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HaaEeXXHOCTb

* Komnunatop Embedded Pascal
(Rainier Lamers)

* Komnunartop Astrobe (Chris Burrows)
Oberon-07

* Project Oberon 2013


http://users.iafrica.com/r/ra/rainier/index.htm
mailto:Rainier@IAfrica.com
http://www.astrobe.com/
mailto:chris@cfbsoftware.com
http://people.inf.ethz.ch/wirth/ProjectOberon/index.html

KomnunaTtop Project Oberon — O7

* N3yueHne komnunatopa Oberon - RISC

Project Oberon Ha BlackBox
(https://github.com/aixp/ProjectOberon-BlackBox)

* /I3yyeHne ARMv6-M, ARMv7-M
ARMv7-M Architecture Reference Manual
* I3ameHeHne Moayns KogoreHeparopa, HannucaHme aekogepa
* HanncaHme KOMMNoHOBLLMKa
ana Flash-namaTtu
* HanncaHue Kapkaca
6e3 OC
* VicnpasneHne owmnbokK


https://github.com/aixp/ProjectOberon-BlackBox
https://web.eecs.umich.edu/~prabal/teaching/eecs373-f10/readings/ARMv7-M_ARM.pdf
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3arpys3uuk moaynen Project Oberon

root — » . -
data data data data descriptor
code code code code
data
meta meta meta meta -
program
TYPE Module = POINTER TO ModDesc; code
ModuleName = ARRAY 32 OF CHAR; A
ModDesc = RECORD imports
name: ModuleName;
next: Module;
key, num, size, refcnt: INTEGER; commands
meta data
data, code, imp, cmd, ent, ptr: INTEGER entries
(* addresses *)
END; pointer
refs

ModTable[mod.mno] = mod.data



KomMmnoHoBLWKK O7: 3arpy3ka

ARMv6-M, ARMV7-M:

TYPE Module = POINTER TO ModDesc;
ModuleName = ARRAY 32 OF CHAR;
ModDesc = RECORD
name: ModuleName;
next: Module;
key, num: INTEGER,;
data: INTEGER; (* address, relative to mem, bytes *)
strs: INTEGER; (* address, relative to data, bytes *)
code: INTEGER; (* address, relative to flash start, halfwords *)
entries: POINTER TO ARRAY OF INTEGER;
imports: ARRAY 16 OF Module;
body: INTEGER,;
typeds: POINTER TO ARRAY OF INTEGER;
strings: POINTER TO ARRAY OF INTEGER,;
fixorgT: INTEGER,;
nPtrs: INTEGER; (* number of pointer references *)
ptr: INTEGER (* address, relative to flash start, halfwords *)
END;



KomMnoHoBLKK O7: KOMNOHOBKA

flash RAM

(ARM Cortex-M)

initial SP

reset vector modules table

|
initial exception vectors nPtrs
modules code, modules ptrs table
pointer references modules global
R[MT] := MTOrg varlab_les, type
descriptors, strings
init modules ptrs table
stack i

init modules table, ¥
type descriptions,
strings heap

modules body calls

exception vectors

stop




AnnapaTtHoe obecneyeHue
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ARMv7-M

compiler

linker

tool )
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KomMmnsekc bJ1A

BAPC BJ1A

3BM ANy

LesieBasn Harpyska

KOMMbOTEP | |_ _pagmo _ |
onepaTopa KM pagnomoaem paganoMoaem CAY 3BM MNpng

AlMY — a3nmMyTa/ibHO-NOBOPOTHOE YCTPOICTBO

BAPC — 6a3oBad aBToMatn3MpoBaHHas paboyas ctaHuums
B/1A — 6ecnunOoTHbIN NlIeTateNnbHbIN annapar

KNI — KoHUeHTpaTop MHJ)OpMaLMOHHbIX NOTOKOB

[ — nopLiHeBOW ABuratenb

CAY — cuctema aBToOMaTnyecKoro ynpassieHus

OBM — 3/1eKTPOHHO-BbIYNCINTENIbHAA MallHa



[ 1porpammbl kKomnsiekca bJ/1A

YctpoinictBo PacnonoxeHune Mopyneinr Flash, Kub MukpokoHTponnep

CAY BJ1A 73 133 STM32F407
3BM MNA BJ1A 24 27 STM32F101
KWTT BAPC 41 57 STM32F405
3BM AlY BAPC 12 13 STM32F030

AlMY — a3nmMyTasibHO-NOBOPOTHOE YCTPOICTBO

BAPC — 6a3oBad aBToMarn3mMpoBaHHas paboyas ctaHums
BE/1A — 6ecnunoTHbIN NIeTatenbHbIN annapar

KNI — KOHUeHTpaTop MHJOpMaLMOHHbIX NOTOKOB

[ — nopLiHeBOW ABuUratenb

CAY — cuctema aBToOMaTn4eckoro ynpaBneHus

OBM — 3/1eKTPOHHO-BbIYNCINTENIbHAA MallHa






[lepCcnekTuBh

* [Nogaepxxka Apyrux apxmTekTyp
ARMVAT (NXP LPC2000)
RISC-V (SiFive FE310)
* [logaep>xka MUKPOKOHTpoONepoB «MunaHap»
ARM Cortex-M
ARMv6-M
 [porpammHbI FPU
* HanucaHne nokymeHTauumn


https://www.nxp.com/products/microcontrollers-and-processors/arm-based-processors-and-mcus/lpc-cortex-m-mcus/lpc2000-arm7-mcus:MC_71580
https://riscv.org/specifications/
https://www.sifive.com/products/freedom-e310/
http://milandr.ru/
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