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l: Moé 3HaKoMCTBO C MUPOM
nporpamm gna BCTPOEHHbIX CMcTem

Oberon Day 2011 (27 mas, ETHZ, r. Uiopux, LLBenuapus)
Chris Burrows, ARM Embedded Development Using Oberon-07

PDF VIDEO https://video.ethz.ch/conferences/2011/oberon.html
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https://oberoncore.ru/_media/library/burrows_arm_embedded_development_using_oberon-07.pdf
https://ethz.ch/content/vp/en/conferences/2011/oberon/c61779f5-4f40-4a29-a54c-0cc723817ba8.html
https://video.ethz.ch/conferences/2011/oberon.html

:g?: [Mporpammebl LPC2103 B Astrobe

https://www.astrobe.com
A 3 e e o e e

NPOTPAMMMPYEMEIE CHCTEMBI File Edit Search View Project Run  Tools  Help
D@ B& 9 PBRX
Procedures | Imports Pressure mod*

Init 1:MODULE Pressure;
Run 2. IMPORT SYSTEM, LPC, ADC, Main, Out, Timer;

n¥

E0MEBXN L @R P @

M. N. Pegsxmq

MWKPOKOHTPONNEPbLI ARM7
CEMEWCTBA LPC2000

<
3
4 PROCEDURE Init;
5 VAR =: S5ET:;

& BEGIN

7 {* Configure pins connected to potentiometer as ADC inputs *)

SYSTEM.GET (LFC.PFINSELO, =);

9 8 =5 + {21,20}; (* PO.1 :20 *)

P}'NDBDRETBQ nNonk3I0BaTENRA 10 8 =8 + {23,22}; (* P0O.11 122 *)
11 8 = 5 + {25,24}; (* P0.12 124 *)
12 SYSTEM.PUT (LPC. PINSELO,
13 SYSTEM.GET (LPC. PINSEL1,
14 8 =5 + {13,12}; (* P0.ZZ2 0, FI *)
15 8 := 5 + {15,14}; (* P0.Z23 1, FI *)
la 8 := 35 + {17,16}; (* PO.Z4 2, FI *)
17 8 := 8 + {18,18}; (* P0.Z5 &, PIL *)
18 8 =8 + {21,20}; (* P0.Z2& 7, PIL *)
19 SYSTEM.PUT (LPC.PINSEL1, =):
20 ADC.PowerUp
21 END Init:
22
23 PROCEDURE ERum;
24 VAR data: ARRAY 2 OF INTEGER; i: INTEGER;
25 BEGIN
26 WHILE TRUE DO
27 FOR i := 0 TO 7 DO ADC.Read (i, data[i]) END:
28 FOR i := 0 TO 7 DO Out.Int(data[i]l, 5) END:
23 Cut.Ln;
30 Timer.MSecDelay (1000)
31 END
32 END Run;

EBV Elektronik: 33 BECIN
e peAYMA eaponefckil aueTpubsoTop HXP 34 Init; Run
35/ END Pressure.

niryTpal TIOSCN. T v Coen

Line 25 Col 8 C:A\Usershvan'Astrobe-v4 4. 1'Projects'\Daniil . Pressure mod
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awnctunnuposanHoi sogkl, 10 min 0,5 mM pacTeopa FMN). Ha 140 cexyHge nomecTunm
KIOBETY © Npoboi, cogepxalle MogensHBIA TOKCHKAHT (OUCK €3H3umonome + 300 mer
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4YTO CBMAETENLCEYET 0 HApYLIeHU KaTanuTUYec Kol hyHKLMM hepMeHTos.




:g?: [IlporpammmpoBaHme Ha Knpunnmue

éump Kupnnnuua B coopke LieHTpa

* Ha kupunnuue paspaboTtaHbl OCHOBHbIE nogcuctembl Jlromu v
NMepepaua

* Knpunnuua CUHTaKCUYecKM OTAENSET KOMMNOHEHTLI Kapkaca u
KOMMOHEHTbI NPOeKTa

PROCEDURE (coepwuenue: CoepuHenne) OTKmounte*, NEW;
BEGIN

COEMHEHWE . OTKMM4YKTE = TRUE
END OTKIWYHTE;

PROCEDURE (coepuuexue: CoenuHenue) PazopBartes®, MNEW;

BEGIN

IF coepuHeHue.v24 # NIL THEN
CoEefMHEHME . yCTaHoBneHo := FALSE;
akTHeHseCoenuHeHnA [coenrnHeHue . nopT] = FALSE;
coenuHeHue . MpuPazpuiee ;
CommV24 .Close( coeguHenue .v24) ;
coenuHeHue . v24 = NIL

END

END Pazopeathk;
PROCEDURE (coepuHeHue: CoepuHeHwe) FINALIZE-;
BEGIN

coefuHeHne . Pasopeate
END FINALIZE;

19.09.2015 O6epoH feHb B Poccun, AW PAH, Mocksa 10
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:g?: [1AK «YcTaHOBKa repmeTnsaymnm»
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:&1 KomnunaTtop 07

co3gaBancAa

Pascal (N.Wirth)
Modula-2 (N.Wirth) ll

Oberon (N.Wirth)

Object Oberon _ ;
(H.Mt‘)ssenbt‘)ck,J.TempI,R.Griesemer)) (Oberon SA (N.W|rth)) Leiey), Caiee

1973, Lilith

1985, Oberon System
(N.Wirth,J.Gutknecht)

ONa Kputepues
HagexkHocTu BJ1A

((N Wirt°ber°”'2 1987/1991, Oberon V1/V2 (Oberon-07 (N.Wirth))

h, H.M&ssenbdck)

AN

2013, Oberon V5
(N.Wirth,J.Gutknecht,P.Reed)

ETHOS
(C.Szyperski)
Oberon/L Oberon/F

(Component Pascal)—b BlackBox Component Builder

07 (A. Shiryaev)
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2013, FPGA OberonStation

AnekcaHgp Wnpaes

[eHb O6epoHa 2017

[lepcneKkTuBsbl

* Mopaepxka Apyrux apxmTexkTyp
ARMVAT (NXP LPC2000)
RISC-V (SiFive FE310)
* Mopaepxka MUKPOKOHTPONNEPOB «MunaHap»
ARM Cortex-M
ARMv6-M
* MporpammHbiin FPU
* HanucaHue agokymeHTaumm
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https://github.com/aixp/O7

:&1 Komnunatop 07 + mon 6ubnmnoTterkmn

- Gh YL SL 5L

EorrmuaaTor U7

{c) Anexcadar lkeace

MNeumer gaa OLED
HeaH Jermcoe

HMOLPIT: SibFU
89 cedTREFR 2016
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.} [NAR «MunkpodpntongHbI
KOHTpPOMAMAep gaBAeHnmn»

Profoeods loolbar

Caonnect to app GCOM1  Disconnect| | Relay | |Vacuum || Praotocals | Help
Create new | Pressure ]
_ Upload | Save | ~Sendal |  Record data Lo file T omn | M2 EE 10k
Channal 1 pen lPre;Islurel I
3| 1 3 4] 15 kPa
S Watsr |[zz00 JkPa [ Send | €7 i )
OnOF | Gurrant prassure: 1995 |kpa | 2670 pressure| |1 .”WNWW 180 =
: £ Fause Relar
Average pressure: 18,60 | + [0.264 kPa a0 wn o Wn o amw e IZEEAEERE
- elay I
Channel 2 Pressure ._Strﬂl'lﬂ‘de
2 imes
i : Sand L 1 2
Qil 27.00 |kPa n i i , Vacuun Y om—
OndOff Current prassure: 33,95 |kpa |Z8r0 pressure | 3 =N ] “IWII 'H = 50% |
PR £n o || Pause
Average pressure; 2287 |+ |0.30B  kPa |6 wn v B | Switch off ||[105
acuum
0 %
b toolka
) M t T (€] Relay toclbar End of cycle
lomor]  spoocig o0 mema | Relay 1./ OO S
Current pressure:[0.00 |kPa monitoring z ool a it I8 (21 13141
_______ : Switch off controllar
Average pressure:[0.00 |+ [0.00 |kPa Relay & On/Off iermpt ||| 121130141
Fig 3. Software interface of the microfiuidic pressure comroller. (a) Main window of the interface that allows 1o control and menitor pressures in each

) channel. {b) Toolbar for comtrelling the imegrated vacuum pump. o) Toelbar for controlling exiernal devices via relay oulpuis. {d) Toolbar for defining
=9 34&)3\\ operation soquences.

\|enesoe \ 4948\

Texywee P
nal

https://github.com/microfluidic-pressure-controller

Filatov N.A,, Denisov |.A., Evstrapov A.A., Bukatin A.S.
Open-Source Pressure Controller Based on Compact
Electro-Pneumatic Regulators for Droplet Microfluidics
Applications // |IEEE Trans. Instrum. Meas. 2022. Vol. 71. P. 1-10.
https://ieeexplore.ieee.org/document/9732441
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l: CosgaHme 000 «LICT»
ana Kommepumanmsayum [NAKR

* lopaboTKa
NnporpamMmmHoOmn

nNaTpopmMbil
bnakbokc 2.0

* Co3pgaHuve cpeabl
pPa3paboTKu
PekopgnHo

LDA/ova
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:&1 Habop TexHonorn4yeckmnx peLeHmnm

* Kpocc-nnatdopmeHHbIn ba3akboKc
A3bIK KOMMNOHEeHTHbIM [TacKanb
(Bnakbokc O6epoH)

* Komnunatop O7
A3bIK O6epoH B nocnegHen pegakumm H.BupTa

(O6epoH-07)
* CanaHme aByx peweHnn B cpege PekopanHo

pa3paboTka B peKopaHble CPOKK!
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PEKOp,ﬂ,l/IHO https://recordino.ldnova.com
cpega pa3paboTKM A4NnAa MMKPOKOHTPO//1epoB

LDNova Recordino

Pabouuit xxypHan

compiling DetHTU21F4Demo 775 756
compiling DetHTU21F4Demo 775 756

HTU21F4Demo <

PROCEDURE Loop;
VAR x, adc: SET; i: INTEGER;

linking DetHTU21F4Demo Ok BEGIN
256 MicroSTM32F4 sec := D;
260 MicroARMv7M msec := 0;
306 MicroKernelO REPEAT
992 MicroARMv7MTraps TPs.Receive(p0);
1288 MicroSTM32F4System IF SysTick0.OnTimer() THEN
2020 MicroSTM32F4Pins IF msec >= 9999 THEN
2296 MicroSTM32F4TPorts msec := 0;
3976 MobxARMv7MSTM32SysTick0 INC(sec);
4086 Microl2CBus IF sec = 6 THEN OnUPS ELSIF sec = 7 THEN OffUPS END;
4090 DetHTU21 ELSE
4626 MicroMemFormatters INC(msec)
5892 MicroSTM32F412C1Bus END;
8446 DetHTU21F4Demo
ROM: 18808 B; RAM: 1788 B (* fan speed *)

IF fanIsOn THEN
IF msec MOD 10 = 0 THEN
SYSTEM.PUT(MCU.GPIOBBSRR, {13+16});
ELSIF msec MOD 10 = fanSpeed THEN
SYSTEM.PUT(MCU.GPIOBBSRR, {13});
END;
END;

(* status led *)

IF msec = 0 THEN
SYSTEM.PUT(MCU.GPIOCBSRR, {13+16});

ELSIF msec = 5000 THEN
SYSTEM.PUT(MCU.GPIOCBSRR, {13});

END;

END;
12C1.Process;
ARMV7M.WFI

UNTIL FALSE

END Loop;

PROCEDURE Receive (id: CHAR; a: ARRAY OF CHAR; len: INTEGER);
VAR ok: BOOLEAN; type: BYTE; row, col, char, i, width: INTEGER;

30.11.2022 [eHb O6epoHa 2022

recordino

B Det

C] Micro

B o7
default.syntax
DetHTU2 1F4Demo.bin
DetHTU2 1F4Demo.hex

lil| HTU21F4Demo.odc

e Server

startRecordino

@ann Mpaeka Bwuao MoWck

project.conf *

1 STM32F401CC
217

3 DetHTU21F4Demo
4 "/dev/ttyUsBe"
5 115200

project.conf (~/red

CepBnC
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LDNova Primus
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RecordEach
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:g?: Ynpasnaem tepmocTtatom c 1K

IMPORT SYSTEM,
MCU := MicroSTM32F4,
Sys 1= MicroSTM32F4System,
ARMv7M = MicroARMv7M,
Traps := MicroARMv7MTraps,
TPs := MicroSTM32F4TPorts,
Pins := MicroSTM32F4Pins,
SysTick0 := MobxARMv7MSTM32SysTickO,
Microl2CBus,
HTU21 := DetHTUZ21,
I12C1 := Micro5TM32F412C1Bus;

PROCEDURE InitUart;
VAR par: TPs.InitParl,;
BEGIN
par.n := TPs.USART1;
par.RXPinPort := Pins.A; par.RXPinN := 10; par.RXPinAF := Pins.AF7; Tensnblii non
par.TXPinPort := Pins.A; par.TXPinN := 9; par.TXPinAF := Pins.AF7;
par.UCLK := Sys.PCLK2Z;
par.baud := 19200;
par.parity := TPs.parityNone;
par.receive := Receive;
TPs.Init(p0, par);
END InitUart;

PROCEDURE Setup;
VAR ok: BOOLEAN; bus: Microl2CBus.Bus;

BEGIN A
InitUart; f ~ 2M4-3J80VAC ~ o
TPs.Send(p0, idInit, 0, 0, ok); (¥ heating UART *) 1 ik l
IF Traps.trapFlag THEN

Traps.ClearTrapFlag; (* send trap information *) [nl[ﬁ ( €
TPs.Send(p0, idTrap, SYSTEM.ADR(Traps.trap), 9, ok) SSR-10 DA ®
END; Solid State Module ( us

SysTickO.Init(Sys.HCLK, 1000);
[2C1.Init(I2C1Freq);
[2C1.GetBus(bus);
HTUZ21.SetupBus(bus);
HTU21.SetupHumCallback(CallbackHum);
HTU21.SetupTempCallback(CallbackTemp);
HTU21.SetupErrCallback(CallbackErr);
HTUZ21.SoftReset;

(* HEATER *)

Pins.Configure(Pins.A, 1, Pins.output, Pins.pushPull, Pins.medium, Pins.noPull, Pins.AFO0);
Pins.Configure(Pins.A, 2, Pins.output, Pins.pushPull, Pins.medium, Pins.noPull, Pins.AFO0);
Pins.Configure(Pins.A, 3, Pins.output, Pins.pushPull, Pins.medium, Pins.noPull, Pins.AF0);

30.11.2022 Oe+b 06epora 2022 18



CONST
12C1Freq = 100000;

idInit = 0CBX;
idTrap = ODEX;

idSoftReset = 020X;
idResetErr = 021X;

idHumAsk = 031X;
idHumRead = 032X;
idHumErr = 033X;

idTempAsk = 041X;
idTempRead = 042X;
idTempErr = 043X;

idOnHeater = 050X;
idOffHeater = 051X;
idOnFan = 052X;
idOffFan = 053X;
idSetFanSpeed = 054X;

idGetLineState = 055X;

30.11.2022

PROCEDURE Receive (id: CHAR; a: ARRAY OF CHAR; len: INTEGER);

VAR ok: BOOLEAN; row, col, char, i, width: INTEGER; x: SET; b: ARRAY 2 OF CHAR;

BEGIM

IF id = idSoftReset THEN
[2C1.Init(I2C1Freq);
HTU21.SoftReset;

ELSIF id = idHumAsk THEN
HTU21.AskHum

ELSIF id = idHumRead THEN
HTU21.ReadHum

ELSIF id = idTempAsk THEN
HTU21.AskTemp

ELSIF id = idTempRead THEN
HTU21.ReadTemp

ELSIF id = idSetFanSpeed THEN
SYSTEM.GET(SYSTEM.ADR (a), fanSpeed)

ELSIF id = idOnHeater THEN
OnHeater

ELSIF id = idOffHeater THEN
OffHeater

ELSIF id = idOnFan THEN
OnFan

ELSIF id = idOffFan THEN
OffFan

ELSIF id = idGetLineState THEN
SYSTEM.GET(MCU.GPIOBIDR, x);
IF 12 IN x THEN

b[0] := 077X;
ELSE

b[0] := 055X;
END;

TPs.Send(p0, idGetLineState, SYSTEM.ADR(b), 1, ok)
ELSE

TPs.Send(p0, id, SYSTEM.ADR(a), len, ok)
END

EMD Receive;

[eHb O6epoHa 2022

PROCEDURE OnHeater,
BEGIN

SYSTEM.PUT(MCU.GPIOABSRR, {1+16..3+16});

END OnHeater;

PROCEDURE OffHeater;
BEGIN

SYSTEM.PUT(MCU.GPIOABSRR, {1..3});

END OffHeater;

PROCEDURE OnFan;
BEGIN

SYSTEM.PUT(MCU.GPIOABSRR, {6+16});

fanIsOn := TRUE;
END OnFan;

PROCEDURE OffFan;
BEGIN

SYSTEM.PUT(MCU.GPIOABSRR, {6});

fanIsOn := FALSE;
END OffFan;

PROCEDURE OnUPS;
BEGIN

SYSTEM.PUT(MCU.GPIOABSRR, {7+16});

END OnUPS;

PROCEDURE OffUPS;
BEGIN

SYSTEM.PUT(MCU.GPIOABSRR, {7});

END OffUPS;

19



:g?: [naBHaA neTna NnporpamMmmbl

30.11.2022

PROCEDURE Loop;
VAR x, adc: SET; i: INTEGER;
BEGIN

sec := 0,

msec := 0; npuém gaHHbiXx no UART
REPEAT /
TPs.Receive(p0);

IF SysTick0.OnTimer() THEN
IF msec >= 999 THEN

msec .= 0,

INC(sec);

IF sec = 6 THEN OnUPS ELSIF sec = 7 THEN OffUPS END;
ELSE

INC{msec)
END;

(* status led *)

IF msec = 0 THEN
SYSTEM.PUT(MCU.GPIOCBSRR, {13+16});

ELSIF msec = 3000 THEN
SYSTEM.PUT(MCU.GPIOCBSRR, {13});

END;

END; 06paboTka 12C WnHbI 4518 06LEHUS C
[aTYNKOM TEMMEPATYPbI U BNAKHOCTY

12C1.Process;

ARMV7M.WFI
UNTIL FALSE \
END Loop;

[eHb O6epoHa 2022

nepenTn B peXxum aHeprocbepexeHns oo
cpabartbiBaHus crieyrowmx npepbiBaHNin
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:g?: KoHconbHaAa nporpamma anqa [k

DevLinkerl.LinkEIfExe Linux server := Kernel$+ Utf LinKernel Files LinEnv LinFiles StdLoader DetLoader

MODULE DetlLoader;
IMPORT Kernel;

CONST init = 'DetInit’;

PROCEDURE Load (IN name: ARRAY OF CHAR);
VAR importing, imported, err, object: ARRAY 256 OF CHAR; m: Kernel.Module; res: INTEGER,;
BEGIN
m := Kernel.ThisLoadedMod({SHORT(name));
IF m = NIL THEN
Kernel.LoadMod(name);
Kernel.GetlLoaderResult(res, importing, imported, object);
IF res # 0 THEN

CASE res OF Kernel.done: err := ": no error'
| Kernel.fileNotFound: err :=": file not found!
| Kernel.syntaxError: err :=": syntax error'
| Kernel.objNotFound: err :=': object not found'
| Kernel.illegalFPrint: err :=": illegal foot print'
| Kernel.cyclicImport: err :=": cyclic import'
| Kernel.noMem: err :=": no memory'
| Kernel.commMotFound: err :=": comm not found'
| Kernel.commSyntaxError: err := ": comm syntax error'
| Kernel.moduleMotFound: err := ": module not found'
ELSE err :=": host loader error’ END;
Kernel.FatalError(res, '['+name+'] MODULE ' + importing + " IMPORT " + imported + err)
END
ELSE Kernel.FatalError(1, err) END
END Load;
BEGIN
Load(init)

END DetLoader.

30.11.2022 Oe+b 06epora 2022 21



[lpymep moayna MHUUMANM3aunm anA
KOHCO/bHOro npmnnoxxeHuna Linux

MODULE DetInit; (** the first dynamically-loaded module *)

IMPORT
SYSTEM, Kernel, Services, Log, Dialog, Converters, Loop, LinConsole, LinV24,
GLib := LinGtk2GLib, Gtk := LinGtk2Gtk, StdInterpreter, LinDates, LinLang;

PROCEDURE [ccall] Fake (_: GLib.gpointer): GLib.gboolean;
BEGIN RETURN 1
END Fake;

PROCEDURE FetchEvent;

VAR res_: INTEGER,;
BEGIN res_ := Gtk.gtk_main_iteration();
END FetchEvent;

PROCEDURE ExitCondition(): BOOLEAN;
BEGIN RETURN Dialog.exit
END ExitCondition;

PROCEDURE Init;
VAR res_: INTEGER; m: Kernel.Module;

BEGIM
Dialog.Call("DetHTU21DemoConsole.Start”, "", res_);
res_ := GLib.g_timeout_add(Dialog.idlePeriod, Fake, 0);
Dialog.RequestExit(~Dialog.exitWithoutWindows);
Loop.quantum := Dialog.idlePeriod;
Loop.Start(FetchEvent, NIL, ExitCondition);

END Init;

BEGIN
Init;
Kernel.Quit(0)
END DetInit.

30.11.2022 [eHb O6epoHa 2022
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:g?: KoHconbHaAa nporpamma anqa [k

MODULE DetHTU21DemoConsole;

IMPORT SYSTEM, Dates, TP := MicroTPorts, Strings, Services, Log, ConsLog, Dialog;

MessagesHandler = POINTER TO RECORD (TP.MessagesHandler) END;

TYPE

CONST
idInit = OCBX;
idTrap = ODEX;;

idSoftReset = 020X;
idResetErr = 021X;

idHumAsk = 031X;
idHumRead = 032X;
idHumErr = 033X;

idTempAsk = 041X;
idTempRead = 042X;
idTempErr = 043X;

idOnHeater = 050X;
idOffHeater = 051X;
idOnFan = 052X;
idOffFan = 053X;
idSetFanSpeed = 054X;

idGetLineState = 055X
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VAR
p: TP.Port;
mh: MessagesHandler;

PROCEDURE Open*(port: ARRAY OF CHAR; speed: INTEGER);

BEGIN
IF p = NIL THEN
p := TP.NewPort{port, speed, {}, mh);
Log.Bool(p # NIL); Log.Ln;
END
END Open;

PROCEDURE Start*;
BEGIN
Open('/dev/ttyUSBO', 19200);
OffHeater;
OffFan;
stop := FALSE;

Services.Dolater(aAsk, Services.Ticks() + 500)

END Start;
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:g?: 3anpoc nsmepeHun C yCTpomncTea

PROCEDURE AskTemp*;

VAR a: ARRAY 1 OF SHORTCHAR,;
BEGIN

TP.SendMessage(p, idTempAsk, a, 1)
END AskTemp;

PROCEDURE ReadTemp*;

VAR a: ARRAY 1 OF SHORTCHAR,;
BEGIN

TP.SendMessage(p, idTempRead, a, 1)
END ReadTemp;
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PROCEDURE (a: ActionAsk) Do;
BEGIN
IF p # NIL THEN
AskTemp;
IF ~ stop THEN
Services.DolLater(aRead, Services.Ticks() + 1000)
END;
ELSE
Log.String("no connection”); Log.Ln;
Dialog.RequestExit(TRUE);
END
END Do,

PROCEDURE (a: ActionRead) Do;
BEGIN
IF p # NIL THEN
ReadTemp;
IF ~ stop THEN
Services.Dolater{aAsk, Services.Ticks() + 9000)
END;
ELSE
Log.String("no connection”); Log.Ln;
Dialog.RequestExit(TRUE);
END
END Do;
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I O6paboTKa coobLieHnn ycTponcTea
N MPUHATUE peLleHusn

PROCEDURE OnHeater*;
VAR a: ARRAY 1 OF SHORTCHAR,;
BEGIN
TP.SendMessage(p, idOnHeater, a, 1);
heaterStatus := "1";
END OnHeater;

PROCEDURE OffHeater*;
VAR a: ARRAY 1 OF SHORTCHAR,;
BEGIN
TP.SendMessage(p, idOffHeater, a, 1);
heaterStatus := "0";
END OffHeater;

PROCEDURE (h: MessagesHandler) MessageReceived (id: SHORTCHAR;
IN a: ARRAY OF SHORTCHAR; len: INTEGER);
VAR pc, pos, code, val: INTEGER; s: ARRAY 256 OF CHAR;
b1, b2, b3: SHORTCHAR; date: ARRAY 64 OF CHAR;

BEGIN
IF id = idTempRead THEN

SYSTEM.GET(SYSTEM.ADR (a), val);

tempD := val / 100;
MakeDate(date);

Log.String(date + "; " + heaterStatus + "; "); Log.Real(tempD); Log.String(";"); Log.Ln;

IF (tempD < 10) & (heaterStatus = "0") THEN
OnHeater
END;
IF (tempD > 12) & (heaterStatus = "1") THEN e
OffHeater 2022;11;26;20:17:55; 1; 16.71;
END; 2022:;11;26:20:18:05; 1; 10.94;
2022;11:26;20:18:15; 1; 11.15;
ELSIF ... 2022;11:26;20:18:25; 1; 11.35;
2022;11;26;20:18:35; 1; 11.59;
2022;11;26;20:18:45; 1; 11.8;
2022;11;26;20:18:55; 1; 12.83;
2022;11;26;20:19:85; 6; 12.22;
2022;11;26;20:19:15; 8; 12.36;
2022;11:26;20:19:25; 6; 12.43;
2022;11:26;20:19:35; 6; 12.48;
2022;11;26;20:19:45; 6; 12.44;
2022;11;26;20:19:55; 6; 12.39;
2022;11;26;20:20:85; 6; 12.3;
30.11.2022 [eHb O6epoHa 2022 2022.11.26.20:20-15. 0. 12.18;
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