

KN IAR R B RN E)

t o~ T e 0 P (5
-—-I.{ ‘.

PR B s

o 1

AR

ps
v

FORE L=1 TO =
FOEE 52425, A
FORE =2427.5
FOEE 59242768
FREIMNT A

MEST L

RN} [R]
T

pallly
oty

Set up loop

Mumber to data bus
DAV —» L
DAV —»
Display on screen

) Data-ready signal

Pl D L0
T R

L3R DT AP0 TR (0 S TR SO WP SUP AW WP SRR IR,

fel b fea P o

FERD E
FOR F=1 TO
FOKE 52428, F
POKE 52427, 52
FOKE 52427
FRIMT E:

Fa

Ry wi}
Famg

-1

Read data value
Set up loop
Number to data bus
DAV — H

Display on screen
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L O ] Oy 0]

A R AR A O DA I R R R R o R
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ot

Lo Pl b

e 0 G D

HTH

KN
't

('T,

IO

lel

Increment counter
Test counter

End signal '255?
Display on screen

to data bus
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6. . CONCLUSION -

The interface (hardware and software) between the electronic
model and microcomputer has been developed in‘a short period, and
some parts of the model system have been replaced by the micro-
computer. This has improved the efficiency of handling the input
and output of the system. The data transferring rate through the
interface is not the possible maximum at the moment, but is quite
sufficient. The rate can be improved if required, without changing
the hardware design. '
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Appendix 1  TIMING ARRANGEMENT IN BD22

The interface circuit BD8 (shown in Fig. 2) is connected to BD22
through which the output of the model is taken. Details of BD22 have
been described in I0S Internal Document 85 (12980). Minor modifications
have been carried out to BD22 in order to combine it with the newly
designed BD8 in 1982, as shown in Fig. Al(a) and Al(b).

BD22 is essentially an ADC plus a memory. Howeveyr, the timing
arrangement of BD22 is rather complex as shown in Fig. A2 (greatly
simplified illustration, but the new modifications are included).
This is due to the following conditions: :

1 The write rate and start/end signals of the memory on BD22
" should be synchronized with those of the ‘'Input Memory' when
an approximate timing (order of seconds) of the start is

commanded manually by a push button. o

The memory on‘BD22.should have three clock rates for reading:

2
a fast rate for a CRO,
b - medium rate for the mlcrocomputer, and
¢ slow rate for a XY plotter.
3 Without any external clocks, BD22 should work with its own

two clocks, with fast and slow rates.

The timing control of BD22 shown in Fig. works as follows:

Manual switch SW1 selects the sources of the write clock, EXT

(clock 1 in the Input Memory) or INT (clock 2 within BD22). Manual
switch SW2 selects Write or Plot mode of the memory on BD22, with

the start command by SW START. Only when SW START is pressed, pulses
from the pulse synthesizer passes through gate 00(3)/8. Details of
the pulse synthesizer, through which the opération of the model is
.linked to BD22, are described in I0OS Internal Document 1§9 (1982).
The output of gate 00(3)/8 sets FF 00(1)/6 and controls the elec-
tronic switch 51/8, either Write or Read mode. The output of 51/8
enters into the sequential code generator and other circuits, through
selector 157/4, until the FF is reset. This reset signal is given
when the generator completes a sequence of codes, up to 96 or 255
depending on the setting of SW3. The sequential generator is reset
by a pulse through selector 157/7, before it starts.

The microcomputer is linked with BD22 only when selectors 157/4
and 157/7 are switched to the microcomputer side. Such a state occurs
only when gate 00/8 on BD8 is activated by Swéd (ARB side) and EOI
signal. When the two selectors are switched to the microcomputer
side, the read clock is generated by the microcomputer and enters
into selector 157/4 through terminal N17; also the reset signal
enters into selector 157/7 through terminal C8. Note the write
clock and its start/end signals are still taken from the input memory.
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- PART OF 74LS157
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Modification of BD22 for the interface, NEW BDS8.
Dotted lines show parts removed.
Solid lines show parts added.

Fig. aAl(a)
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Fig. Al(b) Physical modification of BD22 for the interface,
NEW BD8. The location of a potentiometer has
been changed, and 74SL157 has been added.
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. BD22

'INPUT MEMORY'
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Appendix 2 START AND END SIGNALS FOR THE INPUT MEMORY

Data can be fed into the input memory either by a punched-tape
reader or the microcomputer with the interface BD8. This arrange-
ment has been used because a number of punched tapes were already
made prior to the floppy disk being employed. The input memory is
linked with the tape reader or BD8 by 8 parallel data lines and a
single timing signal line only. Therefore, the start and end of
the data transmission are indicated by 1111 1111 (decimal 255) on
the data line (255 is not used for data). Fig. A3 shows the circuit
for detecting the start and end signal from the data line. The first
255 is regarded as Start, and the second as End.

% TIME SIGNAL
< by
E 14
E DATA BUS %
2 g
=
: 3
& g
o -
2 O
E =
POWER~ON : W '
SIGNAL ' rR - L
SH-START FREQ2?§VIDER
| 1 a
B -—-\_L_> l LED
l Reset
TAPE START
Fig. A3 Circuit for detecting the start and end signals

in the 'input memory'.



Appendix 3 LOCATION OF SWITCHES
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Front panel
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Component side of BD22 Input-gain
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