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3HAaKOMCTBO

* Poannca v yunnca B KpacHoAapcke

* BbinycKHUK dusdara KIry - COV (2010 roa)

* HayuHbin coTpyaHuk COY go 2022 roaa

* OpranunsaTop KoHdepeHuui no 06epony c 2014 roaa

* YYacTHUK 1 BbIBLUMN NpeaceaaTesib MexayHapoaHoro
coobuiectBa pa3sutma BlackBox Component Builder

* Vuypeauntenb 1 pa3paboTumK nporpamm
TOO «UndppoBble KOMMOHEHTHbIE TeXHOA0MrNn»

14.10.2026 Bopuyanku o nporpammupoBaHnm



* ObepoH KaK A0CTOAHMEe YesioBeyecTBa
* [lyTb B nHXeHepun c ObepoHoM

— KomMmnoHeHTHbIN KapKac baakboKc
— Pa3paboTka BcTpoeHHbix cuctem Ha ObepoHe

* Jom ObepoHa
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«A npecnegoBasn NOKU3HEHHYIO
Lesib — co34aTb A3bIK, KOTOPbIN
Bbl1/1 6bl HACTO/IbKO MOLLHbIM,
HACKO/IbKO BO3MOXHO, M B TO
YKe BpemMsa HaCTOo/IbKO MPOCTbIM,
HACKO/IbKO BO3MOMHO.

Programming languages were always much

Oberon _ nOCHEﬂ'Hee 3BeHO B .—-morecomplicatedthntheyneededto be.
3TOW Lenoyke»

Huknayc Bupm

[ekabpb 2021 roga
40-netne D-INFK ETH Zurich, rae H. Bupt 6bi11 npodeccopom ¢ 1968 ao 1999

https://inf.ethz.ch/news-and-events/spotlights/infk-news-channel/2021/12/niklaus-wirth-video-interview-part3.html
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Algol-60 (BlackBox; JSPCP.NET)

Oberon-07
(Astrobe)

(1963) Euler :
(1966) Algol-W 2 —eiphi-
(1 9 68) PL3 60 :,é; 1000 :_ doeis I:)emhl.1Cu:1mp0nr-_\nt Pascal

Oberon ppargn-2
500 (XDs)

(1970) Pascal
(1976) Modula ¥y N o
(1979) Modula-2 1360 1970 1980 1990 2000
(1988) Oberon (C I-OprOM ryTKHEXTOM) Tkachov . V. Less is more. Why Oberon beats
(1992) Oberon-2 (¢ X.1. MéccenGéxom e
(1997-2001) Component Pascal (acnupaHTbl) CouBAE . R O oA
(1994/2015) Lola (ana FPGA) 2007, 638 c.

(1999) Oberon-SA (ana Strong ARM)

(2007/2013/2016) Revised Oberon (Oberon-07)
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dunocodpuma ObepoHa B yutaTax H. BupTa

“Not complexity but simplicity must be the goal.”
“Concentrate on properties that are genuinely essential.”
From Modula to Oberon, 1988

“Reducing complexity and size must be the goal in every step.”

“A system that is not understood in its entirety [...] by a single
individual, should probably not be built.”

A Plea for Lean Software, IEEE Computer, 1995
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Ob6epoH — «cepebpaHaa nynax»
degop Bacunbesny TKaués

https://www.youtube.com/watch?v=fGjcKWLG7ac
https://www.youtube.com/watch?v=HvAipsXmJpk

* 06epoH Kak marm4yeckoe opy»xue ana
C/IOXKHbIX MPOrpPamMMHbIX MPOEKTOoB, rae
Hesib3A CNapa3nuTMPOBaTb HA M3ObLITOUHOM
C/IOXKHOCTU

* 06epoH 4na Tex, KTo He MOXKeT NepesoxxuTb
CTOMMOCTb CONPOBOXKAEHUA N3ObITOYHOW
C/IOXKHOCTW Ha K/AMEHTOB

* ObepoH — 3TO KaK apabckaa cuctema

NMcHncieHmAd
nopAanokK NnoBbICUTb NPON3BOAUTENIbBHOCTb
° «O6ep0H — 3JT0 CI)aHTOp becKoOHeYHOoCTb» HaJleXXHOCTb NPOCTOTY pa3paboTKu
* Bce a3bIkM NpuAayT K rn1ob6asbHOMY MUHUMYMY 2014 rog, ®énop Bacunbesny
— K 06epoHy, 3TO 3aKOHOMEpPHOCTb Ha YPOBHE SAUTBIBACT LNTATY 113 KHITY
®pepepuka bpykca Ha nepsom [He
3aKOHOB PU3NKMK O6epoHa B Poccum, NS PAH
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Observations
» Syntax details are different but structure is the same.
=> C tokens, Oberon structure.
e Same concepts (packages, imports, types, functions/methods, etc).

y % => Go concepts further distilled (e.g.; just one loop construct)

.’{.“‘:
)

m\,.' L .,73()(

Go's heritage is at least as much Oberon as itis C!
(packages, imports, strict memory safety, garbage collection, dynamic type checks, etc.)

https://youtu.be/ZbtB1Agc41A?si=PSRSxc2WeA4z3T2c
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NcTtopuna bnakboKca

Diss. ETH Nr. 9884

— ;
Insight ETHOS:
On Object-Orientation in Operating Systems

A dissertation submitted to the
SWISS FEDERAL INSTITUTE OF TECHNOLOGY (ETH) ZURICH

for the degree of
Doctor of Technical Sciences

presented by
CLEMENS ALDEN SZYPERSKI
Dipl-Ing., Aachen Institute of Technology (RWTH), Germany
bom on October 19, 1962
citizen of Germany and the United States of America

accepted on the recommendation of
Prof. Dr. N. Wirth, examiner
Prof. Dr. H. Méssenbock, co-examiner

1992

> Oberon

microsystems
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Diss. ETH No 10655

Metaprogramming in Oberon

A dissertation submitted to the
SWISS FEDERAL INSTITUTE OF TECHNOLOGY ZURICH

for the degree of
Doctor of Technical Sciences

presented by
Josef Templ, Dipl-Ing
Johannes-Kepler-Universitit, Linz
born July 24, 1961
citizen of Austria

accepted on the recommendation of
Prof. Dr. H. Mdssenbéck, examiner
Prof. Dr. N. Wirth, co-examiner

1994




NcTopua BnakboKca ~>>Oberon

microsystems

The BlackBox Component Builder
has been designed as a component
development tool from the
beginning.

Pfister Cuno. Component Software. Report, 1997

Dr. Cuno Pfister studied computer science at the Swiss Federal Institute of Technology
in Zurich (ETH Zurich). His PhD thesis supervisor was Prof. Niklaus Wirth, the
designer of the Pascal, Modula-2 and Oberon programming languages. Dr. Cuno
Pfister is the Managing Director of Oberon microsystems, Inc., which has worked on

everything from mobile solutions to a large hydropower-plant monitoring system with
10,000 sensors.

https://www.oreilly.com/pub/au/4679

https://www.gsiot.info/about-me/
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KOMNOHeHTHbIV Nnoaxoa

separate compilation, ...

A

Component-Oriented Programming (2000+7?)
Szyperski, ... 7
.7

A A A

I | |
Modular Programming (ca. 1980) Object-Oriented Programming (ca. 1990)

Parnas, Wirth, ... Dahl, Kay, Meyer, Nygaard, ...

Modules, parametric polymorphism, Classes, inclusion polymorphism,

inheritance, ...

A

Structured Programming (ca. 1970)
Boehm & Jacopini, Dijkstra, Hoare, Wirth, ...

axiomatic semantics, correctness proofs, ...

Restricted control flow, type checking, stepwise refinement,

Frohlich P. H. Component-Oriented Programming Languages: Why, What, and How. 2003.

14.10.2026 Bopuyanku o nporpammupoBaHnm
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Mow nyTb B nH»XeHepumn c 06epoHoOM

* Moa nepBada npMKnagHaa nporpamma Ha
Ob6epoHe gna nabopaTopHOM paboThl

Spectr Quick-Start Al-2 —Fo— B8 {est

HOCTPOHTenb CMNeKTpoB 423.88
epepcus oT 10 AHeapA 2014 423.97
' CnexTponocTponTens i ] ggcgﬁ
1 YcraHoBKka [lo6ass
3anycTuTe KOMIMUIALMIO HaXaEE | :172 WupuHa: W
@DevCompiler.CompileThis Sper  [test LWipudT: ,87 42434

NOANACK NIMHKUIA
2 UcnonbzoBaHne . o [ nonytona

uBeT 42453
MNaHens ynpasnexns 424 61
OUNCTUTL E HapucoBaTts ’
CreKTpbl XpaHATCA B TEKCTOB
HaHOMETpax, BTOPOi — LUMPUHA TIMHAN, 8 1 424.74
424 .82
@© Ivan Denisov, MOLPIT SibFU, 2014
E-mail: d.ivan krsk@amail.com
425.01
425.08
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AHann3 pepmeHTaTUBHOUN KMHETUKN
MHOMOCAOMHbIMW NepuenTpoHamMM
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https://ann.molpit.org

Output neurons [toxicity vector]

Denisov I. A. Luciferase-based bioassay for rapid pollutants detection and classification by means of
multilayer artificial neural networks // Sensors and Actuators B: Chemical. 2017. T. 242. C. 653-657.
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AHanns nsobparkeHun
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MogennpoBaHue

{Bio}Quick-Start

MH oroypoeHeBasa mogenb
OOKYMEHTaUWA WCXOOHWEW

[Nepsbili apaymeHm - CKOMbKO Yacmuuy,
emopol - MaKkcuMarnbHoe Yucro cessel
yemeepmeil - paduyc pasmeleHus.
0"Bi00beeveIs.Test(4, Ly

@ BioObxCarbon Start"

@' BioObxWater. Start"

@ BioObxWater.Save(/home/dia/desk

OnepatopHoe npegcrtaBneHue?

"B MeToge CUMNoBLIX Nonei Het A[ononHy
"Mo4yemy Hago MoaenupoBaTh CBA3b, Ka;
"Korna Gonblue ogHoi KoHUrypauum B

Emergence Model

Bopuyanku o nporpammmpoBaHmnm
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2.07 s,

47.57 s,

sim step by 4447 ms

sim step by 4473 ms

Bopuyanku o nporpammmpoBaHmnm

CE T

72.89 5,

sim step by 4389 ms

sim step by 4393 ms

19



CoTpyaHuyecTtBo c MobaTeK

@ File Edit Tools Simulstion Window Help
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model-based technology
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Moe 3HaKOMCTBO C MMUPOM MporpamMmm
a19 MUKPOKOHTPO/1/1epoB

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

https://video.ethz.ch/conferences/2011/oberon.html

14.10.2026 Bopuyanku o nporpammmpoBaHmnm 21
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[Mporpammbl LPC2103 B Astrobe

https://www.astrobe.com
POTPAMMMPYEMBIE CUCTEMS & Astrobe for LPC2000 Professional Editon AN ——

File Edit Search View Project Run  Tools  Help

U@dEwBa9saBX OWPEX F @Rod @

Procedures | Imports Pressure mod*
Init 1 MODULE FPressure;
M. M. PeabiuH Run 2. IMPORT SYSTEM, LPC, ADC, Main, Out, Timer;
3
4 PROCEDURE Init;
MUKPOKOHTPONIEPbI ARM7 | vanae
= & BEGIN
CEM EHCT BA chzouo 7 {* Configure pins connected to potentiometer as ADC inputs *)
8 SYSTEM.GET (LPC.PINSELO, s):
P}'NDBURETBG none3oBaTenyn g s =5 + {21,20}; (* PO. =11 #)
10 = s + {23,22}; (* PO. =11 #)
11 s := s + {25,24}; (* PO. =11 #)
1z SYSTEM.PUT (LPC. PINSELO,
13 SYSTEM.GET (LPC. PINSEL1,
14 E] + {13,12}; (* PO. 13:12 = 11 #)
15 E] + {15,14}; (* PO. 15:14 = 11 #)
16 E] + {17,16}; (* PO. 1 6 = 11 #)
17 = + {19,18}; (* PO. 19:18 = 11 *#)
18 - + {21,20}; (* PO. 21:20 = 11 #)
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[il, 5) END:
23 Cut.Ln;
30 Timer.MSecDelay (1000)
31 END
EBV Elektroni 321 ERD Run;
Rl T - AHO |:n.-r.|1.':.|7|;:uMF|AHﬂ.!'fHﬁH0TDD i 23 BE:;[mft: Run
wATIRS i 3 Z5:END Fressure.

Line 25 Col 8 C:A\Usershvan'Astrobe-v4 4. 1'Projects'\Daniil . Pressure mod

14.10.2026 Bopuanku o nporpammmpoBaHmnm 22
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Komnunatop 07

co3gaBascAa

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)) 1985, Ceres

1973, Lilith

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

aNa Kputepues
Hage»kHocTu BJ1A

Oberon-2
(N.Wirth, H.M&ssenbdck)

1987/1991, Oberon V1/V2 (Oberon-07 (N.Wirth))

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)

\

2013, FPGA OberonStation

14.10.2026 Bopuyanku o nporpammupoBaHnm

AnekcaHgp Wunpaes

[ernb 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

23
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https://vk.com/mcuoberon
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VISUAL Onpoekte Peructpauma Boitm  English

BupTyanbHbii MUKPOKOHTpOANEP

Ynpaenaa 3HauyeHWaMK 6utoe B peructpe GPIOABSRR BMpTyansHOro MUKpOKOHTpONNEepa Yepes npoueaypy SYSTEM.PUT, Bo3MOXHO
BK/KOUATE M BBIKNIOUETE HAaNpAMEHWA Ha HOXKax, uTo oTo6pamaeTcA KpacHbIM LBETOM Ha aHUMaUWuu.

Moaens onybnukKoeaHa (cc) MeaH [eHucoe

McxonHelid koa Init AzbIK nporpaMMmupoBaHua O6epod TpaHcnatop Oberon]S Pe3ynbTar | OuncTuTs

MODULE Init;
IMPORT SYSTEM, MCU, Robot, Time;
VAR s: INTEGER;

PROCEDURE Repeat;
BEGIN

IF s = © THEN
SYSTEM.PUT (MCU.GPIOABSRR, {0, 15+16
INC(s);

ELSIF s = @ THEN
SYSTEM.PUT(MCU.GPIOABSRR, {s, (s-1)+16});
IF s = 15 THEN s := @ ELSE INC(s) END

END;

Time.Dolater(Repeat, 500

END Repeat;

STM32F103C8T6

r

BEGIN
5 = 0;
Robot.Start;
Repeat

END Init.

KoMnunuposaTe 3anyctute McnonHeno 3a 0.054 c.

[ npoBepKa WHAEKCOB B MaccBax

14.10.2026 Bopuyanku o nporpammupoBaHnm
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[NAR «MunkpopntongHbIv
KOHTpPOMAMep AgaBAeHUmn»
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S Watsr 12200 JkPa [ Send | €7 i )
OnOF | Gurrant prassure: 1995 |kpa | 2670 pressure| |1 .”MMWM 180 =
: R £ | Fause Rela
Average pressure: 18,69 | + |0.264 kPa 3 a0 we = am = AREEHEERE
elay e
Channal 2 Pressura rStrErlcvde
5 timas
i : Sand S 1 =
Qil 27.00 |kPa n N L . [Y — YT
Orioff Current prassure: [32.95 |kPa | Zer0 pressure i - ! “IWII 'l* o 50 %
= [ ycle Pause
Average pressure; 2287 |+ |0.30B  kPa E £ ] 3 | Switch of 10s
: acuum
0 %
b teokar
] S = (€] Relay toclbar End of cycle
01| spesc: — S e
|DI'1 off &pccd.% Send T Relay 1:| OnjOff Swiich off contraller
Current pressure: (000 |kPa manitonng B OO D it 2 (3141
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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

35;\\ operation sequences.
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https://github.com/microfluidic-pressure-controller

Filatov N.A., Denisov LA, 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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PEKOp,EI,I/IHO https://recordino.ldnova.com
cpega pa3paboTKM A4NnAa MMKPOKOHTPO//1epoB

LDNova Recordino - =

Pabouuit xxypHan HTU21F4Demo

compiling DetHTU21F4Demo 775 756
compiling DetHTU21F4Demo 775 756

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;
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[lporpammHoO-annapaTHbIN KOMMeKC
JIIOMUHOP 4Nna nsmepeHmna ceeTa
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[dom ObepoHa

,ﬂ,3€H MHXKEeHepHOro MmbilwseHnA

* TexHM4YecKoe y4yeHue Co cBoeun

dmnnocodpmen n nepegadven Tpagmunm o e
[13eH — co3epuaHne/nposicHeHne, LUesb KOTOPOoro — obpectu
CMOKOMCTBME N AICHOCTb yMa B Xaoce COBPEMEHHOW XNU3HN. Kanjuro Shibata XX "Enso ( F3F)"
[3eH OGepoH
MposicHeHe co3HaHuA MposCHEHNE apXUTEKTYPbI
OCBOﬁO)K,EI,eHI/IeUOT N30bITOYHbIX MbIC/EN U Oc3060>|<,qu@e OT U30bITOYHBLIX KOHCTPYKUMI U
npuBsA3aHHOCTEN 3aBUCMMOCTEW
HenocpeacTBeHHOe BUAEHME BeLlei HenocpeacTBeHHOE NOHMMaHne paboTbl CUCTEMBI
BHMMaHWe K cyLecTBEHHOMY BbigeneHne HeobxoanmbIx abCcTpakumi
BHYTpeHHASA gucumnanHa NHxeHepHas gucumnivHa
CnokolicTBre cpean xaoca YnpaBnsaemocTb CUCTEMbI Cpefmn CNIOXHOCTHU

O6epOH MOXET ObITb HE MPOCTO MHCTPYMEHTOM CO3/1aHUSt SICHbIX NPOrpPaMm, HO 1 cpeaol
BOCMUTAHMWS SICHOTO UHXEHEPHOTO MbILLIEHUS.

14.10.2026 Bopuyanku o nporpammmpoBaHmnm 29


https://ja.wikipedia.org/wiki/%E5%86%86%E7%9B%B8

	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29

