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Cxema BkntoyeHua aaep B pexume DUALCORE
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CpaBHeHMe Npon3BOANTENBHOCTY

COE s Event Counters | ] bootZc | | ] coremainc | ] coreportmec | ¥ :< C o r e M a rk / M ru

STACKOQ 20008000

STACK1 20010000

CPU clock 5000000 Hz 4 5
Coremark system initialized! I
2K performance run parameters for coremark.
CoreMark Size HE 11 4 0
otal ticks : 103805750 !
otal time (secs): 12.575718
Iterations/Sec  : 30.826809 3,5
Iteratidus : 400

Compiler version : ARMCC 5060750
Compiler flags T 3,0
Parallel hard : 2

Memory location @ STACK

seedcrc : OxeSfs 2,5
[O]crclist 1 OxeT714
[l]lcrclist : OxeT714 2 0
[0]lcrcmatrix 1 Ox1£47 4
[l]lcrcmatrix : Ox1£d4d7
[0]czcstate 1 Ox8e3a 1 5
[l]lcrcstate 1 Ox8e3a 4
[0]crcfinal : Ox3gz2f

[llcrefinal : Ox3gzf 1 0
Correct operation validated. See readme.txt for run and reporting rules. 4
Data Cache Hits = 606

Data Cache Misses = 7 0 5
Instruction Cache Hits = 58436462 !
Instruction Cache Misses = 1856831
CoreMark 1.0 : 30.826809% / ARMCC 5060750 _ / STACK / 2:hard 0’0

B LOCKSTEP mDUALCORE
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OTtnagoyHasa nnaTta

1. BoibpaTb pexuM 3arpysku
Flash + JTAG-B

2. HaxaTb Reset

CMSIS-DAP coBMeCTUMbIN
apgantep JTAG/SWD

NN C raJibBaHUYECKON pa3BA3KOMN
\\\\\\\\\\\\\\\\\\ P

MWKPOKOHTpONEpP ynpaBaeHus
3NeKTpoaBUraTensiMu,
Asa aapa Cortex-M4F
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Otnagka B Keil uVision

ApanTtepbl nogaepxuBaloLue ABYXbAAEPHYIO OTNAaaKy

1. CMSIS-DAP-coBMecTUMble

2. Keil ULINK2, ULINKpro




CObopka npoekTa

Ch\pr\MLDR124\NcxogHeie_sanHeiet Janneie MO Keil_pri\CereMarki\core_mark.uvprojx - uVision — O *x

File Edit Vi roject  Flash Debug Peripherals Window Help
NEGA a3 IE‘ 7 © ‘ - = ff:i| #  memset
& @+ 0| ¥ rasbuacore N dh = ¢ 2 @&

Project 28 ﬁ core_cméd.h rﬂ boot2.c rﬂ cule,main.lyylj «core_portme.c 1

=% Project: core mark = 247 PC[20] = 1; BR[S] = 1; ~
47 FLASH DUALCORE 248 subtask->port.finished = 0;

é 5 core z49 iterate (subrtask);

. Jist ioi 250 subtask->port.finished = 1;
corefistjom.c 351 BC[20] = 0; PA[S] = 0
core_main.c b 252 slave_busy = 0; 1 B 6
core_matrix.c 253 _ DMB(); [ bl O p KO H M ry pa Ll M M
core_state.c 254 i

255

til.
_ core_util.c 256 e& u8 core start parallel (core results *res)
S a4 - - - B

2587 1{
J CE | I .

[E=] Project] @Euukﬁ 1} Func... l].’TEmp...‘ £ > 2 6

B . C6bopka
Build Qutput B x |

Bebuild target 'FLASH DUALCORE' -~

compiling cvt.c...

compiling core_util.c...
compiling core_list_ join.c... A
compiling core matrix.c... 3 . H a CTpO M Ka
compiling core_State.c...

compiling core_main.c...

compiling coOIe_poIXtme.c...

compiling bootZ.c...

compiling ee printf.c...

linking...

Program Size: Code=14284 RO-data=720 EW-data=z244 ZI-data=9%&
FromELF: creating hex file...

" \FLASH DUALCCRE‘\core mark.axf" - 0 Error(s), 0 Warning(s).
Build Time Elapsed: 00:00:02

=] Build output | [gd Find In Files

ULINK Pro C
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Bbibop apganTepa

7| Options for Target 'FLASH DUALCORE'

Devicel Target I Outputl Listing I User I C;‘EHI Asm I Linker Debug | |tilities I

" Use Simulator  with restrictions

[ Limit Speed to Real-Time

Settings |

(% Use: |CMSIS-DAP Debugger Settings

¥ Load Application at Startup ¥ Run to main)

Initialization File:

| Bl

[ Load Application
Initialization File:
I.\[b-:D'IDDDDDD.ini

¥ Fiun ta main]

Restore Debug Session Settings Restore Debug Session Settings

¥ Breakpoints ¥ Toolbox ¥ Breakpoints ¥ Toolbox

¥ Watch Windows & Performance Analyzer ¥ Watch Windows

¥ Memary Display W System Viewer ¥ Memary Display W System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
IS&HMCMS.DLL | -MPLU ISP«HMCMS.DLL I-I‘u'IPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDCM.DLL |1;cru14 ITCM.DLL |1;r:ru14

[~ Wam f outdated Executable is loaded

¥ Wam f outdated Executable is loaded

Manage Companert Viewer Description Files . |

X

ok |

Cancel |  Defauts | Help
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4. Bbibop agantepa

5. ®ann HacTpoek



Bbibop aapa

CMSIS-DAP Cortex-M Target Driver Setup *

Debug |Trace | Flash Download |

~CMSIS-DAP - JTAG/SW Adapter — - SW Device
[cmsis-DAP -] IDCODE | Device Name | o

SWDIO 3 ¥ |
Serial No: [CD 0T (% x2BAD1477  ARM CoreSight SW-DP Up
o
Firmware Version: |1 0 ﬂl

v swl F'ort:ISW _I & Automatic Detection 10 CODE: I

" Manual Configuration Device Mame:
Max Cl-::dc:lmMHz 'I

6. Bblbop TOUukM gocTyna:

Add | | Delete | | Update | Ap 000 0
x00 — Core0
— Debug
Connect & Reset Options Cache Options Download Options oxo 1 - CO re 1
Connect: [Nomal ~_v| Reset:[Atodetect ~ w| | | [~ Cache Code I™ Veify Code Download
[~ Reset after Connect [~ Cache Memory [~ Download to Flash
[~ Log Debug Accesses [~ Stop after Reset

| ok || cance | Help

I7aL
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BknoyeHne TpaccupoBKu

CMSIS-DAP Cortex-M Target Driver Setup

Debug Trace | Flash Download I

Core Clock: 8.000000 MHz

s

¥ Trace Enable

— Trace Port
Serial Wire Output - UART/NRZ ~ |

SWO Clock Prescaler: I 8
¥ Autodetect
SWO Clock: 1.000000 MHz

[~ Enable Prescaler: m
—PC Sampling
F‘rescaler:|‘||]24‘1ﬁ v|

[” Periodic Period: | <Disabled>

[~ on Data R/W Sample

— Timestamps — Trace Events

[ CPI: Cycles per Instruction
[~ EXC: Exception overhead
™ SLEEP: Sleep Cycles

™ LSU: Load Store Unit Cycles
[ FOLD: Folded Instructions
W EXCTRC: Exception Tracing

—ITM Stimulus Ports

3

Port 24 23 Port 16 15 Port

a7 Port 0

Enable: [2x00000001 I I O O ™

Privilege: I{h:BDDDDDDB Port 31.24 v Port 23.16 [ Port 15.8 [ Pot 7.0 [

ok | cancel |

Help
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HacTtpouka 3arpy3km Bo Flash

CMS5I5-DAP Cortex-M Target Driver Setup

Debugl Trace FHash Download I

2

— Download Function RAM far Algorithm
LOAD ¢ Erase Full Chip [ Program
Fi " FErase Sectors [V Verfy Start:lfb:Z'DDDDDDD Size: |Ox0000FO0D
" Donot Erase [ Reset and Run
— Programming Algarithm 8
—' | Device Size | Device Type | Address Range |

MLDR124_LOCK ~_ On-chip Hlash

01000000H - 010FFFFFH

Start: |(x 01000000

Size: | (00100000

Remove |

Add |
0K |  Cancel |

Help

Il

4L Mnnanap

8. Bblbop 3arpy3umnka Flash

9. BbI6Op MOJIHOrO CTUPAHUSA

10. 3agaHune goctynHoro ob6béMa

NMNaMAaTU ON4d 3arpy3ydumka

A oy nna KomMnAHUR



OTtnaaka

CAprAMLDR124\Wcxoaneie_aannsie\ Dannsie_TK\Keil_prj\CoreMark\core_mark.uvprojx - pVisien - O X %] CApr\MLDR12#\Mcxoaneie_ganneie\Jannsie TK\Keil_prj\CoreMark\core_mark.uvprojx - pVision - o s
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
TTIEET B = I U] B coemsen o B [ @2 @ © I IET BRI I ] o Uae@ e o
FEBe mEreu | |oRBEaR-0-%-% - 2- 8- HEBe Mrrur | ORBES -8 3-0- 2 - 8- %
Registers o B Disassembly = | egisters o El Disassembly LR x|
230: ee printf("Coremark system initialized!\n"}): ~ Register |Value - 0x01002DB0 D1FC BNE 0x01002DAC ~
231: } TG | 245: __DMB():
232: /* Function : portable_fini 246: twhile (slave_busy == 0);
233: Target specific final code 2>0x01002D82 F3BFSF5F DMB.W
234: */ 0x01002DB6 6820 LDR x0, [r4, $0x00]
235: wnid narrahle finiicare narrtable #ni e :; :DDDDDDDD 0x01002DB8 2800 CMP rd, #0x00
< > 00000000 b
‘R4 20000084 < Nx01002NRA NDOF4 RFO NxN1002DAA N
[ beotze | |1 coreutibc | ] core_list jo = x RS 00000000
loop_delay(10000) ; ~ RE 00000000 ] boot2.c ru core_util.c ]/u core_list jo
223 es_printf("\n"); ‘R7 000000000 238 |} ~
224 ee_printf ("CODE  $08K\n", &_ Vectoxrs): "R8 0x00000000 239
225 es_princf ("STACKO $08X\n", STACK_BASEQ); "Ra 000000000 240 void slafe_core trap (void)
226 []#ifdef DUALCORE R10 00000000 241 004
227 ee_printf("STACKL $08X\n", STACK BASEl): R11 (:00000000 | 242 [/ WFE():
228 #endif ‘R12 000000000 243 do{
229 ee printf("CPU clock %d Hz\n", CLOCKS PER SEC); “R13(5P) 0x20013FD8 244 loop_delay(10):
H} 230 ee_printf("Coremark system initialized!\n"): R14 (LR) (x010001FB D[} 245 __DMB(};
- ! 246 Ywhile (slave busy = 0);
oo 232 0/* Function : portable_fini = 247 BC[20] = 1; PA[S] = 1;
o - 233 Target specific final cods . [ Banked -l 248 subtask->port.finished = 0:
- Swdlem o2a L/ LEck Custom. EP Srevarefoheastl - v
[ Project | ES Registers < > [ project | = Registers < 2
Command 2 Ed CallStack - Locals + A ‘Command 2 [ Call Stack + Locals [ =]
WS 1, "fault Lz Name Location/Value Type WS 1, “fault_z3 ~ | Name Location/Value Type
WS 1, “hardFaultMum @ ble_ini 0x01002CES i s 1, “faulc lc
PC = 010001&8, SP = 2000BFF0 ADUALCORE ESrianEm WS 1, ‘hardFacichum @ slave_core trap 0x01002D82 void
PC = 0l0001AB, SP = 2000BFFO0,DUALCORE main Ox01001BF4 int () PC = 01000148, SP = 2000BFFOf DUALCORE % Reset_Handler 0x010001FA void
v
< < >
> < | > < | 2l
AS5SIGN BreakDisable BreakEnable BreakKill BreakList | 1Call Stack = Locals Debug (printf) Viewer Memory 1 | ASSIGN BreakDisable BreakEnable BreakKill BreakList | 3 Debug (printf) Viewer | EMemory 1 |
CMSIS-DAPI CMSIS-DAP |
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Otnagka B Keil uVision

ApanTtepbl nogaepxnBarLline ABYXbAAEPHYIO OTNAAOKY

1. CMSIS-DAP-coBMecTUMble

2. 1AR Systems |-jet




CObopka npoekTa

e MLDR124_test - IAR Embedded Workbench IDE - Arm 8.32.2 ] X

File Edit View Project CMSIS-DAP Tools Window Help

N E@ = XE0 DC Q> KECH > B®=E O » Cidh
m hd ! ! main.c x | startup_midri24.s  cmsis_iccarm.b | system_mldri24.c  dimsCryptoAes.c  test_aesc ¥
main) i

PORTA->CFUNC[2] = PORI_SFUNC_g; A
PORTA->SFUNC[2] = PORI_SFUNC_:

FLASH

Fileg
E @MLDR124 test- FLASH

LS - 2

= I

[ woid vEnableMdic(void) {
FORTA->CFUNC[2] = PORT_SFUNC_2:
PORTA->SFUNC[2] = PORI_SFUNC =

- delay_lool{}(SDS: 1 L] C6O p Ka

init_clocks():
explore_system();
//init cache();

g e i) 2. HacTtpoika

BI startup_mldrl24.5 " init_uarts():
= B driver init_rs4s85();
| MLDR124._test < > v
Build > o x
Messages

Building configuration: MLDE124_test - FLASH
Updating build tree...

Configuration is up-to-date.

< >

Build  Debuglog Findin Files

Ready Errors 0, Warnings 0 Ln 33, Col 9
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CObopka npoekTa

Options for node "MLDR124_test” >

Category: Factary Settings

General Options

Static Analysis I:e
Runtime Checking
CfC++ Compiler Setup  Download Images Extra Options  Multicore  Plugins

Assembler
Qutput Converter Driver \ f Runto

Custom Build CMSIS DAP - lmain—‘

Build Actions
Linker Setup macros
[ Use macro filefs)

3. Pasgen otnagku

Simulator

ovets cup - 4. Bblbop apantepa

GDB Server

Ljet/TTAGjet Device description file
J-LinkJ-Trace

TI Stellaris []Ovenide default

Nu-Link STOOLKIT_DIRS\CONFIG \debugger'MilandrMLDR 124 ddf
PE micro

ST-LINK
Third-Party Driver
TI MSP-FET
TLXDS

Ok I | Cancel

I7aL
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CObopka npoekTa

Options for node "MLDR124_test”

x

Categon:

General Options

Static Analysis

Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Build Actions
Linker

Simulator

CADI

CMSIS DAP

GDE Server

I4et/TTAGjet

J-Link/-Trace

TI Stellaris

Mu-Link

PE micra

STLIMK

Third-Party Driver

Setup Download Images

Verify download
[ Suppress download
IUse flash lnader(s)

Extra Options

s

Ovemide default board file

Factary Settings

Multicore  Plugins

|5TOOLKIT_DIHS\conﬁg\ﬂashIoader\MiIandr\MLDH1| -'

Perform mass erase before flashing

TIMSPFET
TI XDS

| | Canhicel

I7aL
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5. 3aknagka HacTpomKm

3arpysKku

6. Bbibop 3arpy3uunka



HacTponka MHorosagepHoOn oTnaaku

Options for node "MLDR124_test” >

7. 3aKnaaka HacTpomku
e MHOrosIepHoOM OTNaAKu

General Options
Static Analysis
Runtime Checking

C/C++ Compiler Setup Download Images Extra Options Multicors  Plugins 8. BknoyeHune pexnmMma
Assembl
Output Converter Symmetic mulcore BeayLLero

Custom Build MNumber of cores:

Build Actions 8

Linker Asymmetric multicore / o o
Enable multicore master mode p— 9 ' Bbl60p BeD'OMOM pa6oqu
obnactu

Simulator

o -
CMSIS DAP Slave workspace: |nprj\MLDH'I24_test\MLDF{124_sla\te_ewv.l| y
GDE Server
Tt/ TTAGIEt Slave project: [MLDR124_test

J-Link/J-Trace Slave configuration: |FL;°¢SH slave |
TI Stellaris

Nu-Link Attach slave to running targe Slave cores:
PE micro
ST-LINK o
Third-Party Driver 1 1 . Bb|60p Be,D,OMOM

TI MSP-FET

TIXDS KOHMpUrypauum

ak I | Canicel

10. Boibop Begomoro
npoekTa

Il
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OTtnaaka

° MLDR124_test - IAR Embedded Warkbench IDE - Arm 8.32.2 - [m] x
File Edit View Project Debug Disassembly CMSIS-DAP Tools Window Help
MA@ =& XBF DcC < B >0 A@=6cO._
N FLACRO BN - - o |
Waorkspace ¥ 3 X | mainc x startup_mldriz4s ¥ Disassembly * @ x
FLASH - main() 11 Gow |motootra | | Memer
= 8 o« A void vDisableMdic (void) { A " =
1es PORTA->CFUNC[2] = PORT_SFUNC_S; Disassembly
E ®@MLDR... ¥ PORTA->SFUNC[2] = PORT_SFUNC_2; 0x1000560: 0x2c00 M
M doc } 0x1000562: 0xd048 BE
== 0x1000564: 0xfl03 0x0001 AD
&1 M bsp wvoid vEnableMdio (void) [ 0x1000568: Oxfalf Ox£880 UX
[ PORTA->CFUNC[2] = PORT_SFUNC_2; 0x100056c: 0xE360 LD
c BORTA->SFUNC[2] = PORT_SFUNC_8: 0x100056e: 0xfSb0 0x0000 LD
d ¥ 0x1000572: 0x£010 0x0£01 TS
] - - 0x1000576: 0xd003 BE:
i int mainl) { 0x1000573: 0xf3c0 0x2040 UB
' 0x100057c: Ox4418 D
m .
5 init_clocks(); 0x100057e: 0xb283 ux
u cxplore_systen() 0x1000580: 0x6320 LD
u //init_cache () 0x1000582: 0xbl30 CB
Fo . init apio(): 0x1000584: 0xf8d0 0xb000 LD
init_gpie():
Bs 0x1000588: 0xfSc4d 0xb000 ST
& M dr. init_uarts(); 0x100058c: 0xE82¢c LD
= init_rs4ss(); 0x100058e: 0xE004 ST
4] 0x1000590: 0x6028 5T
[l SysTick_Config(CLE GetSouseClk(CLE_SOURS 0x1000592: 0x2900 M v
] v < >
| MLDR124_test < R > v || Disass.. CallSt.. Regist.. Regist... Regist.. Regist..
Cores. v o X
Core Status PC
[ ] Cortex-M4  Running
O Flwteedd Sigoesd
Debuglog Live Watch  Cores
Ready Ln 34, Col 17

I7aL
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@ MLDR124 0l

mbedded Workbench IDE - Arm

File Edit View Projed Debug Disassembly CMSIS-DAP Tools Window Help
(DD R = X R » < Q> =S¢ B >A0 A®
éﬁ'l-l"’i’l»@‘.‘l- >0~ M1~ "
‘Waorkspace v B X | cache ~ | Disassembly v x
FLASH slave + | |init_clocks() 10| Gote [sotooiars || Memo v|[E
~
~
Files B /¢ BEP 0x4000 1000 Disassambly o
E@MLDR... v // REG_£3 CLE //024000110C 0x1008268: OXLLLLffff DC32
& M doc void init clocks(void) {
—is [ void init_clocks(void) { init clocks:
L Blin uint32_t status 0x1008a6c: ———— N
o CLE CNIR-SKEY = Ox85SSARAL init clocks:
e & CLE_CNTR->PER0_CLK = OxFFFFFFEF; 0x1008a6d: ———— .
CLE_CNTR->PER1_CLK = OxFFFEEFEE; T T ITEe e & (iEEaaRil
status = enable_hse(); — —
@ L Sreovetanrt 0x1008a6f:
0x1008a70: Oxffff OXEEEf MRC2Z
vErrorHandler():
H 0x1008a74: -
0x1008a75: -
init pllg: CLK_CNTR->PER0_CLK = OxFFEFFFFE;
L, 0x1008a76:
0x1008a77:
0x1008a78:
[ uint32_t enable_hse(void) { 0x1008a79: -
uint32_t status; 0xl008aTa: ———— —
COMPO->ANABG_CTRL = 0x00000081; Oe100RATR: ———_ i &
L1 il s BKP->KEY = Ox8555ARAL; 2 &
MLDR124_test < > v | Disassem.. Registers4 Registers1 Registers 2 Registers 3
Cores v X
Care Status PC Cycles
B Lnmenids Runniig = =
1: Cortex-M4 Stopped 0x01002DAC 9474655411
Debug log  Live Watch  Call Stack  Cores
Ready Ln 23, Col 15




[lepekntoyeHne pexxmmoB

PekoMeHayeMada npoueaypa nepekntodeHns ns pexumnma LOCKSTEP B pexunm DUALCORE:

[Mpoueanypa BbINOHAEGTCA NPU BblKAOYEHHbIX DMA, KaWw M npepbiBaHUAX.

1. Pas3bnokuposBaTb 3anmcb B perncTpbl 6aTapemHoro foMeHa 3anmcas K4 B permcrp
BKP_KEY

2. YcraHosutb 6UT LOCKSTEP_EN pernctpa REG_60_SYS

3. O4nCTUTb KOHBeNep NHCTpykumen DSB

4. B 3aBUCMMOCTU OT BbinosHeHusa ycnoemga CPUID==0 nepepaTb yrnpassieHne Ha pa3Hble
y4aCTKW Koga, 3arpy3mnTb pa3Hble 3HAaYEeHNH B yYKa3aTenu creka.

PekoMeHayeMada npoueaypa nepekntodeHns ns pexumnma DUALCORE B pexum LOCKSTEP:

1. Pa3bnokupoBaTb 3anMcCb B perncTpbl 6aTtapenHoro AoMeHa 3anucas KoY B perncTp
BKP_KEY

2. Cbpocutb 6UT LOCKSTEP_EN peructpa REG_60_SYS

3. O4nUCTUTb KOHBenep UHCTpyKkumen DSB

4. BbinonHUTb cbpoc npoueccopa yctaHoBuB 6uT SYSRESETREQ peructpa AIRCR

I7aL




CUHXpOHU3aLuns

Mpumep peanusaumm MbloTeKca

locked EQU 1

C nomoLLblo KOMaH NoAAEPXKKM unlecked 500 0

cobbiTn WFE, SEV n komaHg | BeiTe hr ee frem C es miern void lock mwienfvoid © meien) s
9KCKIMIO3MBHOMO JOCTYyNa K NnaMaTu Lock muvex PROC

LDREX, STREX moryT 6bITb 1 :
NMOCTPOEHbI crieayoLme npMMUTUBLI

CUHXPOHU3aLUNN.

; Test if mutex is locked or unlocked

s If locked - wait for it to be released, from 2
; Not locked, attempt to lock it

; Check if Store-Exclusive failed

BEQ 3kl ; Failed - retry from 1
; Lock acguired
DMB ; Required before accessing protected resource
BX 1r

1_ CO6bITMﬂ 2 ; Take appropriate action while waiting for mutex to become unlocked
WFE : Indicate opportunity to enter low-power state

%kl ; Retry from 1

2. MbloTekcsl
3. Kputnyeckue cekuyum : untock muvex

; Declare for use from C as extern void unlock mutex(void * mutex);
EXPCRT mnlock muf

4- CeMa¢opb| unlock mutex FROC

LDR rl, =unlocked

DMB ; Required before releasing protected resource
STR rl, [x0] ; Unlock mutex

DSB ; Ensure update has completed before signalling
SEV :; Signal update

BX 1r

ENDP
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