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A% Baturate: "<81x/Baturation’ %/
if (pid controllerl pid SumZ 1 = p

\

pid_controllerl_pid _Saturation_d
else if (pid_contralleri_pid Sum?

@®3d—F
HE Rk

{

pid_controllerl_pid_Saturat il:un_ll

}else |
pid_controller! _pid _Saturation_d

F4 End of Saturate: "<813/Saturatio

A% Bum: "<B15/8um’ incorporates:
¥ Inport: "<Root>ferror’

<ComponentSet name="Board BO">!
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<Component Set nameZ"PE_EDCDP]”>L
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<CommonInstructionset name—

MBS RIE

|
@3 — &

{Instruction name="ret "™
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SHIM
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locktype="8aturate” name="pid_contritNar! _pid
Zinput line="pid _controller! pid Sum? 17 port2Xgid
<connect block="pid controller! pid Sum2™ portN'p
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if (pid controller! pid Sum? 1 &zt:Npid controll
pid controllerl _pid Saturation_ 1 = Yid _controll
% else if (pid controller! pid Sum? 1 \elt;= pid c

pyr
pArt

pid controllerl pid Saturation 1 = pld contraoll
}Velse |
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£/0gde
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</code
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mode="input”™ na
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<yar line="pid_controllerl_pid_ 17
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</hackwards
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interface 11 F% output variahles ¥/
in<real3? T> CH 0013 0010;. real32_T pid_controllerl _pid_Saturation_1;l
1 1
out<reald?_T> CH_O010_I0000%2;) init{l
1 A initialize task context %/
spec 11 pid_controllerl _pid_Saturation_1 = 0.0F;!
CH_O013_001051 bl
CH_OD1O0_Iaooozs.) 4
bil void start ()1
1l exchange (CH_O013_0010 ch_0013_0010,1
1 CH_O010_I0000% ch_0Ot0_loooozy {4
map 11 4
SigmaC_agent _setlnitType(Siznal_agent _self (), ki-cluster™); FE input %/
1l pid controllerl _pid _Sun? 1 = ch 0013 _0010;1
1 1
/% parans */1 J2 0 ocode ®/1
struct {1 A Baturate: "<S1x/8aturation’ */1
reald? T Saturation UpperSat;l if (pid controllerl pid Sun? 1 »>= pid _controllerl P.Saturat
real3?_T Saturation_LowerSat;l pid_controllerl _pid_Saturation_l = pid_controllerl_P.%atu
Vpid contrallerl P = {1 Velse if (pid controller! pid Sum? 1 <= pid_controller! P.
h.OF, J¥ Computed Parameter: § il
¥ Referenced hy: "<51:/ pid_controllerl _pid_Saturation_l = pid_controllerl_P.3atu
#/1 I else {1
-h.0F /% Computed Parameter: § pid_contraollerl_pid_Saturation_1 = pid_cantrollerl_pid_Su
* Referenced hy: "<513/ T
#f1 i)
bil J¥ End of Saturate: "<S1»/Saturation’ */1
l 1
J¥ input wvariables %/1
reald?_T pid_controller!_pid_Sum? _1;1 F¥ autput %71
1 } ch_0010_I00002 = pid_controllerl _pid_Saturation_1;1
1
H
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LLVM-IR

e LWWMTERAINSPREIERER
—E¥O 0552 EEITH
%307 el LB
—EBEOLIRA2EETE

COMPILER INFRASTRUCTURE

%0 = load 132, i32* %a, align 4, !dbg 117

%1l = load i32, i32* %b, align 4, !dbg !17

%add = add nsw i32 %@, %1, !dbg 117

store i32 %add, i32* %c, align 4, !dbg !17

— a & bZEMEL TcZAT BLLVM-IR

e SHIMIZIEXLWWM-IRDEGFEY FAAFRASIA TS

- ZFEOITAO5SLEEICxE L TULWALLM-IRZIEA
TH5_ETHAMZED S
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tmisHhi

(CSPOS TJ8iE)

/% Saturate: '<81>/Saturation’ %/
if (pid_controller!_pid_Sum2_1 >= p
pid_controllerl_pid_Saturaltd

else if (pid_contrg “pid_Sum?2

e@70OwvY

I — R
it

{
} p:d_con erl_pid_Saturation_1
ol

#id_controller! _pid _Saturation_l

/% End of Saturate: ’<81>/Saturatio

/% Sum: <81>/Sum’ incorporates:
¥ Inport: '<Root>/error’

ComponentSet name="Board_B0">!

(:.I!E'“

<ComponentSet name="Cluster _BOCO">!
{ComponentSet name="PE_BOCOP1">1
<{SlaveComponent name="LRAM_BOCOP1”
<MasterComponent name="CPU_BOCOP1”
<CommonInstructionSet name="

NSRS
{Instruction name="ret™>

|
@it J— R

e —
locktype="8aturate” name="pid_contrirNer! _pid]
input line="pid_controller!_pid_Sum2_1" port2}gid_i
<connect block="pid_controllerl_pid_Sum2” portN\’p
</input>

<output |ine="pid_controllerl_pid_Saturation_1" pgrf
<connect block="pid_controller!_pid_voltage” ppht]

CSoutput>

<l ine="pid_controller! _pid _Sum2_1” mogeeinput”

5n_17 mode=""

<var [Tme=Zpid controller! pid 83
<pararm name:' AT T eREroat . storage="pid_cont
<param pefe="Saturation_LowerS™” storage="pid_cont
<codg '|Ie- models/pldfpld _controNer!_ert_rtw/pid_i
:S12et ; /Saturat ion’ */
if (pld contrullerl_pln &et s N\pid_control |4
pid_controllerl_pid_Saturat® = Rid_control g

} else if (pid_controller!_pid_Sum It s= pid_ci

pid_control —_— — IR
: g!ze_co{ntrol . )l/ ( W d)% 7 D \y

¥ End o7 pat
</ogde>
<{code
pit
</fcodeX
TErTOrmd
performans
el | LK =
<var line="pi
</forward>
<backword hlock

b)tﬁmﬁé:—PE
LLVM P fEIRIFIZE# L .
SH||\/|’C~'I"""s 51T o

=

he

<var line="gp 7T oue="0uLe

</hackwg

{Latency best=”lﬂ-ﬂ” ical="10.
<Pitch hest="10.0" typical="10.0"

IM </Inslrucl|0n>l
5 ‘-w-w,.._,_,

-

</blg

Awv2oLNIIb
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—

T LLVM-IR
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AEYTFTHOERRAY -
Ny DR
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7=E77'-<l/|\ F‘ :éﬁg_ﬁfb E‘$ LLVM-IRI— K~ [D | 2 —%7Y FSHIM |D

E—AX —PIDHI|EHETIL
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—~ :| MATLAB/Simulink SHIMulator PILS 7 A4 5 L
1 ¥
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— ¥RV T k7 %EClang (LLWM3 /A S5)THEISERIEICL.
SHIMXMLZ A WTRES %
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LTFIZRITEHATERIZIIFETIE AL
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e LLVM IRD 41
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LLVWM-IR 1fifF &Y ESHKGEE2—4Sy ha—F

Assembler

[addrio,r11 ] [ld-w 0[r29],r10 ]
add r10,r11

“st.w r11,8[r29] |

Id.w 4[r29],r11 | | movrilri2
LLVM-IR Inst Lﬂdd r10,r11 add rlo,rll

[add| O -

st.w r1l3-,12[r29]1"
st.wrll,8[r29]
ld.w 0[r29],r11
ld.w 4[r29],r10
\fdd r10,r11

o

/
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— N T AN —FRLGERLEEET S EICTKY MRER L
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E#% [ETNET2020]

LLVM-IR _J<j: dang — CY—2X

R
ANy Y=L J
(llvm-cov) )

< [ Eoriss |

V
Zm%ﬁ A x LA TS = EFHA 9L

CHXEEHAEL TELWM-RGED LA TV
EMET HRER/NDEIREE L THEL
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e U TJIIL25FEEZRAE

e LIBIDRBETETAILI=SHIMZSZEIZT 5
HELTTRDEOLGEMZRT

fadd load store call TDDIRT
sub fsub ret
sdiv fdiv
srem fmul
urem fcmp

mul
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LLVM-IR

I} —

|
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/—' HIALySY—)L |
_

v’

(Ilvm—cov)

S(IREFEL x LAT)

clang

CV/—A

Il

£

J

+(Fvu a7 O AR x L4TUY)
+(AEVFARZI X LATY)
+(AEZAEBZ X LATY)

+(1[a] x EHEIA—/ V=~ k)
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j_ 7 '“: @ Open SHIM

- BEBERBORNZA—TIC

e BV ATILIERR. 77A4ILDHEEEIL. EEXaX MEIBDO =8
381k ...etc

O Search or jump to... Pull requests Issues Marketplace Explore
& openshim / shim2 ' public @Watch 2| Yrstar 2 Frok 2
<> Code  (© Issues 1 11 Pullrequests () Actions  ['] Projects 11 wiki © security [~ Insights
L)
Github™
¥ master v shim2 / shim-measure / Go to file Add file ~
ope him
n S I |:| kuraro0806 add shim-measure 993365 on 1 Nov {®) History
&R
IS
M csic add shim-measure last month
O r M images add shim-measure last month
M latency add shim-measure last month
B measure add shim-measure last month
[% Licensepdf add shim-measure last month
3 READMEmd add shim-measure last month
[ readme j.md add shim-measure last month
‘= README.md
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https://www.youtube.com/watch?v=rqpZ-3VtBH4&t=1s
https://www.youtube.com/watch?v=3Hy9hvi9S0s
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98O — FAERY —ILIZX 9 bR

o 3 EDSimulinkETILEMSED— FIEEFE
IEDH?

e
= AALAZY

=

= a-"Ov s FOREEE. 07 FIEOREET

N
.._as‘gmy' 'EASK(I’IainTask)
w duty wre Terminator i
uints command;
duty_culc @ pos rpm uints task_no;
speed_command pos uint32 i;
‘-—-. rpm_culc CoreldType coreid = GetCoreID();
sector iuvw Terminator1 TickType val = ol;
sector_culc TickType eval = oU;

syslog(LOG_EVMERG, "activate MainTask! @ corexd”, coreid);
i+
= AZGHE - O7 2 Fry DL

=
@ task_no = (uints) (e);
for (1 = @U; i < (sizeof(commend_tbl) / sizeof(command_tbl[e])); i++) {

pos_to_theta [+ @ command_tbl[i] = 6U;
D }

o ”

® MainCycArmd, MainCycArmZRJERT S5—ivé L THE

*

SetReldlarm(MainCycArm, TICK_FOR_18MS, TICK_FOR_18MS);

@ @ £D2120crm paiar A TIcy snp tgme Tiry enp domer:
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Simulink BT ILHAS D A HERL

WEETIY CHEMETFILERIIELARET S
CWHYETILTY RLAERNT
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— TG

10msec 20msec 30msec

UnitDelay

B _ _.
l CSPsoit (FDRADEEE)

HHEETIVIBER (KEFEIRZH) MHIHEE S IVERK
. QFHETIL T Z L)
Dlyz _ El} } Para_Ctrl = Para_Algo(Blks, ...)
Deps
={(1,2),(1,4),(2,3),(3,6),(4,5),(5,6),(6,1)}

Bseq = < (IR =5
1,2,4,5,6,0,1,3,4,5,6,0, KEFBRZEBIC I ZTIER)
1,2,4,5,6,6,1,4,5,6,6, Safe_Ctrl = Safe_Spec(BIks, ...)
1,3,2,4,5,6,0,1,4,5,6,0

>

Cnum = 3

Asn(1) = {1,2} REIEE

Asn(2) = {3} « RITIBFPErlIFEE LX)

Asn(3) = {4,5,6} * T ROy DEFELE UL
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Simulink ET LMD A DERK

B Z AW THIEETIVIBERL o IEFIHIEETILOEHRZERT S
Para_Ctrl = Para_Algo( Blks, Deps, Chum, Asn, Bseq, Dlys )
Safe Ctrl = Safe_Spec( Blks,Deps,Bseq,Dlys )

CSPEgt (FDRAADSERE)

HHEETIVIBER (KEFEIRZH) MBI HENEE S ) VERK
o1k 1..6] Qmi5E22)L 3 X )
S = . _
plys = {1} Para_Ctrl = Para_Algo(Blks, ...)
Deps
={(1,2),(1,4),(2,3),(3,6),(4,5),(5,6),(6,1)}
Bseq = <
1,2,4,5,6,0,1,3,4,5,6,0, 1IT§$@Z L
1,2,4,5,6,0,1,4,5,6,0, —) (KFRERZBIC I ETIEE)
1,3,2,4,5,6,0,1,4,5,6,0 Safe_Ctrl = Safe_Spec(Blks, ...)
>
Cnum = 3
Asn(1) = {1,2}
Asn(2) = {3} ___ als
Asn(3) = {4,5,6} s ETIEFEPERITIFELE LS
« v ROV DIRIEE LR
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o diF4E T ILT ) X LPara_CtriD RS E i

-CSPCEERRT A ETETILIRAIRFOREREEICFIATE S
- FZILI) XLORERIZT A CAOFHIEETILZEFDRICAALRE

Para_Ctrl = (|| c:Cset @ [union(io(c),{sync})] Blk_Mng Buff(c)) / {|ch,sync|}

Blk_Mng Buff(c) = (Blk_Mng(c) [|{|bch|}|] Buffs(c)) / {]|bch|} .
UnitDelayZ=ZE LI HIHAME

Buffs(c) = ||| (b',b):in_ch(c) @ Buff(b',b,-1)

Buff(b',b,-1) = if Rate(b') >= Rate(b)
then (if member(b,Dlys) then bch.b'.b -> Buff(b',b,0) else Buff(b',b,0))
else Buff(b',b,0)

Buff(b',b,i) = if Rate(b') <= Rate(b) then ch.b'.b -> bch.b'.b -> Buff(b',b,i)

else if check_bseq(b',i) and check_bseq(b,i) then bch.b'.b -> ch.b'.b -> Buff(b',b, (i+1)%max)
else if check_bseq(b',i) and not check_bseq(b,i) then <ch.b'.b -> Buff(b',b, (i+1)%max)
else if not check_bseq(b',i) and check_bseq(b,i) then bch.b'.b -> Buff(b',b, (i+1)%max)

else Buff(b',b, (i+1)%max)

Blk_Mng(c) = Blk_Mng2(c) ;Blk_Mng(c) Sy — g\
Blk_Mng2(c) = ; i:<@..max-1> @ Blk_Mng3(i,split_seq(i,sub_bseq(c))) %E%;Q@Ajj E%% L/7:/\\\J 7 )?
Blk_Mng3(i,bs) = ; b:bs @ if b==0 then Prefixes(<sync>) else Blk_Exe(i,b)
Blk_Exe(i,b) = Prefixes(blk_exe(i,b)) Hjjj}[l]’—ljﬁu E%% b]“:‘:j‘[] Y, D%‘Tﬁ’
blk_exe(i,b) = blk_in(b) ~ <blk.b> ~ blk_out(i,b)
blk_in(b)

<bch.b'.b | b'<- normal_Bseq, need_ch(b',b)>
blk_out(i,b) < ch.b.b' | b'<- normal_Bseq, need_ch(b,b'), check_bseq_generate(b,b',i)>
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o SiMulinkETILZAALTCHIFEETILZIRIEETE S
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CSPEcat (FDRADSEE REHER
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MHIHIEIE T IVAERR
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nyﬂvﬂmwa%ﬁ(mﬁﬁﬁ%) =

2y it QFHE IV T ZL) S
JOvO# 9
Q)b;l/_ koo SR Para_Ctrl = Para_Algo(Blks, ...) 151,73

(=R ZmIC I =1TIR)

2780 2
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o il Safe_Ctrl = Safe_Spec(Blks, ...)
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—= | BEIEE
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(8] C:¥Users¥t_kondo¥Documents¥csp¥UnitDelayMultirate¥fdr_rev¥Main.csp — O X

File Help

Welcome to FDR 4.2.7 (6ecbe5a21b7lab020e8fcaeccfe5ebaad0599f4f) Assertions ‘ Run All ‘

FDR Version 4.2.7 copyright 2016 Oxford University Innovation Ltd. All Rights R =

e @ Safe_Ctrl [T= Para_Ctrl [2] $§§I§ Q
Ed

License: Academic license for non-commercial use only Finished: Passed

Type :help for help e Para_Ctrl :[deadlock free [F]] @
Main.csp> :reload Finished: Passed

= - TR TR LR
Print Statements| Evaluate Al Safe_Ctrl EPara_Ctrl
g —
o Rate(5) (2] . 7_\_\“J ~O ‘JD(J%\EE L/E(J\
Para_Ctrl : [deadlock free[F]]
Tasks °

Finished 2

e EELDHIEETILE
i AW5ETHLREIL

v

No tasks running j—& —C E T: 0 T"
b —

flIEHET IV | MEEH T2NA )V [BD] | R [B)] | RIBEL | EREL

1 Safe Ctrl Cp Para Ctrl 0.04 0.22 45 68
Para Ctrl :[deadlock free[F]] 0.01 0.07 45 68

2 Safe Ctrl Cp Para Ctrl 55.18 0.09 372 608
Para Ctrl :[deadlock free[F]] 0.05 0.35 372 608
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SHIM 1.0 DIZRZE{LICEMA (Software-Hardware Interface for Multi-many-core)
- SRRV FIAT7FY T ZHFIEUIXMLET R ,

— J7FEFE- 20 AEVECE. 7 RLAYYT | BE. 27 - XEUEEE SHIM__|§
[BIREN, MER-SORPEEFHFTED, MBI CFD __Muticore HW _ |
— MEEEIBERDA : OV ANBXEUBHIXIC T DT AUIREED (best, typ, worst)L 17>

- Y—)LB, OSENSHIMIIETDEICELD ZARBNIVFITFVI 2 H@BATHRZ DL
(:jé:tb\\ E’\J indi lavel tRef="LRAN_B

4 ~\ <hoocessor masterComponentRef="CPU_BOCOPZ™>
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ZaccessTypeRef>Instruct ion_Fetch</facc
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SHIMBIRXESLUY>TIILIOY S L3R
= —EBGitHubDopenshimd&kD—% 2

ETIAR-ZMHHETOISLFE (BEEARREHE/ 1 F)E)

] SHIM Editor » S

1-2 AR{E=EITSEE (2) 0SAT =0 MARE
DE]fRAE

Master Component.

§fildr = A7 A T30S (RTOS) EESELHSL, I
RTOSIFOSA =1 7 FopAiEx 04 & L TR T SihenE St e e
O SFIRSOIERFES Tldaunizs, oRi{EEE Tihs : v 1
B OJTE, &3P0 FEEIGT T A TULSTTE, D PROBHRN G A10000 il :tft -
SEANE ey e [
Fu FOwoHRE LTVEH ) ] oo Thread B
Fo Owd
Lx;[ﬂu | :I_"‘ | | A —5 | ‘:‘-'J,E_;i » Clock Frequency
— N

[
[60sa0867]: [1]: enter to wai_som somid=l. | JF] 43471
[60691406] : [1]: Teave to wai_sem state=d
[60&a1582] 1 [2]: anter to wal_som somidel.
Eggglﬁﬂ} E }: task 1 becomes waIT .
1785]: [1]: enter to sig sem semid=l
[60891975]: [1]: Taave to sig sem state=0. | [ LAES
[60692360]: [7]: task 2 becomes RUNHABLE

<—'7)l/7‘ a7y

. Ma 0.
> MasterComponent[C

App
. vastercomponentcore 0 0 111~

[60592484]: [2]: dispatch ta task 2. b ENY N

[60692586]: [1]: Teave to wai_zem state=0 EwIal A —
[60692708] : [1]: enter to wai_zem semid=1

[eos22738] : [1]: task 1 becomes WAIT.

[60632914]: [I]: enter to wai_sem semid=2 T =

[e0&22920] : [2]: task ? becomes WAIT. 072 A2 SR
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« DVES (Dynamic Voltage & Frequency Scaling)
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IEEE 2804-2019 - IEEE Standard for Software-Hardware Interface for

« Out-of-Order, SIMD/RE Multi-Many-Core
— Ty 2/ AT -FFTIF v DERIREE
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O Search or jump to... Pull requests Issues Marketplace Explore

H openshim /shim2  Public ®Watch + 2 7 Star 1
<> Code () Issues 1 11 Pull requests (® Actions ("] Projects [ wiki @ Security |~ Insights
# master ~ ¥ 1branch © 0tags Go to file Add file ¥ About
No description, webstte, or t
” masakigondo Update README.md 152951e 12 days ago XX) 14 commits
’ [0 Readme
docs first 10 months ago &5 MIT License
plugins plugin check 9 months ago
samples first 10 months ago Releases
schema add shim20.xsd 16 months ago No releases published

Create a new release

shim-measure 12 days ago

shim-measure: =F#H|> — /L

sources 10 months ago

tools tOOlS: SHIM EditOr 3 months ago Packages

No packages published
[3 LICENSE.txt add new file 2 years ago Publish your first package

[ README.md Update README.md 12 days ago
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