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MepudepuinHbin Npubop ons
M3MepeHnUsa cBeTa XMMUYECKNX peaKkunm

PROCEDURE StoreCode(addr: CHAR);
VAR status: INTEGER;

BEGIN
Qut.String("INFO write code: "); Out.String(code); Out.Ln;

status := I2C.Write(eepromAddr, addr, code);
IF status # I2C.0K THEN
OQut.String("INFO can not write code "); Out.Ln
END
END StoreCode;

PROCEDURE RestoreCode(addr: CHAR): BOOLEAN;
VAR status: INTEGER;
BEGIN
status := I2C.Ready(eepromAddr);
status := I2C.Read(eepromAddr, addr, code); N\ Wi
RETURN status = I2C.0K : g
END RestoreCode;
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Cpepna pa3paboTku: Astrobe

Astrobe for Cortex-M3, M4 and M7 Price

All 3 Professional Editions
Astrobe for Cortex-M3
Starter Edition

Personal Edition
Professional Edition
Astrobe for Cortex-M4
Starter Edition

Personal Edition
Professional Edition
Astrobe for Cortex-M7
Starter Edition

Personal Edition
Professional Edition
Astrobe for FPGA RISC5

Starter Edition
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SUS 790.00

Free
SUS 150.00
SUS 395.00

Free
SUS 150.00
SUS 395.00

Free

SUS 150.00
SUS 395.00
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File Edit Search

View  Project  Run Configuration Tools HElp

DRE% B9 $RBX FFO0PIR 2 @00 D @
Procedures | Imports Bxdensions mod Reals.mod | Mainmod | Outmod | Lists.mod
AddCircle ELSIF shape IS Ellipse THEN Qut.String("Ellipse") —
AddEllipse END )
AddRectangle END OutType;
AddSquare
BuildList
DisplayDimensions PROCEDURE FANSISAIE (shape: Lists.Item);
Ellipsefrea (* Display the dimensions of o shape *)
VAR
QutReal e: Ellipse; r: Rectangle;
OutType BEGIN
RectangleArea IF shape IS Rectangle THEN
Run# r := shape(Rectangle);
Qut.String(" Width: "); OutReal(r.width);
IF ~(shape IS Square) THEN Out.String("™ Height: "); OutReal({r.height) END
ELSIF (shape IS Ellipse) THEN
e := shape(Ellipse);
Out.5tring(" Diameter: “); OutReal(e.diameter);
IF ~(shape IS Circle) THEN OQut.String(" Height: "); OutReal(e.height) END
END;
END Outlengths;
PROEEDURE DlsplayDlmanslons(ltem Lists.Item);
(* Display the dimensions ond orec of o shope *)
BEGIN
OutType(item);
Outlengths(item);
Out.String("” Area: "); OutReal{item(Shape).Area(item)); Out.Ln
END DisplayDimensions;
PROCEDURE Eu:leLlst(VAR shapes: Lists.List);
(* Add an assortment of shapes to the List *) v
Line 116 Col 11 C\AstrobeM3-v6.0"Examples'General \Extensions mod

https://www.astrobe.com/
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INEeKTPOHHbIN XXYypHan 3KCnepuMeHTa:
npunoxeHue LabINote

(&) LabINote
@aitn  [paexa Lpwdt Teker LumiShot Language Cnpaexa

PykoBogcteo < | +

SNEeKTPOHHbIN XypHan
I~ ‘ 3KCnepuMeHTaTopa
(—\ Lab | Note

[MpoBoaMTE MAMEPEHNA, KOMMEHTUDYATE UX W COXPAHARTE CEPUID ONLITOB B €IMHOM AoKyMeHTel
C030aTk HOBLIA JOKYMEHT ANA U3MepeHWA

[ocTynHele npubopel
[MNopTaTeHbIA NoMuHomeTp LumiShot

ObpaszoBaTenbHble MOgYNK
L KonbHBIA BUONKMWHECLLEHTHEIA NPaKTUKYM ANA 0bHapyKeHHA TOKCUYHOCTH

CrneuvansHbi BHONKMHWHEC LEHTHEIR NPAKTUKYM € 3H3MMOMHNM®

TexHndeckas nogoepiKka
Vlean AHapeesud [eHucoB
denisov@molpit.org

26.10.2019 O6epoH [eHb B Poccun, OT'Y, Opén



INEeKTPOHHbIN XXYypHan 3KCnepuMeHTa:
npunoxeHue LabINote

(@ LabINote ===

®aiin  [paeka LWpwdTt Tekcr LumiShot Language Cnpaska

| PykoBogcTeo < || LumiShot. PykoeogcTeo NoNb30BaTENA X || Ge3bIMAHHBIAZ = | + |
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INEeKTPOHHbIN XXYypHan 3KCnepuMeHTa:
npunoxeHue LabINote

26.10.2019

(&) LabINote

@aitn  [paeka Upudt Tewcr LumiShot Language Cnpaexa

Pykoeogcteo > || LumiShot. Pyxouo,qcmononbzoumennx” Ge3blMAHHLINZ = | +

Makcumym: 47432,0 BoiueT doHa: 175224
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Bpems, C

Ha 40 cexyHae NoMecTUnK KIOBETY C KOHTPONeHOW npoboi (auck «3Haumontomz, 300 men
aucTunnupoBaHHoi soabl, 10 mkn 0.5 mM pacTeopa FMN). Ha 140 cekyHae nomMecTunn
KioBeTy ¢ Npofoil, cogepxalled MogeneHbIi TOKCUKAHT (QUCK « 3H3umoniom: + 300 mkr

OVCTUNNWPOBaHHOA BoAbl + 50 MKN MefHLIA Kynopoc). MakcuMym MHTEHCMBHOCTL

M3MYy4eHKUA BTopoit Npobbl NpUMEpHD B ABa pa3a MeHblUe, Yen Y KOHTPONLHOMo M3MepeHHsA,

YTO CEMAETENLCBYET O HARYLWEHWY KaTanMTUHeCKoR MyHKLWN (epMEHTOB.
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[IpOeKT Ha Kupunauue

PROCEDURE (uamepeHue: Wamepenwe) [loGaeuTefaHnwe®, NEW;

VAR X, y. str: ARRAY 64 OF CHAR: data: ARRAY 64 OF BYTE: res, i: INTEGER:
Update BEGIN

AbF Da IF ~ wamepeHwe.nay3a THEN
Abhost D@ IF wamepeHwe. TeKyWaAMHTEHCHMBHOCTE > WaMepeHne .MakcHHTeHcHeHOCTe THEN
Com B4 M3aMepeHne . MakCHHTeHCHBHOCTE = WaMepedue. TexywaalHTeHCHEHOCTE
Comm |+ B +] .
END;
Cons B a "
(pc Da MaMepeHue . BpeMA . Put (naMepedne . HoMepllocnegHeAToukK, W3MepeHWe. TekyweeBpema / 1000) ;
(tl D a M3MepeHue . CEETUMOCTE . Put (MaMepeHue . HoMeplocnegHeATOUKKM, W3MepeHne. TeKyWaaWHTeHCHEHOCTE) ;
Dev D@ INC (u3amepeHue . HomepllocnefHeRToOUKK ) ;
hia Da naMepenue . MlepecTponTh

E':Se“ :: IF wamepeHwe.dain # NIL THEN

Host D€ Strings.RealToStringForm{nameperue . TekyweeBpema / 1000, 18, @, -3, " ", x);
obx D@ stro:=x + "3 ";
ole D@ Strings.IntToString(namepeHwe. TeKYWIAMHTEHCHMBHOCTE, )

325 g: stro:= str$ + y$ +
System D@ FOR 1:= 0 TO LEN(str$) - 1 DO
Text D@ namepeHne . wr. WriteByte({SYSTEM.VAL(BYTE, SHORT{SHORT(ORD(strl{il}}}}};

Win D@ END:

Xhtal D @ WaMepeHue.wr.WriteByte (SYSTEM.VAL(BYTE, SHORT(ORD(BAX)))):

ﬁn:::“r:"epamp EHL-[1]3MEpEHHE .$ain.Flush

AOMHHITMUEHZNA
a END

Momn B> END [obaeuTe[aHHsE;
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MopTaTUBHbLIN TIOMUHOMETP

3. Results and Discussion Lukyanenko K., Denisov I. et al. // Chemosensors. 2019. Vol. 7, Ne 1. P. 16.

3.1. Design of Portable Luminometer

The biosensor was composed of three main parts: a compact and portable luminometer, a
disposable microfluidic chip and a sampler adapter (Figure 1). The microfluidic chip had the
dimensions 14.4 x 40.5 mm, which was less than a traditional glass microscope slide, and contained
components of the coupled enzyme system Red+Luc co-immobilized into starch gel [23].

Figure 1. The biosensor consists of a SiPM-based handheld luminometer (3), a disposable microfluidic
chip (2) and a sampler adapter for chips (1). The portable luminometer has the capability of autonomous
operation, for this purpose it is equipped with a battery, a display and control buttons. The disposable
microfluidic chips contain enzymes and substrates of the coupled enzyme bioluminescent system
NAD(P)H:FMN-oxidoreductase+luciferase co-immobilized into starch gel.
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paduyeckoe nporpaMMmMpoBaHNa ans
CO34aHUA NPOTOKOJIOB 3KCMNEePUMEHTOB
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MpunoxeHune Veterok
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YnpaBneHne MmexaHndeckumm
CUCTEMAMU: IMHENHbIe aKTyaTopbl
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MUKpoKoHTpoanep 3a 40 pybnen

* STM32F030F4P6 =M

21 MORE

326uT ARM Cortex MO, 48MI, 16K6
Flash, 4k6 O3Y, SPI, I12C, 1XxUSART, 4
Tanmepa, ALM 12 6ut * 11 KaHanos, 15
GPIO, 2.4...3.6V, -40 °C...85 °C Kopnyc:
20-TSSOP (0.173", 4.40mm Width)
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O 7 [Paic/al (N.Wirth))

Modula-2 (N.Wirth)
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Oberon (N.Wirth)
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1985, Oberon System
(N.Wirth,J.Gutknecht)

T

Object Oberon _ f
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(N.Wirth, H.M&ssenbdck)
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Oberon/F 2013, FPGA OberonStation
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[Component Pascal)—» BlackBox Component Builder

07 (A. Shiryaev)
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Penosutopun

* KomnunaTtop
* ba3oBbi PpenMBOPK
* [lpumMepbl

* [obaBneHbl NOAYEPKMBAHUA B WAEHTUDUNKATOPDI
* SPI, I2C, ADC
* [lpuMepbl C gucnneamu

Oberon@STM32
078&M1

KornmaaTor OF
{c) AnexcaHar lesee

Meamer ana OLED
Heax AeHmcos

59

MOLPIT: SibFU
B9 cenwTatea 2816
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PacwmnpeHue Tunos B O6epoHe 07

TYPE

26.10.2019

Operation* = POINTER TO OperationDesk;
OperationDesk* = RECORD END;

Delay* = POINTER TO DelayDesk;

DelayDesk* = RECORD (OperationDesk)
value*: INTEGER

END;

Pressure* = POINTER TO PressureDesk;
PressureDesk* = RECORD (OperationDesk)
channel*: BYTE;
value*: INTEGER
END;

Relay* = POINTER TO RelayDesk;

RelayDesk* = RECORD (OperationDesk)
relays*: SET

END;

Repeat* = POINTER TO RepeatDesk;

RepeatDesk* = RECORD (OperationDesk)
value*: INTEGER

END;

O6epoH [eHb B Poccun, OT'Y, Opén

PROCEDURE PowerOff;
VAR ch: BYTE;
BEGIN
ch := operation(Protocols.PowerOff).channel;
IF ch IN power THEN
ITVpowerOFF (ch)
END;
INC(protoPos)
END PowerOff;

PROCEDURE SpecificOperation;

BEGIN
operation := Protocols.program[protoPos];
IF operation # NIL THEN

CASE operation OF
Protocols.Delay: Delay

| Protocols.Pressure: Pressure
| Protocols.Relay: Relay;

| Protocols.Vacuum: Vacuum

| Protocols.Repeat: Repeat

| Protocols.End: End

| Protocols.PowerOff: PowerQff
END

END
END SpecificOperation;

BEGIN
IF Protocols.run & (protoPos < Protocols.last)
THEN
IF nextTime = 0 THEN
SpecificOperation
ELSE
DEC(nextTime)
END
ELSE
nextTime := 0
END
END ProtocolsProceed;
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dpenmBopkK Micro

MODULE VeterokMain;
(* Ivan Denisov, 2019.08 *)

IMPORT SYSTEM,
ARMV7M := MicroARMv7M,
MCU := MicroSTM32F405,
Sys := MicroSTM32F405System,
SysTick@ := MobxARMv7MSTM32SysTickO,
Pins := MicroSTM32F4Pins,
TPs := MicroSTM32F4TPorts,
Traps := MicroARMv7MTraps,

MicroI2CBus,

I2C1 := MicroSTM32F405I2C1Bus,
I2C2 := MicroSTM32F405I2C2Bus,
Disp := DispSSD1306,

ADC := LabSTM32F407ADC,

Flash := MicroSTM32F4Flash,
Relays := VeterokRelays,
Protocols := VeterokProtocols,
MicroKernelO;
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Mepepaya AaHHbIX: NpoToKoa Trimble

CONST . OtnpaBka c MK
idProtoInit = 50X;
;dProtoRun = 51X; TP.SendMessage(VK.port, idProtoDelay, a, 4)
idProtoAbort = 52X;
idProtoDelay = 53X; pueM Ha CTOpPOHE MUKPOKOHTponnepa
idProtoPressure = 54X;
idProtoRelay = 55X; PROCEDURE Receive (id: CHAR; a: ARRAY OF CHAR; len: INTEGER);
idProtoVacuum = 56X; BEGIN
}dProtoRepeat = 57X; IF id = idProtoDelay THEN
idProtoEnd = 58X; SYSTEM.GET (SYSTEM.ADR(a), value);

idProtoPowerOff = 59X; Protocols.AddDelay(value)

idProtoWaitP = 60X;
idProtoWaitD = 61X;
idProtoWaitU = 62X;

26.10.2019 O6epoH [eHb B Poccun, OT'Y, Opén 17



NHXeHepHasa WWKoNa
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NHXeHepHasa WWKoNa
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[MepcneKTuBbl Ppa3BUTUSA KOMMNOHEHTHOIO
KapKaca bnakboKc
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OTKpbITOE XpaHUAULLe paclunpeHunmn

BlackBox Component Builder / KoMnoHeHTHbI Nackank - Mozilla Firefox =

&} BlackBox Component Builder % | +

&« C ® | Oa obertone.ru wes nd M n QoD € 6 =

Pycckuit English
BlackBox Component Builder
O npoekre CkayaTs Yar Buku @opym GitHub Bonpocel ABTOpM3aLua

OnyBnuKyiTe CBOM pacliMpeHns Ans

Bnakbokc — 310 GecnnatHasn MHTErpupoBaHHan cpefa paspabotku (IDE) ana A3blka KomnorerHoro Kapraca BnaxGoke.

nporpaMMMpoBaHus  KOMMOHEHTHbIA [lackanb, KOTOpas COAEPXWT: CpeacTtsa
pa3paboTki, Habop roTOBbIX KOMMOHEHTOB, YMPOLAKWKUX paspaboTKy HOBbIX
MOJAIY/IEN, @ TaKXKE CPedy ANA UX UCMOoNHEHWs (3arpysunk, cbopluvk mycopa). Cpena
ofecneynBaeT  HeorpaHMYeHHble  BO3MOXKHOCTM  AM3aiiHa  MONb3CBaTENbCKUX Wms nonb3oBartens:
WHTEpPGhENCOB, AMHaMUUecKoe pacluupeHue dyHKUMA NpunoeHus. KOoMMOoHeHTHBbIH
MNackans CTpOro TUMM3MPOBaHHBbINM M3bIK, OCHOBAHHBLIA Ha MoAynax. Kaxaslii Moayns
ABNAETCH €AMHULEA KOMMMIALMK M UCMONHeHMs. Moaynu 3arpyxaiotcs B Namsitb B MNapone:
nopsgke wuMnopa, Korga BoctpeboBaHbl. Talke HeT Heo6XoAMMOCTM B p
3aroNoBOYHbIX (hainax, MocKONbKY OHW aBTOMATUUYECKKM CO3AAKITCA KOMMWISTOPOM
NS 3KCMNOPTUPYEMbIX eANHULL.

Peructpaumua

| idenisov |

Boiitw || 3anoMHWTb

PacluunpeHuna ana bnakbokca

| MckaTb

Svg
YepHoBas Bepcua Ana nogaepxkm SVG dopmata

Vi
Mo3BONAET MMNOPTHUPOBATL U 3KCNOPTUPOBaTh, @ Takke 3MeHsTb PNG u BMP
n3obpaxeHua.

Master
Packpacka cMHTaKcuca A3blkoB O6epoH U KoMMoHeHTHbIN MNackans

Flash
Mo3BONAET MIMEPATL CKOPOCTL YTEHKUSA/3aNUCKH (NELLKK.
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Kpocc-nnatpopmeHHasa cbopka — 1.8

BlackBox Component Builder / KoMnoHeHTHbI Nackank - Mozilla Firefox =

&} BlackBox Component Builder % | +

&«

26.10.2019

C o Of obertone.ru

BlackBox Component Builder

O npoekte Ckauate Yar Bukw ®opym GitHub Bonpocsl

Windows:

e bbcb-1.7.1-a1.122.zip
* bbcb-1.7.1-a1.122-setup.exe

Ubuntu 18.04 LTS / Linux Mint 19/19.1:

* bbcb-1.7.1~al1.122_bionic.deb

wget http://dev.obertone.ru/dev.obertone. ru.gpg.key

sudo apt-key add dev.obertone.ru.gpg.key
sudo dpkg --add-architecture 1386

echo "deb [arch=1386] http://dev.ocbertone.ru/bionic testing main" | sudo

tee -a /etc/apt/sources.list
sudo apt-get update
sudo apt-get install bbcb

Ubuntu Unity:

® bbcb-1.7.1~al.122_i386.deb
® bbcb-1.7.1~a1.122_amd64.deb

wget http://dev.obertone.ru/dev.obertone.ru.gpg.key

sudo apt-key add dev.obertone.ru.gpg.key
sudo dpkg --add-architecture 1386

echo "deb http://dev.obertone.ru/unity testing main" | sudo tee -a

Jetc/apt/sources. list
sudo apt-get update
sudo apt-get install bbcb

Debian/Ubuntu GNOME /Xfce/KDE:

e bbcb-1.7.1~al1.122_gnome.deb

wget http://dev.obertone.ru/dev.obertone.ru.gpg.key

O6epoH [eHb B Poccun, OT'Y, Opén
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Pycckuit English

ABTOpM3auua

OnybnvKyiTe CBOW pacluMpeHus Ans
KomnoneHTHoro Kapraca bnskboxkc.

Peructpaumua

Wma nonbzoeatena:
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UI Ha ocHoBe Gtk. Mint 19. Cinnamon

Pabounii MypHaJ 3lackBo Help Contents

®awn MMpaBka LUpndtT WHPo Paspabotka WHcTpymeHTsl Juwanorn SQL Obx Tut Mactep OxHa CnpaBeka

BrigeneHo namaTi: 1'208'528 Bant

Help Contents

DokymeHTauus cuctembl BlackBox Component Builder

Nerkwi cTapTt Kpatwmi ofaop Mytesogurens OG30p Ha npumepax

2B

Yueb : PaspaBoTka HOMO Npor] (] CrnaenexHwe

Yactk | 1 BaanmoaeRcTene C NONb30BATENEM 2 CocTaeHbIe AOKYMEHTbI 3 MpWembl NPOEKTHROBAHWA
YacTu Il 4 GopmMbl 5 TekcTwl

Yacte Il 6 KoHcTpywpoeanwe oTobpameHui

n A: Kpatkas uctopwa Mackana B: Ornuuna KomnoHeHdTHoro Mackang

KoMNOHEHTHLIA

PykoEoACTEa PykoeoAcTEa

nonb3oBaTenA paspafoTymKa Mackane OcransHoe

Cpena Cpepna CoofweHne o Aablke TNnueHauna
Mogcuctema Text Mogcuctema Text Y10 HoBOMO B A3LIKE? PaspaboTumnkn
Nogcuctema Form Mogcuctema Form HaBop nutep OcobeHHocTH nnaTdopmel
Mogcucrema Dev Moacuctema Dev O AOKYMEHTEUMK O nepesoae

Opymme romaHab Mogewcrema Sql 00 odropmneHy nporpanm

| [] 6ea yueta peructpa
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MpoTtoTnn SDI GUI (AHTOH AMUTpPMEB) %

<]

= Jdd[NeomioB

26.10.2019

Tyler (in grateful memory of the original Oberon system)

This is standard sysrem log
TylerCmds not found
TylerWindows not found
TylerFillers not found
VarScrollbar HCM
VarScrollbar HCM

Hnnmbrag ended

|Drop target received! poll.ind = 1
VarScrollbar HCM
VarScrollbar HCM
Varscrollbar HCM
VarScrollbar HCM
Varscrollbar HCM
Varscrollbar HCM

1n1

1

1

Drag ended

Drop target received! poll.ind = 1

WindowsVarscrollbar HCM

11

1

1

Drag ended

Drop target received! poll.ind = 1

# Hello Worldl @ Cmds & Windows (client interface) B (=)

@ Red stub & untitled0

D Q) 17:10 3%

L Interface

arface Hints

‘matted

Close

: Options |

DEFINITION Windows;
IMPORT Ports, Views, Files, Models, Documents, Controllers, Sequencers, Converters, Dialog;

COMST
allowDuplicates = 5;
eager = FALSE;
isAux = 1;
isTool = 0;
lazy = TRUE;
neverDirty = 6;
noHScroll = 2;
noResize = 4;
noVScroll = 3;
none = -1;

sbPixels = 5;

scrollLock = 8;

TYPE
BackendDirectory = POINTER TO ABSTRACT RECORD
(bd: BackendDirectory) MewBackend (): WindowBackend, NEW, ABSTRACT
END;

CloseHook = POINTER TO ABSTRACT RECORD
cancelled: BOOLEAN;
(h: CloseHook) Close (w: Window), NEW, ABSTRACT
END;

Directory = POINTER TO ABSTRACT RECORD B> €
END;

Layout = POINTER TO ABSTRACT RECORD (Views.View)

win-: Window;

doc, v, h: Box;

width-, height-: Pixels;

validV-, validH-: BOOLEAN;

{lo: Layout) Recalc, MEW, ABSTRACT,

{lo: Layout) Restore (f: Views.Frame; [, t, r, b: UCs)
END;

LayoutDir = POINTER TO ABSTRACT RECORD
[

O6epoH [eHb B Poccun, OT'Y, Opén
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https://chat.obertone.ru

26.10.2019

Rocket.Chat

®aiin lpaeka Bug OkHa Cnpaeka

#F)Iackbox - Q@ ® Q

NoHWMaK 7

lvan Denisov
Hy Torga Gyget "13 paza”
Adimetrius

TOYHAK XKex! 12

Ivan Denisov ’
BOT Hawen BepHbie YCNOBUA. Bhille Y MeHa HENPaBUNEHO.

CED

IF ~ ((v.value MOD 100 > 10) & (v.value MOD 100 < 20))

& (v.value MoD 16 IN {2,3,4}) THEN

f.DrawString(1e * f.dot, 46 * f.dot, Ports.blue, str + " pasa", font)
ELSE

f.DrawString(1e * f.dot, 46 * f.dot, Ports.blue, str + " pas", font)
END

ﬁ Adimetrius 2
A Tak BoT noWget? (value MOD 100 DIV 10) = 1
E Ivan Denisov
[a, Tak ToXe HopManbHo.
IF ~ ((v.value MOD 100 DIV 10) = 1) & (v.value MOD 18 IN {2,3,4}) THEN
str := str + " pasa"
ELSE
str := str + " pa3"
END;
f.DrawString(10 * f.dot, 46 * f.dot, Ports.blue, str, font)
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