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performance calculation
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User Reference to

ol performance calculation Parallelized
Modelin ' .
9 L g Ccode

eMBP | ‘

Use your compiler to build

e e - Block structure e_xtragtlon
- Performance estimation
Coder !
S - Block to core assignment
—l - Parallel code generation
/ - Visualization
C Source - etc.

=N Visualization
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Simulink Model

C Source

J7A8BhY

Block
structure

Performance

: estimation
extraction

add Performance2(P)

create BLXML

Visualizatio

n

SBLXMLZZH8 - 1B5C U CEE

\

‘ SHIM Data

Block to core
assignment

(Parallelize)

add core assign(A)

add code(CQ)
BLXML(B, C, P A)

Parallel Create Parallelized Code
code

generation

Paralle
C Sour

Visualiz
Data

ized
ce

zation
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X1 Software-Hardware Interface for MULTI-MANY core (IEEE)
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SimulinkdJ Ow O&E=ET L. JOwD., B RXFAEE. J Oy IRoiE:E
iRz U, REPFIADOXMLBLXML)AZT (C A,

@ <?xml version="1.0" encoding="UTF-8"7>
- <sm:blocks xsi:schemalLocation="http:/ fexample.com/SimulinkModel SimulinkModel.xsd" name="Fibonacci"
Qutt xmins:xsi="http:/ /www.w3.0rg/2001/XMLSchema-instance" xmlIns:sm="http://example.com/SimulinkModel">

- <block name="Fibonacci_Abs" rate="-1" blocktype="Abs">
- <input port="Fibonacci_Abs_1" line="Fibonacci_Subtract_1">
<connect port="Fibonacci_Subtract_1" block="Fibonacci_Subtract'/>
<[input>
- <output port="Fibonacci_Abs_1" line="Fibonacci_Abs_1" usename="true">
<connect port="Fibonacci_Gain_1" block="Fibonacci_Gain"/>

</output>
! . falacl
; | Fibonacei fn 1 | -1 - <block name="Fibonacci_Add" rate="-1" blocktype="Sum">
f Fibdgaccl Add 1 - <input port="Fibonacci_Add_1" line="Fibonacci_Fn_1">
it <connect port="Fibonacci_Fn_1" block="Fibonacci_Fn"/
</input>
eXt ra Ct - <input port="Fibonacci_Add_2" line="Fibonacci_Fn_1_1">
<connect port="Fibonacci_Fn_1_1" block="Fibonacci_Frj_1"/>
<[input>
- <output port="Fibonacci_Add_1" line="Fibonacci_Add_1" ufename="true">
_| @ ZCONeC poTee
ha <Joutput>
Eﬂmn&rx a_cl Fibonacei_Saluration_1 EI Flopecs O | approvimate_golden_rafio < /b|0£k> P
Fn_t Saturation - <block name="Fibonacci_Divide" rate="-1" blocktype="Product">
Init=0 - <input port="Fibonacci_Divide_1" ine="Fibonacci_Fn_1">
<connect port="Fibonacci_Fn_1" block="Fibonacci_Fn"/>
c <[input>
Fibonacei_Gokden_rabo. 1 : 'Errur - <input port="Fibonacci_Divide_2" line="Fibonacci_Saturation_1">
Golden raiio Subiract Abs Gain , <connect port="Fibonacci_Saturation_1" block="Fibonacci_Saturation"/>

Simulink Model eMBP Internal Data(XML)
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Simulink Model

‘ generate by E.C.

Generated Code
compile

17

SHIM

CommonlnstructionSet

Instruction Name Performance(cycle)
add 10

sub 10

div 40

mul 20

call 5

f reference

Block¥ [GLLVMaR 551

define i32 @block_function() #0 {
%x = allocai32, align4
%y = allocai32, align4
%z = allocai32, align4
store i32 3, i32* %x, align4
store i32 4, i32* %y, align 4
%1 = load i32* %z, align 4
%2 = load i32* %x, align 4
%3 = load i32* %y, align 4
%4 = add nsw i32 %2, %3
store i32 %4, i32* %z, align 4
retiz2 0

W PR
&7 0Ov JDEaEETRER (BLXMLA)
No. Block Name Block Type Performance (cycle)
0 Block1 Add XXXXXXXX
1 Block2 Xor XXXXXXXX
2 Blcok3 Subsystem XXXXXXXX
3 Block4 Add XXXXXXXX
4 Block5 Inport XXXXXXXX :
a i
1
1
1
1
1
_____________________________________ 1

17

Essol



(Z=Z&)SHIM

B Software-Hardware Interface for MULTI-MANY core
« VI NI T77HETETIUEESNZ/\— RO T 758 (XMLAER)

BMCA(CTIERRE - RE{L SN, IR1E(FIEEERE L U CERAIAH

ContentionGroup

= bstractCompon
complexTypex
Address SHIMZ2.0:ComponentSet
Space0 - Communication

SubSpace2

SubSpace3

| Core0 | | Corel | | o] cc. |
Core3 | Core4 | Acc.2 |

} MasterComponent
} SlaveComponent

Note that not all relations are

:‘ ComponentSet

illustrated

FrequencyVoltageSet

Figure 2. The SHIM elements mapped to a pseudo-multicore hardware

SHIMBEZX

SHIM Schema TopLevel
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t1
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NS

t1

t2

t3

t4

t5

to

t/

t8

t9

N UV

wHEd— <
Thread T1 Thread T2
t'] t3 recv
t2 send t4 send
] I KEY
t6 _
main_thread

t7 send Create(T1)

recv Create(T2)
t9 Start(T1)

Start(T2)

WHEEDY — X 1— K
= DY —XDI]— K
+ ALwvw RICEATBRO—R
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##) OSAL Concept

FRRENDAL Y R, BECEIDI— R(E. (FOSAL(OS Abstraction Layer)&E UTCE
EHNTWBAPIZED 2 —T v RMHMKFDEBD E LU TERETND.
OSALEEZAF—TvY hBICEKRITDET. X FRY—5v OSICHGRIEE,

dlin

CH12
m . CH

T2
—’D

Thread-Channel Model

LRI AR 10 S e Olel] e

. : mbp_thread_start() Start Thread
OSAL Impl.eMCOS .
. mbp_channel_create() Create Channel Object

95 [TPHEIEOB AUIOHAR | - mbp_channel_send() Send Data using channel
OSAL Impl.eMCOS POSIX . .
mbp_channel_recv() Receive Data using channel

Layer Image OSAL-APIs
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aJfRE@ : X > a1 —)VIGHK

AVEIDHTHREEVCTOERERSZ1—-I)L (A= 0Fv—bK) =X
AT 21 —)UVBHRIICTFEE) E L THII L. TraceCompass(3%2)DControlFlowView(3¢)ZFIFH L T
=

Sh Control Flow 53 | 1= Resources [T Statistics e | PE e i~ ¢laa|Reatlicos] ¥ = 4
fotinies Process D PTID Birth timP®:00:00.000000 09:00:00.000002 09:00:00.000004 pe».oooo‘oooooe
o0 86 o = —

" ¥ Sample 2147483647 09:00:00.
¥ twotimes1 5 2147483647 02:00:00.
\ twotimes] Add 6 5 09:00:00.
Addl |7 5 09:00:00.
m_'o_'» ¥ twotimes 4 2147483647 09:00:00,
Add 10 4 09:00:00.
Addl N 4 09:00:00.

eMBP GettingStarted )L A2 a—)VIEHR

>¢1 CTF = Common Trace Format
X2 AE(ZLinuxiR EDOSDOOT = a]tR{b I3V —)L,

a1 | Essol
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B Common Trace Format
* https://www.efficios.com/ctf
m ey —)L
* TraceCompass
 Eclipse-plug-in
BEURI7AILITA - Y
« MLU—REZFRTEET 7-JL(DSL) meta
« AR MEEE
s WHRIFZAIL
- sHHl7=—%4

25

“ Wl O S Operating System Efficiency Services and Consulting

EfficiOS specialises in open source operating systems and performance analysis tools research and development.

HOME SERVICES PROJECTS PUBLICATIONS CONTACT US ABOUT EFFICIOS

Common Trace Format (CTF)

The common trace format specifies a trace format based on the requirements of the industry (through collaboration with the Multicore Association)
and the Linux community. We propose a subset of CTF for use with Linux as a reference.

BabelTrace is a trace conversion library between CTF and other trace formats, which serves as a reference implementation of the Linux trace
format.

Copyright ® 2016, EfciOS Inc.

Tracing TraceCompass with JUL

18:43:09.810380

Fagran Repon Ekenng. 1
i POl e 36 Bialial
Cmoerear L3, 2008

TRACE
ermmanar, COMPASS

Legend
Event type Zei
Ll Lakiady { *clust_provider.*|.*loctl.*
Bondg Pobibechniqur dy Mesinka! -
| clust_provider:cl clEnqueveReadBufferend | [ o
B unxvown
WAIT_BLOCKED
’H H B wAir_For cru
T SEETON ENG TTERYDYBTOSTI2TZT T
Window Span (000000 020 672 I usermooe

9 |
18:43:09.810 379 266
SYSCALL

el b Ll Lt wd Ll DL o o

18:4309.639 §85 213
Y, S35

1 ust/uid/1000/64-bit [l kernel
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| [User] Simulink(C K D $lfHEZETZ1TD | MATLAR
SIMULINK
| [User] Embedded CoderlC k> THHRETILMNS O— RAERK |

| [MBP) $IIRREHETIL AR O — ROBIAE RNz O - RE83 | [IsMBP] .

| [User]l TS w b IA—LRBICOZINAILL. RTEZ21-ILERD |

E¥MCOS

| [Userl RATTSY hIA—AICEREOSI> T F1L -3 2HE) |

l [Use I’] %’?‘T*ﬁgﬂi y ﬁl I “-“m“mm =
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eMBPIZ/EIFEAM (CGUIZIE L TITD. GUIIBHE U TR, ON> R (##E8E) OEITD
JESODAZa1—¢. ONXRATE 3> AIEFE I DHDOEEREN DD,
RP. WIHTDEEEO >V —)LH BN RETTHOIEE,

eMBP  Window Help

Create eMBP Project Cluick Acc :
'I } s LUIC k A" CEess] ., ﬁ | ol ‘ £ Properties for test20 viz [m] X
Executions ¥ Parallelizer ¥ Performance Estimation ype flter text Parallelizer e
Resource
eMBP Project Clean : Core Assign Builders el Name  test20.viz
) Visualizer (graph) 9 Coverage Model ==
eMBP Liecense Information - Generate Parallel Code iy - A— SHIM File SHiMxmi
Visualizer (chart) - ;
Visualizer - Graph| & Properties for test20_viz [m] X
- Al Visualizer - Chart
Project References type filter text Visualizer - Chart for Execution Schedule of each Block (=g v -
Run/Debug Settings Resource
Ezt $:;:S'tw 2:3‘:;’; Visualize SubSystem
Validation « emep
WikiText Parallelizer o x
Visualizer - Graph for B —_— . L .
Visualizer - Graph for Block with core assign infomation o -

Visualizer - Chart for Ex
Project References
Run/Debug Settings
Task Repository

BV RETAZI— mParallelizersyEEE ot
HHEREED B DT OE
L AFEIOLT C APRIEETIR MEE 5 -
- A{RAE - 7DV ST —4EE ( - I ——
- SHIMD 7 JUIETE @ oty

- ftB
m O] R b5 EIEIE <
- JOvOFRKEIRIEE @
- IUF 1 DIV CZAERRISTE ( , e

XS DIV RIBEZSNTLSH, J> -
. Y- BDIN > RETEREE @ folL

Select Visualize ltem
[ Core Number/ID Performance [ |Rate []Line Mame

Colored Core Numbers | | ex) 24

Visualize SubSystem |

o |
Hide SubSystem Type

(O Matlab-Function () Atomic SubSystem  (C) Any SubSystem | Uncheck All
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I~

NIFRRSEND

SHIM Info Performance Estimation Results
SHIM Version 10 No. Block Name Block Performance | Performance | Performance
SHMFlkeName | cHMynl Type (Task) (Update) (Total)
MsterComponent e ser e 0 |test20.viz/Inf Iport 0000000 0000000 0000000
1 |test20vizdln2 Tport 0000000 0000000 0000000
2 test20viz/Outl Outeort 0000000 0.000000 0000000
3 test20viz/SS1 SubSvstem 0000000 0000000 0000000
4 testDviz/S51 fFrom From 0000000 2000000 2000000
5 test20 viz/$51 /From? From 0000000 0000000 0.000000
ftest20 viz/58 Goto Goto 000000 0000000 0000000
7 test0viz/SS1 /Int Igort 000000 0.000000 0000000
8 |test?lviz/S51/In2 ot 0000000 0.000000 0000000
9 test0viz/5S1 fOut Outport 0000000 0000000 0000000
10 [test20 viz/581 /5811 SubSystem 0000000 0000000 0.000000
1 |test20.viz/$51/551-1 nt Tport 0000000 0000000 0000000
12 [test20.viz/$81/581-1 /Ird Iport 0000000 0.000000 0.000000
13 [test20 viz/SS1/S81-1 fOut! Outort 0000000 0.000000 0000000
14 [test20 viz/ 59115811 /5511 SubSvstem 6000000 0000000 £.000000

BSHIMICXD T OV IOHRERBE DGR

* SHIMIE#R
- J 0Oy OEOMEE

Model Info CoreAssign Results Communication Overhead (cycle)
Model Name  [test20 vz from core i to core J (for row i, column ;)
e Total MaxDelay(? core) {2449
Number of Nodes 141 Total SumDelay(1 core) 3500 Core No. | 0|1
RateTvpe  MULTIPLE FATE Ratio (SumDelay/MaxDelay) | 01443 0 015
1 150
Visualization (Graph Structure)
E‘ direct view
y igem,
. ;;:-.....lg._
Tietm..- 2, . -m
= i fimPEem
! L e e
- -?- .

TEIDSTHR

1A7EID B TICIZV L TOMREM £3R

7 fEhdEEEEH
- AFEIDHTHR (U3D)
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BN O>Z 7 ANILF 7T
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B ETUREE (C KD ARE SR
[EFE (CAE D ERE/ AT T OO0 S ADBERIE] ANDXIE
m Y — )L & DEE
« ERROBEHZINDY—ILBFEDY =)L FT—>
BParallelizerH 5 SoftwareMappingTool \NDE1L
BT, FRGTRY /R EEC = AR
o MISEZRSimulinkId Ow ) ZiE°d

o FREERIIRUICYE
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dA7B0ONIRMHEENERDF vV I ICHIET B,
FPEEY (XIS, Step1, Step2 E TIIRHFEEH-

\/ Model
BlockC
BlockA | | | (Corel)

(Core0)
I . BlockB
(Core3)

Hard
Core0 Core1
Core2 Core3

Cluster&. Clusterf#
TBEIRXRMERD

Step1:
JPMEEIR MRS
BADERE

32

v

coreT core2
InstructionSet InstructionSet
add 5 add 10
sub 5 sub 10
mul 10 mul 20
div 20 div 40
Clock=X Clock=2X

Step2:
Multi-Frequency /i
(BI73EE. /0YIDHERDB)

corel core?2
InstructionSet InstructionSet
add 5 add 3
sub 5 sub 4
mul 10 mul 15
div 20 div 30
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ComponentSet ComponentSet
(Architecture) (Architecture)
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CommunicationSet CommunicationSet
(CommunicationCost) (CommunicationCost)
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 eSOL eMBP
* https://www.esol.co.jp/embedded/mbp.html

« ZAPDSL
* https://www.pdsl.jp/

« #HHAHAANILFAT7 AV —2T I
* http://www.embeddedmulticore.org/

 SHIM(IEEE)
* https://standards.ieee.org/standard/2804-2019.html

* OpenSHIM(GitHub)
* https://github.com/openshim/shim

« KARLAY

* https://www.kalrayinc.com/

« Embedded Target for RH850 Multicore

* https.//www.renesas.com/|p/ja/products/software-tools/tools/model-base-
development/embedded-target-tor-rné50-multicore.ntmi
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