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BRI EFRR

6.1 tk $AEUZER

BAER

e namespace detail

932

e class Actor
Xyt —CEREBIR R (FU52—) DEEI TR
e class EventHub
Xyt—IB T OFBEEE Pub/Sub T+ X/NYF ¥
e class LockGuard
Ta—-FTYIROOYIEADA—THEMATEZRICEE TS RAIl 7T X (std::lock_guard 1H2H)
e struct Message
T4 OBREX vt — ISR
e class Mutex
FREE - BEEIE 07y 7 RAIMEDI 2a—FTv o R (HiOw )
e class PreemptGuard
TVIYT7o a3 yBitZA0-TEUTRLICEET S RAIL V3R
e class Semaphore
< 7 #+ (Counting Semaphore (p.30)) / N1 F+ VLI T+
e struct TaskHandle
22U DFERN FIL

PES

o using TaskFn = void (*)(voidx arg)

e using task_ mask t = uint32_t

e using BinarySemaphore = Semaphore
NAFVEIT+ WIHE 1, &K 1) OBTAUF X
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HER
« enum Prio : uint32_t { PRIO_REALTIME = 1, PRIO_HIGH = 5, PRIO_NORMAL =9 ,
PRIO_LOW =13}
2RO DBRELANIL
Ba%

template<typename MsgType>
size_t publish (const MsgType &msg)

XytE—UDBEIEEL T, BHL TWLWSITARTO Actor (p.19) NEFREEEL XY
size_t publish (uint32_t id, uintptr_t arg=0)

tk::Message (p.26) BEOEIREE 3 — Ay

TaskHandle create ( TaskFn fn, void sarg=nullptr, uint32_t prio= PRIO_NORMAL)

RRAUEEN - BRLET
void start ()
tinykernel 27 a1 —S%ZiBIL X7
void yield ()
WRAERITHROE X z—BFi L. RBEEOMOZIIAN CPU ZBELFTT
void sleep_ms (uint32_t ms)
REDZ RV ZIRERER ) -TTERT
void exit (int code=0)
REDRRVZRT - RELEY
uint64_t now_ms ()
L RT LD S ORFERME S UNBMATERLEY
bool lock ()
N=FRO 7ROy 7 REDRAARIICEZ I VT ANEIL I VICADET
void unlock (bool was__enabled)
tkalock() (p.14) TASTIUT AL I a>=KITET
void preempt_ disable ()
HBATVDRRVAAYF (FIUIYToay) a—BICEELET
void preempt_ enable ()

BIVDRRIVRAyF (FUT>TF2ay) zBRALEY

6.1.1 BIEFRFMR

6.1.1.1 BinarySemaphore

using

tk::BinarySemaphore = Semaphore

NAFVEIT+ FIHAE 1, &K 1) OBEIAUTFR

6.1.1.2 task mask t

using

tk::task mask t = uint32 t

8% Doxygen



6.1 tk FEiZERI

6.1.1.3 TaskFn

using tk::TaskFn = void (x)(void* arg)

RRIBBED T 2*F v (void func(voidx arg))

6.1.2 FUSEEIGEAR
6.1.2.1 Prio

enum tk::Prio : uint32_t

BRI DBFEELANIL

BEDNNEWVECREBTETI, 0.15 ODHWEATHEELEX T (15 1371 FILEZXTER).

I3 ]
PRIO_REALTIME | U721 LR85k
PRIO HIGH aExE
PRIO_NORMAL | BEEBEE (77#4/)L)
PRIO_LOW EEEE

6.1.3 PIEAE¥HR

6.1.3.1 create()

tk::TaskHandle tk::create (
TaskFn fn,
void * arg = nullptr,
uint32_t prio = PRIO_NORMAL)

B2V LM - BRLET

tkustart() (p. 16) ZMEUHIRICER T 2HEDHD T,

518
fn R RIBERA > & (void (*)(voidx arg))
arg | FAVBEITET I —5|18KR1 > & (BEEEF: nullptr)
prio | R XY DBLE (ZBEEF: tk::PRIO_NORMAL (p.13))

RO1ME
TaskHandle (p.32) ERENIEZ R I DN\ RIL, BFEFREAKESE is_valid() AP false

8% Doxygen
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’ code ‘ BT I—F (FHA. EB8E: 0) ‘

RzET

HRVBHORRICEEL B RIEEBNICIEINE T,

6.1.3.3 lock()

bool tk::lock ()

N=—ROx 7ROV I eLEDIAHRINCKZ IV T hILEISaVICADES
RBRbhE

true MEUH LEIDEI D IAHDENIE o 1258
false MEAH LETDEI D AHDENE > 1156

34

52 =
=

REEOOY 73T TLREV, B 7O0BURADL DX BEFICFERLE T,

6.1.3.4 now_ms()

uint64_t tk:mow_ms ()

227 LEFRH 5 OEEREZ I UWBMATERRLEY
R D g

uint64 t B U (9#REE: 1 / TK _TICKS PER SEC #)

6.1.3.5 preempt_ disable()

void tk::preempt__disable ()
BAT7DRAIVAAYF (FUITVTFay) 2—RWNICEIELEY

2D 3AH& (SysTick 21 ¥ —. NVIC) ¥BLEL AWz, BEI/OY IV PRAEHREEETI R
<. BERIOMBET FIwIICETTEET. KR (ANTF) HUH LICHBELTWES,
B

tk::PreemptGuard (p.29), tk::preempt_enable() (p.15)
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6.1.3.6 preempt_ enable()

void tk::preempt__enable ()
BAFORRIZAAYF (FUISToay) #BELET

FARATYEN O ICRSTERRT. RESNTVWE XTI XAy FHRIEICRITENE T,

O
s
-0y

tk::PreemptGuard (p.29), tk::preempt_ disable() (p.14)

6.1.3.7 publish() [1/2]

template<typename MsgType>
size__t tk::publish (
const MsgType & msg) [inline]

Ay -V OREEELT. BHELTLUBSTATD Actor (p.19) ANFREELET

XERAIE Actor (p.19) DA YRRV ARLFIZHBZBENH D FEA (REBES). XvtE—C0FE
KIEE Actor (p.19) DF a—AEBIE—TNB7cH. XFyv I LOO—HIILEHTHLZLISEEF T,

Tr7L—El%
‘ MsgType ‘ fREd5XvtE—T8

R d
’mg‘%@?éXWt—ﬁ

ROD1ME
size_t BRfSICARIN L 7o Actor (p.19) D

MyEvent ev{1l, "Button Pressed”};
tk::publish(ev); // MyEvent ZF2(F{$13 35 9FXTD Actor IZEL

6.1.3.8 publish() [2/2]

size__t tk::publish (
uint32_t id,
uintptr_t arg = 0) [inline]

tk::Message (p.26) BOEFREGEa—bhy b

8% Doxygen
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C]E -
id | XwE—>ID
arg | 5|8 (BBEEE: 0)

RD1E
size t BEfEICARIIL 7o Actor (p.19) D

6.1.3.9 sleep_ms()

void tk::sleep_ ms (
uint32_t ms)

REDIR Y 2EERBR ) —TEEFT

21 —=FHRIER R IHDMRIEIRREIZAR D CPU IZID R X I ANBEMICEIDHTSNET (CPUEEY
M)o

C]E - ¢
ynm\zu—jtaﬁﬁ(su@)

Rz2ET
RRYAVTHEXA AL SHUHITBELHD T,

6.1.3.10 start()

void tk::start ()
tinykernel 27 a—S%EBLET

Core 0 DTV a—5%ZMaL. Core 1 ZEBHT— L TTa7IILIT7LTERITZHEBLET. COD
E#H SHHEHLRS C Cid®H D FHA (Never returns)o

6.1.3.11 unlock()

void tk::unlock (

bool was__enabled)

tkilock() (p.14) TASTIZ VT4 AL IS 3> =RITET
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6.2 tk::detail SEIZERE

512
’ was__enabled ‘ tk:lock() (p.14) DR DB

6.1.3.12 yield()

void tk::yield ()
RARTROZR I =—FHETL. FAREEOMDRIIIAN CPU ZBELFT
BRAEE

BRI AVTHEXA AL SHFUHITBELHD X9,

6.2 tk:detail ZETZERE

o void static_register (const char *name, TaskFn fn, uint32_t prio)
o uint32_t sched_lock ()

e void sched_unlock (uint32_t save)

o void block current_ task_locked ()

o void wake_ task locked ( TaskHandle handle)

e uint8 t current_task_slot ()

o uint8 t find highest prio_waiter ( task mask t wait_mask)

6.2.1 FABKE¥AR
6.2.1.1 block_ current_ task_locked()

void tk::detail::block__current_ task_locked ()

6.2.1.2 current_ task_slot()

uint8_t tk::detail::current_ task_slot ()

6.2.1.3 find_ highest_ prio_ waiter()

uint8__t tk::detail::find__highest_ prio_ waiter (

task__mask__t wait_mask)

8% Doxygen
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6.2.1.4 sched_lock()

uint32_t tk::detail::sched lock ()

6.2.1.5 sched unlock()

void tk::detail::sched__unlock (

uint32_t save)

6.2.1.6 static_register()

void tk::detail::static_ register (
const char * name,
TaskFn fn,
uint32_t prio)

6.2.1.7 wake_task locked()

void tk::detail::wake__task_ locked (

TaskHandle handle)

8% Doxygen
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9 5 XithR

7.1 tk:Actor< MsgType, QueueSize > 2 RTF»TL=—b

Ay E—UFBER Y (7U52—) DEEV S X

#include <actor.hpp>

KRR NS

o Actor ()=default
o virtual ~Actor ()
e bool start (uint32_t prio= PRIO_NORMAL)

Actor (p.19) ZR XV LTEM L. EventHub NBEIERL F7
e bool post (const MsgType &msg)
ZD Actor (p.19) DAy EZ—JFa—ABEXvE—TJZFXELEFT (IE—EL)
e bool post (MsgType &&msg)
ZOD Actor (p.19) DXy E—JFa—ABEEXvE—JZXKELET (L—TEL)
e template<typename U = MsgType>
std::enable_if< std::is_same< U, Message >::value, bool >::itype post (uint32_t id, uintptr_t
arg=0)
tk::Message (p.26) BDIZFED IV EZ T > AXERHK
o TaskHandle handle () const

PRE LR X > N2
e virtual void on_ start ()
RRUEEBER. A2 ML—-TRAERIC 1 ERITIFEN S IHAEREE

o virtual void on_message (const MsgType &msg)=0
Xyt —JRERHITIND/\ Y RS

7.1.1 E¥fR

ismnlatesiypename MsgType = Message, size t QueueSize = 8>
class tk::Actor< MsgType, QueueSize >

Awt—JERENRN A X (7O —) DEEYV S X
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95 R

To7L—rEIE

MsgType | REETEAXvE—C DB (77 # )L b tki:Message (p. 26))

QueueSize | Xyt —IF a—DRAFRHER (T 74 8)

struct SensorMsg { float temp; };

class SensorActor : public tk::Actor<SensorMsg, 8> {
protected:
void on__start() override {

/] TINA ZDHIEATE

void on__message(const SensorMsg& msg) override {
printf(?Temp: %.1f\n”, msg.temp);

712 IBEFCRETF
7.1.2.1 Actor()

template<typename MsgType = Message, size_ t QueueSize = 8>
tk::Actor< MsgType, QueueSize >::Actor () [default]

7.1.2.2 ~Actor()

template<typename MsgType = Message, size_t QueueSize = 8>
virtual tk::Actor< MsgType, QueueSize >::~ Actor () [inline], [virtual]

7.1.3 BASNEERR
7.1.3.1 handle()

template<typename MsgType = Message, size_ t QueueSize = 8>
TaskHandle tk::Actor< MsgType, QueueSize >::handle () const [inline]

C D Actor (p.19) DR R TN\ RILZEF

7.1.3.2 on_ message()

template<typename MsgType = Message, size__t QueueSize = 8>
virtual void tk::Actor< MsgType, QueueSize >::on_ message (
const MsgType & msg) [protected], [pure virtual]

Xyt —IZERICEINS/\ > R SEK

Fa2-DSBMOHINIX Y E-COREADERIEINE T, RETVFATUTRELEI,

8% Doxygen
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C]E - ¢
’ msg ‘ RELEAvE—T ‘

7.1.3.3 on_ start()

template<typename MsgType = Message, size_t QueueSize = 8>
virtual void tk::Actor< MsgType, QueueSize >::on_start () [inline], [protected], [virtual]

RRAVEHEE. AR ML—TRAERIC 1 EZFFIEN 3 ALK
RV AVTHFAMATRITINS 8. tkisleep. ms() (p.16) ZE>T=HIHAELY =1 FHE2ICTT
AET, BEICIWLTREYV ZATA—N—F1RLET,

7.1.3.4 post() [1/3]

template<typename MsgType = Message, size_t QueueSize = 8>
bool tk::Actor< MsgType, QueueSize >::post (
const MsgType & msg) [inline]

COD Actor (p.19) DXy E—CFa—AEEXvE—CZXEFELET (AE—EL)
ALYy RE—7 - 8IDAHE—7 - IILFIAT7E—TTY,

E1E-
’ msg ‘ EETHIXAYE—D

ROE
true IXIERELY, false & 2 —HYEAF

7.1.3.5 post() [2/3]

template<typename MsgType = Message, size_t QueueSize = 8>
bool tk::Actor< MsgType, QueueSize >::post (
MsgType && msg) [inline]

ZD Actor (p.19) DAY —JF a2 —ABEEXVE—CFXELFT (L—TEL)

5%
| msg | EETBAYE— (L—T) |

RBRbOE
true XIS, false & 2 —HHEHF

8% Doxygen
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7.1.3.6 post() [3/3]

template<typename MsgType = Message, size_t QueueSize = 8>

template<typename U = MsgType>

std::enable_if< std::is_same< U, Message >::value, bool >::type tk::Actor< MsgType, QueueSize >::post (
uint32_t id,
uintptr_t arg = 0) [inline]

tk::Message (p.26) HDBZED AV EZT Y XK
518

id Xwt—2ID
arg | 5% (BB&EF: 0)

RbD1E
true XS, false & 2 —HYUEF

7.1.3.7 start()

template<typename MsgType = Message, size_t QueueSize = 8>
bool tk::Actor< MsgType, QueueSize >::start (
uint32_t prio = PRIO_NORMAL) [inline]
Actor (p.19) ZR XU L LTEM L. EventHub NBEIEHRL XY
tkustart() (p. 16) ZMEUHIRIICER T 2HEDHD T,

E1E-
] prio \ 22U B5E (BB tk:PRIO_NORMAL (p.13)) \

ROD1ME
true FERALIN, false BEREAM (X R IR LRKBY)

DUV ZRAERBIIIO T 7L h S INE L

o C:/Users/yoneda/Documents/Pico_Projects/tinykernel /tinykernel/include/tinykernel/ actor.hpp

7.2 tk:EventHub< MsgType, MaxSubscribers > 2 AT T b=k

Xyt —IB T DBEE Pub/Sub 71 RA/INYF ¥

#include <actor.hpp>

8% Doxygen
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BR2RAX > NEH

o static bool subscribe (void *actor, bool(*post__fn)(void *, const MsgType &))
Actor (p.19) ZC DXy E—JBIDOBEHBE L LTERLET
o static bool unsubscribe (void *actor)

Actor (p.19) DRGSR ZRLE T
o static size_t publish (const MsgType &msg)

COXyE—BRIEEFLTWBTARTD Actor (p. 19) NEREELET

o static size_t subscriber_count ()

7.2.1 ¥R

template<typename MsgType, size_t MaxSubscribers = 4>
class tk::EventHub< MsgType, MaxSubscribers >

Xy t—IB T OEEEE Pub/Sub 71 ANy F v

T 7L — hEE MsgType CEICOAVNAIIEHEREINZ UL X M) TY, RITEHORRRA —
N=~Avw RO, BWAXETUBRFREOTEELE T,

Fo7L— ¥
MsgType | BB 95 XvtE—C DR
MaxSubscribers | Fl—X vt —JBZEH TE DH&AK Actor (p.19) B (T T )L b: 4)

7.2.2 FOMEERE
7.2.2.1 publish()

template<typename MsgType, size_t MaxSubscribers = 4>
size_t tk:EventHub< MsgType, MaxSubscribers >::publish (
const MsgType & msg) [inline], [static]

COXyE—UREHEFELTVBTRTO Actor (p. 19) NERREMEL 7

1%
| msg | BRMET 3 X v z— UEE (& Actor (p.19) DF 2 —AEIE—) |

RO fE
size_t BRfSICARIO L 7o Actor (p.19) D

7.2.2.2 subscribe()

8% Doxygen
template<typename MsgType, size_t MaxSubscribers = 4>
bool tk::EventHub< MsgType, MaxSubscribers >::subscribe (

void * actor,
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512
actor Actor (p.19) 1V RBA YV RAKRA VR
post_fn | XwE—#ABEBKRT %

RD1E
true BERALIN, false BEFEE LIRICEZEL 72

7.2.2.3 subscriber__count()

template<typename MsgType, size_t MaxSubscribers = 4>
size_t tk:EventHub< MsgType, MaxSubscribers >::subscriber count () [inline], [static]

REDESERZES

7.2.2.4 unsubscribe()

template<typename MsgType, size_t MaxSubscribers = 4>
bool tk::EventHub< MsgType, MaxSubscribers >::unsubscribe (
void * actor) [inline], [static]

Actor (p.19) DEEBFTEREMIRL T

518
’ actor ‘ fEBR 9 B Actor (p.19) 1 VARV ARA VR

RD1E
true FEBRALIN, false REER

CDISRFRIIRDT 7L sHBEINELE:

o C:/Users/yoneda/Documents/Pico_ Projects/tinykernel /tinykernel/include/tinykernel/ actor.hpp

7.3 FpuCtx {&&EF

NCES ]

o float s [32]
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7.3.1 X INEERR
7.3.1.1 s

float FpuCtx::s[32]

COBERFRIIROT 7ILh SHEENE LK

o C:/Users/yoneda/Documents/Pico_ Projects/tinykernel/tinykernel/src/ scheduler.cpp

7.4 tk:LockGuard< Lockable > 22 RXRF»7TL—F

Sa—FTyIA0OYV I % RAA—TEMNTRLICEE T 5 RAIl 75 X (std:lock_guard FH2)

#include <sync.hpp>

2RAX N

o LockGuard (Lockable &m)

Ay IORREZRITED . BIEEIC lock() (p.14) LET
o ~LockGuard ()
o LockGuard (const LockGuard &)=delete
o LockGuard & operator= (const LockGuard &)=delete

7.4.1 E¥RR

template<typename Lockable>
class tk::LockGuard< Lockable >

Ta—TFTYvUAOOY I %ZRAA—THAUTEZLIZEET S RAIL 7 T X (std:lock_guard tHH)

BEREFIC lock() (p.14) ZMH U, T X S Z X TEEMIC unlock() (p.16) ZHUHL £9. FERT
return RHAHREE L THERICOY IHBBRINET,

To7TL—hEI#
‘ Lockable ‘ lock() (p.14) & unlock() (p.16) Z#FDE (fl: tk:Mutex (p.27)) ‘

742 IREFEBRETF
7.4.2.1 LockGuard() [1/2]

template<typename Lockable
P P

% 2R85Pd< Lockable >::LockGuard (
Lockable & m) [inline], [explicit]

OwoXREZITED . BIEEIC lock() (p.14) LET



26

95 R

5%
]m\uvﬁﬁﬁwsz—%vaz%%

7.4.2.2 ~LockGuard()

template<typename Lockable>
tk::LockGuard< Lockable >::~ LockGuard () [inline]

Z2D— TR TEICBEMIC unlock() (p.16) LET

7.4.2.3 LockGuard() [2/2]

template<typename Lockable>
tk::LockGuard< Lockable >::LockGuard (
const LockGuard< Lockable > & ) [delete]

7.4.3 PBABAEERR
7.4.3.1 operator=()

template<typename Lockable>
LockGuard & tk::LockGuard< Lockable >::operator= (
const LockGuard< Lockable > & ) [delete]

CDISRFRIIRDT 7L oHmBEINE L

o C:/Users/yoneda/Documents/Pico_ Projects/tinykernel/tinykernel/include/tinykernel/ sync.hpp

7.5 tk:Message HEIE(H

T 74 bDOBEEX Yt —IEEH

#include <actor.hpp>

NCE S ]

e uint3d2 t id

AyE—THEF /) OYY RID
e uintptr_t arg

518 (RA >R EFITEHE)

8% Doxygen
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27

7.5.1 SRR

T4 DEEX Y - UEER

752 RVINEERR
7.5.2.1 arg

uintptr_ t tk::Message::arg

S8 (RA >R ETISBEIE)
7.5.2.2 id

uint32_t tk::Message::id

Xyt—T85F / AWV RID

COBERFRIIRDOT 7ILh SHEEINE L

o C:/Users/yoneda/Documents/Pico_ Projects/tinykernel/tinykernel/include/tinykernel/ actor.hpp

7.6 tk:Mutex 2R

FREHE - BAEIEBV (07 v 7 - RAIMED I 2—FT v IR (HiOw o)

#include <sync.hpp>

NGB IFAYE §

e Mutex ()=default
o void lock ()

Ta-TyIRZOYILEY (BLETTOYIFHE)

e bool try_ lock ()

Sa-TYIRAOAYIEEAEFY (/rTOvFIY)

o void unlock ()

Sa-TyIROOVIERRLETY

e bool is_locked () const

8% Doxygen
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7.6.1 SRR

FhEHE - BREIEBYV A7y 7 - RAIMGDI 2 —FTv IR (HiOw )

HEVY —ZPRV T IAADERT IR ZMELET, Av I LIEZRIKAUNDIR ST
unlock() (p.29) FEZEICEFINE T, C++ D BasicLockable ZiE7fz L TH D std::lock guard *
tk::LockGuard (p.25) D\FIBRIEET I,

tk::Mutex mtx;

tk::LockGuard <tk::Mutex> lock(mtx);
/] OV T AlETIYay .
Y/ BBTTYOvY

762 IREFCRETF
7.6.2.1 Mutex()

tk::Mutex::Mutex () [default]

7.6.3 PAIAEHAR

7.6.3.1 is_locked()

bool tk::Mutex::is_locked () const [inline]
REOY I TN TULWBHESHZHE
7.6.3.2 lock()

void tk::Mutex::lock () [inline]
Sa—TyIRZOVILET (BLETTOY I

HOAXIHMRIFL TWVWBIHEIE. FBREIND X TEHA X% State::Blocked ICL THRIEL £95

7.6.3.3 try_lock()

bool tk::Mutex::try_lock () [inline]
Sa-—TvoZ200voERAFT (/>TOvFVY)
RbOfE

true 0w TSI
false DX XV HMRIFL TLWB T-HEBERK (T Oy 7 TEIEICER)

8% Doxygen
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7.6.3.4 unlock()

void tk::Mutex::unlock () [inline]
Sa-TYIVRAOOVIERIRLET

OvoaFRELTVWBRRIRALITHERTETE T, FEFADEZI I EFET 355, ROLELE
AEWERU%E 1 DEKRIEET,

DUV S AFERIIIOD T 7L E LT

o C:/Users/yoneda/Documents/Pico_ Projects/tinykernel/tinykernel/include/tinykernel/ sync.hpp

7.7 tk:PreemptGuard 23R

TVIVT2a B XA—TEATRLICEE TS RAII V75X

#include <kernel.hpp>

NGB AN
o PreemptGuard ()
e ~PreemptGuard ()

e PreemptGuard (const PreemptGuard &)=delete
o PreemptGuard & operator= (const PreemptGuard &)=delete

7.7.1 FEIR

TVIVT2a B XA—TEMUTRLICEE TS RAII V75X

EREFICEENT tkapreempt disable() (p.14) ZMU X I—TZIRIFTTBRICBE T tkipreempt «
enable() (p.15) ZMUE T,

tk::PreemptGuard guard;
/] COXRMIFRRY ZA v FHHEELAEW (12C/SPI BEH CICHHE)
i2c_ write_ blocking(...);

} /) BBITRRXY 24 v FHEM

772 WRERFCRREF
7.7.2.1 PreemptGuard() [1/2]

tk::PreemptGuard::PreemptGuard () [inline]

7.7.2.2 ~PreemptGuard()

tk::PreemptGuard::~PreemptGuard () [inline]

8% Doxygen
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7.7.2.3 PreemptGuard() [2/2]

tk::PreemptGuard::PreemptGuard (
const PreemptGuard & ) [delete]

7.7.3 FOEERE
7.7.3.1 operator=()

PreemptGuard & tk::PreemptGuard::operator= (
const PreemptGuard & ) [delete]

CDISRFRIIRDT 7L oHmBINE L

o C:/Users/yoneda/Documents/Pico_Projects/tinykernel/tinykernel/include/tinykernel/ kernel.hpp

7.8 tk::Semaphore 23R

5t < 7 # (Counting Semaphore (p.30)) / N1+ VLI T +

#include <sync.hpp>

KRR NEH

o Semaphore (int32_t initial _count=1, int32_t max_ count=1)

ERT A= EMELE T

o void acquire ()

BERZEBIZETHRREDZRVZTAOYv I LET
e bool try_ acquire ()

BROESZHEAET (/TOvFY)
o void release ()

BRZRNL. FERZIINDNUIREBEEDEZ X V% 1 DEKRSEEXY

e int32_t count () const

78.1 FEiR

FHtZ< 7 # (Counting Semaphore (p.30)) / N1+ V€I T =+

BROERF - BANICL 3 X VBERABZITVE T, BRNMBVSEIZTH XTI H State:Blocked ICER
LTHARLEL., REAFFICEXREDGEVWR XV SIEICERL £,

tk::Semaphore sem(0, 5); // ¥IHAfE 0. &K 5

/) BRI (BREHZEL £TTOY J1FH)

sem.acquire();

/] T FTILEGER (BIDRAH PR R0 H 5IRED - @A)

sem.release();

8% Doxygen
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512
initial count | FEAEIRA T > b (BBEEF: 1)
max_count | RAEBRAT > b (BBEER: 1)

7.8.3 FIEAEERR
7.8.3.1 acquire()

void tk::Semaphore::acquire () [inline]

BREEBITIETTHRIEDZRVEZTOVILET

BREADY LD 0 UTOBESIZZ X IDMKRIEREICAD, CPU IZMAEZXIA
&+XO),

SHEINET (CPU B

7.8.3.2 count()

int32_t tk::Semaphore::count () const [inline]

REOERAD Y b ZEUE

7.8.3.3 release()

void tk::Semaphore::release () [inline]

BRZERANL. FEPZIIDNDNUIREBIEDIZX V% 1 DERETEERY

7.8.3.4 try_acquire()

bool tk::Semaphore::try_acquire () [inline]
BROESZHAZY (/>T7OvF D)
RD{&E
true BREMIN (AT > A 1L REINTK)
false RO W\ e OB (T 0w o€ 9 BB AEIR)

DY ZRAFHRIIRDT 7AILhSHHEINE L :

o C:/Users/yoneda/Documents/Pico_ Projects/tinykernel/tinykernel/include/tinykernel/ sync.hpp

8% Doxygen
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95 R

7.9 tk::TaskHandle }{&§i&E

2RI DFAN FIL

#include <kernel.hpp>

KRR NEH

e bool is_valid () const

NCE S ]

o uint8_t slot {0xFF}
22 Z20v MBS (0xFF |$ES)/ KK

791 ¥R
R DFEAMNNY RIL
7.9.2 PASGERR

7.9.2.1 is_valid()

bool tk::TaskHandle::is_ valid () const [inline]

N RILHBEDE SHhZHIE

7.9.3 AV INEER

7.9.3.1 slot

uint8 t tk::TaskHandle::slot {OxFF}

A2 20w FES (0xFF I$EN /LK)

COIBERFHRIIRD T 7IILhSHHENE LT

o C:/Users/yoneda/Documents/Pico_ Projects/tinykernel/tinykernel/include/tinykernel/ kernel.hpp
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8.1 C:/Users/yoneda/Documents/Pico Projects/tinykernel /.
tinykernel /include/tinykernel /actor.hpp 2 71 Jb

#include "kernel.hpp”
#include <cstdint>
#include <cstddef>
#include <type_ traits>
#include <utility>

932

e struct tk::Message

TI74IEOBEX Yt —JHEER
e class tk:EventHub< MsgType, MaxSubscribers >
Xyt —JB T OBEE Pub/Sub 71 X/NNYF ¥
e class tk::Actor< MsgType, QueueSize >
Xy E—UEREB AR (7U2—) DEEV TR

HAIZR

e namespace tk

e template<typename MsgType>
size_t tk:publish (const MsgType &msg)

XytE—J0BEIEEL T BHRLTWSITARTO Actor (p. 19) NEFREEELEFT
o size_t tk:publish (uint32_t id, uintptr_t arg=0)
tk::Message (p.26) BOFEIRERF> a3 —bAy

8% Doxygen
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8.2 actor.hpp

[E¥AE]
00001 #pragma once
00002
00003 #include "kernel.hpp”
00004 #include <cstdint>
00005 #include <cstddef>
00006 #include <type traits>
00007 #include <utility >
00008
00009 namespace tk {
00010
00014 struct Message {
00015 uint32_t id;
00016 uintptr_t arg;
00017 };
00018
00028 template <typename MsgType, size_t MaxSubscribers = 4>
00029 class EventHub {
00030 struct Subscriber {

00031 void* actor{nullptr};

00032 bool (*post_ fn)(void*, const MsgType&){nullptr};
00033 };

00034

00035 static inline Subscriber subs_ [MaxSubscribers|{};

00036 static inline size_t count_ {0};

00037

00038 public:

00045 static bool subscribe(void* actor, bool (*post__fn)(void*, const MsgType&)) {

00046 uint32_t save = detail::sched_ lock();
00047 if (count__ >= MaxSubscribers) {
00048 detail::sched__unlock(save);

00049 return false;

00050 1

00051 for (size_ti=0;1i < count_; ++i) {
00052 if (subs__[i].actor == actor) {
00053 detail::sched _unlock(save);
00054 return true; // BFIREH

00055 1

00056

00057 subs_ [count_ ++] = {actor, post_fn};
00058 detail::sched__unlock(save);

00059 return true;

00060  }

00061

00067  static bool unsubscribe(void* actor) {
00068 uint32_t save = detail::sched__lock();
00069 for (size_ti=0;1 < count_; ++i) {
00070 if (subs_ [i].actor == actor) {
00071 for (size_t j=1;j + 1 < count_; ++j) {
00072 subs_[j] = subs_[j + 1];
00073

00074 count_ --;

00075 detail::sched__unlock(save);
00076 return true;

00077 }

00078 1

00079 detail::sched__unlock(save);

00080 return false;

00081 }

00082

00089 static size_t publish(const MsgType& msg) {
00090 Subscriber local _subs[MaxSubscribers];
00091 size_t n = 0

00092

00093 uint32_t save = detail::sched__lock();
00094 n = count_ ;

00095 for (size_ti=0;1i< n; +4+i) {
00096 local_subs[i] = subs_ [i];

00097 1

00098 detail::sched__unlock(save);

00099 1

00100

00101 size_t delivered = 0;

00102 for (size_t i =0;1 < n; ++i) {

00103 if (local_subsl[i].post_fn && local subs[i].post_ fn(local subs[i].actor, msg)) {
00104 delivered++;

00105

00106

00107 return delivered;

00108  }

00109

00111 static size_t subscriber__count() {

8% Doxygen
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35

00112
00113
00114
00115
00116
00117
00118
00134
00135
00136
00137
00138
00146
00147
00148
00149
00173
00174
00175
00176
00177
00178
00179
00180
00181
00182
00191
00192
00193
00194
00195
00196
00197
00198
00207
00208
00209
00210
00211
00212
00213
00214
00215
00216
00217
00218
00219
00220
00221
00222
00223
00230
00231
00232
00233
00234
00235
00236
00237
00238
00239
00240
00241
00242
00243
00244
00245
00246
00254
00255
00256
00257
00258
00259
00261
00262
00263
00270
00271
00280
00281
00282
00283
00284
00285
00286
00287

uint32_t save = detail::sched_ lock();
size_t n = count__;
detail::sched__unlock(save);

return n;

}
}

template <typename MsgType>

inline size_ t publish(const MsgType& msg) {
return EventHub<MsgType>::publish(msg);

}

inline size_t publish(uint32_t id, uintptr_t arg = 0) {
return publish(Message{id, arg});
}

template <typename MsgType = Message, size_t QueueSize = 8>
class Actor {
static__assert(QueueSize > 0, "QueueSize must be greater than 07);

public:
Actor() = default;
virtual ~Actor() {
EventHub<MsgType>::unsubscribe(this);

bool start(uint32_t prio = PRIO_NORMAL) {
EventHub<MsgType>::subscribe(this, [J(void* obj, const MsgType& m) {
return static__cast<Actor<MsgType, QueueSize>*>(obj)->post(m);
1)
handle = tk::create(task_entry, this, prio);
return handle_.is_ valid();

}

bool post(const MsgType& msg) {
uint32_t save = detail::sched_lock();
if (count__ >= QueueSize) {
detail::sched__unlock(save);
return false;
¥
queue_ [tail ] = msg;
tail = (tail__ + 1) % QueueSize;
count__++;
if (waiting_) {
waiting = false;
detail::wake_task locked(handle_);

detail::sched__unlock(save);
return true;

}

bool post(MsgType&& msg) {
uint32_t save = detail::sched_lock();
if (count_ >= QueueSize) {
detail::sched__unlock(save);
return false;
}
queue_ [tail | = std::move(msg);
tail_ = (tail_ + 1) % QueueSize;
count_ ++;
if (waiting_) {
waiting__ = false;
detail::wake__task locked(handle_);

detail::sched unlock(save);
return true;

}
template <typename U = MsgType>
typename std::enable__if<std::is_same<U, Message>::value, bool>::type
post(uint32_t id, uintptr_t arg = 0) {
return post(Message{id, arg});
}
TaskHandle handle() const { return handle_; }

protected:
virtual void on_ start() {}

virtual void on__message(const MsgType& msg) = 0;
private:

static void task__entry(void* arg) {
static_ cast<Actor<MsgType, QueueSize>*>(arg)->event_loop();

void event_ loop() {
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00288 on__start();

00289 for (53) {

00290 MsgType msg{};

00291 uint32_t save = detail::sched__lock();

00292 while (count_ == 0) {

00293 waiting__ = true;

00294 detail::block__current_ task_locked();

00295 detail::sched__unlock(save);

00296 /) AVTHFRARRAYFEN, HDZRIDES,
00297 // wake_task locked TRI TIN5 TICRS.
00298 save = detail::sched_lock();

00299

00300 msg = std::move(queue__[head_]);

00301 head_ = (head__ + 1) % QueueSize;

00302 count_ --;

00303 waiting = false;

00304 detail::sched__unlock(save);

00305

00306 /] AvE—=IF 0 2Ny F (O VERIRETRIT)
00307 on__message(msg);

00308 }

00309 }

00310

00311 MsgType queue_ [QueueSize]{ };
00312 size_t head_{0};

00313 size_t tail_{0};

00314  size_t count_ {0};

00315 bool waiting_{false};

00316 TaskHandle handle_ {};

00317 };

00318

00319 } // namespace tk

8.3 C:/Users/yoneda/Documents/Pico_ Projects/tinykernel/.
tinykernel /include/tinykernel /kernel.hpp 2 71 Jb

#include <stdint.h>
#include <stddef.h>
#include ”pico/runtime.h”

932

o struct tk::TaskHandle
22T DHEBINT FIL
e class tk::PreemptGuard
TVI>T7o a3 Btz A0-TEUTREICEET S RAIL V3R

BAER

e namespace tk
e namespace tk::detail

RIOOER

e #define TK TICKS PER_SEC 1000u

e Fdefine TK_ TIME_ SLICE_MS 10u

o #define TK_ _MAX TASKS 32u

o #define TK_DEFAULT STACK_SIZE (4 * 1024)
o #define TK_TASK(fn, prio)

DY OBRICA RV 2z BEIBRT S0 (BNE X IFR)

8% Doxygen



8.3 C:/Users/yoneda/Documents/Pico_ Projects/tinykernel/tinykernel/include/tinykernel /kernel.hpp
271l 37

PES

o using tk::TaskFn = void (x)(voidx arg)
e using tk::itask mask t = uint32_t
HlgeR
e enum tk::Prio : uint32 t { tk:PRIO_REALTIME = 1, tk:PRIO_HIGH =5, tk:PRIO_«~

NORMAL =9, tk:PRIO_LOW =13}
RRTDEBEELANIL

TaskHandle tk::create ( TaskFn fn, void *arg=nullptr, uint32_t prio= PRIO_NORMAL)
BT EER - BRLEFT
o void tk:start ()
tinykernel 27 a1 —S%EEILE T
o void tk:yield ()
WAERTHOR RV Z2—Hhil L. AELXEEOMOXIIAN CPU ZEELET
o void tk:sleep_ms (uint32_t ms)
REODR RV ZIBERBR ) —TEHEEFY
o void tk:exit (int code=0)
REODRR U ZKRT - WELEXT
e uint64_t tk:now_ms ()
AT LESRD S OFEREE S UWBEMATERELEY
e bool tk::lock ()
N—=ROz7RE>OY I EREIDAKBIEICKZ VT hIEo2avIcCADEFT
o void tk:unlock (bool was_enabled)
tkilock() (p.14) TASTOUTr AL I a>%=RkITET
o void tk:preempt_ disable ()
BAT7DRRIVRAYF (FUVI> T ay) z—RHICEILELEFT
o void tk:preempt_enable ()
BAT7DRRIVRAAYF (FUVIT>FaYy) zBRALET
e void tk::detail::static_register (const char *xname, TaskFn fn, uint32_t prio)
e uint32 t tk:detail::sched lock ()
o void tk:detail::sched unlock (uint32_t save)
e void tk::detail::block current_ task locked ()
o void tk:detail::wake task locked ( TaskHandle handle)
o uint8 t tk:detail::current task slot ()
e uint8 t tk::detail::find_highest_prio_waiter ( task_mask t wait_mask)

8.3.1 RYVOEZREMR
8.3.1.1 TK_ DEFAULT STACK SIZE

#define TK__DEFAULT STACK_SIZE (4 % 1024)

| BRIBIEODIR Y IHA X (N1 k)
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8.3.1.2 TK_MAX_ TASKS

#define TK_MAX_TASKS 32u

RAFRAIE (XOY k0 1FCored 7 K. RO b 1 (ECorel 71 RILEFA)

8.3.1.3 TK_TASK

#define TK_ TASK(

fn,
prio)
fié:
static void tk_ register_ ##fn(void) { \
::itki:detail::static_register(#fn, fn, (prio)); \

%’ICOiR,UNTIMEilNITiFUNC(tkiregisteri##f\n, 7779007);
DY ORIIR RV = BEIERT <00 (FNRZ X UER)

main() DBIZAFIIC Pico SDK DT VR A LA Zov A HEFBL TRV EZFRLET,

5%
fn 2RV BEBE (void fn(voidx arg))
prio | Z XRVB&KE (H: tk::PRIO_NORMAL (p. 13))

8.3.1.4 TK_ TICKS PER_SEC

#define TK_TICKS_PER_SEC 1000u

1 BBIEODDRAI—RTT 21— tick ¥ (Hz)

8.3.1.5 TK_TIME_SLICE_MS

#define TK_TIME_ SLICE__MS 10u

B—BEEXRIVBDZ A LXS 1 XEHE (T VW)
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8.4 kernel.hpp

[B¥RR)
00001 // tinykernel: minimal preemptive task scheduler for RP2350 (Pico 2, Cortex-M33)
00002 #pragma once
00003
00004 #include <stdint.h>
00005 #include <stddef.h>
00006
00007 #include "pico/runtime.h” // PICO_RUNTIME_INIT FUNC (static task registration)
00008
00010 #ifndef TK_TICKS_ PER_SEC
00011 #define TK__TICKS_PER_SEC 1000u
00012 #endif
00013
00015 #ifndef TK_TIME__SLICE__MS
00016 #define TK__TIME_SLICE_MS 10u
00017 #endif
00018
00020 #ifndef TK MAX TASKS
00021 #define TK_MAX_TASKS 32u
00022 #endif
00023
00025 #ifndef TK_DEFAULT_ STACK_ SIZE
00026 #define TK_DEFAULT__STACK_SIZE (4 * 1024)
00027 #endif
00028
00029 namespace tk {
00030
00032 using TaskFn = void (*)(void* arg);
00033
00039 enum Prio : uint32_t {
00040 PRIO_REALTIME = 1,

00041 PRIO_HIGH =5,
00042 PRIO_NORMAL =09,
00043 PRIO_LOW = 13,
00044 };

00045

00049 struct TaskHandle {

00050  uint8_t slot{OxFF};

00051

00053 bool is_ valid() const { return slot != 0xFF; }
00054 };

00055

00066 TaskHandle create(TaskFn fn, void* arg = nullptr, uint32_t prio = PRIO_ NORMAL);
00067

00074 void start();

00075

00081 void yield();

00082

00091 void sleep_ ms(uint32_t ms);

00092

00099 void exit(int code = 0);

00100

00106 uint64_t now_ ms();

00107

00115 bool lock();

00116

00122 void unlock(bool was__enabled);

00123

00132 void preempt_ disable();

00133

00141 void preempt__enable();

00142

00156 class PreemptGuard {

00157 public:

00158 PreemptGuard() { preempt_ disable(); }

00159  ~PreemptGuard() { preempt_enable(); }

00160

00161 PreemptGuard(const PreemptGuard&) = delete;
00162 PreemptGuard& operator=(const PreemptGuard&) = delete;
00163 }:

00164

00165 using task__mask_t = uint32_t;

00166

00167 namespace detail {

00168 void static_register(const char* name, TaskFn fn, uint32_t prio);
00169 uint32_t sched_ lock();

00170 void sched__unlock(uint32_t save);

00171 void block__current_ task locked();

00172 void wake_task_locked(TaskHandle handle);

00173 uint8__t current_task_slot();

00174 uint8_t find__highest_ prio_ waiter(task__mask_t wait_ mask);
00175 } // namespace detail
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00176

00177 } // namespace tk

00178

00187 #define TK__TASK(fn, prio)

00188 static void tk_register  ##fn(void) {

00189 w:tki:detail::staticregister(#fn, fn, (prio));

00190 \

00191 PICO_RUNTIME_INIT FUNC(tk register ##fn, "Z27Z900”);

8.5 (C:/Users/yoneda/Documents/Pico_ Projects/tinykernel /.
tinykernel /include/tinykernel /sync.hpp 2 7 Jb

#include "kernel.hpp”
#include <cstdint>

932

class tk::Semaphore

FH#t < 7 # (Counting Semaphore (p.30)) / N1 F VLI T +
e class tk:Mutex
FREE - BEEIE T 7 v 7 RAIMEDI 2a—Fv IR (HiOw o)
e class tk:LockGuard< Lockable >
Ta—-FTYIRAOOY I EZAI—THUTRLICEET S RAIl U5 X (std::lock__guard F82)

A%

e namespace tk

PES

o using tk::BinarySemaphore = Semaphore
NAFUEI T+ (#IHAfE 1, &K 1) OBITAUTX

8.6 sync.hpp

34
00001 #pragma once
00002
00003 #include "kernel.hpp”
00004 #include <cstdint>
00005
00006 namespace tk {
00007
00024 class Semaphore {
00025 public:
00031 explicit Semaphore(int32_t initial count = 1, int32_t max_count = 1)

00032 : count_ (initial count), max_count_ (max_ count) {}
00033

00039 void acquire() {

00040 uint32_t save = detail::sched_lock();

00041 while (count__ <= 0) {

00042 uint8_t slot = detail::current_ task_ slot();

00043 wait_mask__ |= (task_mask_t{1} « slot);

00044 detail::block__current__task_locked();
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00045 detail::sched__unlock(save);

00046 /] RIS release() SNTHHELIESBF VY
00047 save = detail::sched__lock();

00048 }

00049 count_ --;

00050 detail::sched__unlock(save);

00051 }

00052

00059 bool try_acquire() {

00060 uint32_t save = detail::sched_ lock();
00061 bool success = false;

00062 if (count__ > 0) {

00063 count_ --;

00064 success = true;

00065 1

00066 detail::sched__unlock(save);

00067 return success;

00068  }

00069

00073 void release() {

00074 uint32_t save = detail::sched_lock();
00075 if (count_ < max_count_ ) {

00076 count_ ++;

00077

00078 if (wait_mask !=0) {

00079 uint8_t slot = detail::find_highest_ prio_ waiter(wait_ mask_);
00080 if (slot 1= OxFF) {

00081 wait__mask &= ~(task_mask_ t{1} « slot);
00082 detail::wake_task_locked(TaskHandle{slot});
00083 1

00084 1

00085 detail::sched__unlock(save);

00086  }

00087

00089 int32_t count() const {

00090 uint32_t save = detail::sched_lock();
00091 int32_t ¢ = count_;

00092 detail::sched__unlock(save);

00093 return c;

00094 }

00095

00096 private:

00097 int32_t count_ ;

00098 int32_ t max_ count_ ;

00099 task__mask t wait__mask {0};
00100 };

00101

00105 using BinarySemaphore = Semaphore;
00106

00123 class Mutex {

00124 public:

00125 Mutex() = default;

00126

00132 void lock() {

00133 uint32_t save = detail::sched_lock();

00134 uint8 t my slot = detail::current_ task_slot();
00135 while (locked_) {

00136 wait__mask__ |= (task_mask t{1} « my_slot);
00137 detail::block__current_task_locked();

00138 detail::sched__unlock(save);

00139 save = detail::sched__lock();

00140

00141 locked_ = true;

00142 owner_slot_ = my_ slot;

00143 detail::sched__unlock(save);

00144  }

00145

00152 bool try_lock() {

00153 uint32_t save = detail::sched_lock();

00154 uint8 t my slot = detail::current_ task_slot();
00155 bool success = false;

00156 if (Nocked_ ) {

00157 locked_ = true;

00158 owner_slot_ = my_ slot;

00159 success = true;

00160 }

00161 detail::sched__unlock(save);

00162 return success;

00163}

00164

00171 void unlock() {

00172 uint32_t save = detail::sched_ lock();

00173 uint8_t my_slot = detail::current_task_ slot();
00174 if (locked_ && owner_slot_ == my_slot) {
00175 locked__ = false;

00176 owner_slot_ = 0xFF;

00177 if (wait_mask !=0) {
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00178 uint8_t slot = detail::find_highest_ prio_ waiter(wait_mask_);
00179 if (slot 1= 0xFF) {

00180 wait__mask &= ~(task_mask_t{1} « slot);

00181 detail::wake__task_locked(TaskHandle{slot});

00182 1

00183 }

00184

00185 detail::sched__unlock(save);

00186

00187

00189 bool is_locked() const {

00190 uint32_t save = detail::sched_lock();

00191 bool 1k = locked_ ;

00192 detail::sched__unlock(save);

00193 return 1k;

00194 }

00195

00196 private:

00197 bool locked_ {false};

00198 uint8 t owner_slot_ {OxFF};
00199 task__mask t wait__mask {0};

00200 };
00201

00210 template <typename Lockable>

00211 class LockGuard {

00212 public:

00217  explicit LockGuard(Lockable& m) : m_ (m) { m__.lock(); }

00218

00220  ~LockGuard() { m__.unlock(); }

00221

00222 LockGuard(const LockGuard&) = delete;
00223 LockGuard& operator=(const LockGuard&) = delete;

00224

00225 private:
00226 Lockable& m__;

00229 } // namespace tk

8.7 C:/Users/yoneda/Documents/Pico_ Projects/tinykernel /.
tinykernel /src/port /m33/port._ m33.c 2 7LIJL

#include
#include
#include
#include
#include
#include
#include

<stdint.h>
“hardware/clocks.h”
“hardware/structs/clocks.h”
“hardware/structs/m33.h”
“hardware/structs/scb.h”
“hardware/structs/systick.h”
”port_m33.h”

RIOOER

o #define FPCCR__ASPEN (1lu << 31)
o #define FPCCR_LSPEN (lu << 30)

o void tk_port_init (uint32_t ticks_per_sec)
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T

43

8.7.1 XVOEFREMR
8.7.1.1 FPCCR_ASPEN

#define FPCCR,__ASPEN (1u << 31)

8.7.1.2 FPCCR_LSPEN

#define FPCCR_LSPEN (1u << 30)

8.7.2 BIEKEHAR
8.7.2.1 tk_port_init()

void tk__port__init (
uint32_t ticks_ per_sec)

8.8 (C:/Users/yoneda/Documents/Pico_ Projects/tinykernel /.
tinykernel /src/port /m33/port_m33.h 2 7T JL

#include <stdint.h>
#include "hardware/structs/scb.h”

R

e void tk_port_init (uint32_t ticks per_sec)

o uintptr_t tk_port_make frame (uint8 t xbase, uint32_t size bytes, void *entry_ fn, void xarg)

e void tk_port_start (uintptr_t sp)

8.8.1 PRIAE¥RR
8.8.1.1 tk_port_init()

void tk_ port_init (
uint32_t ticks_per_sec)

8.8.1.2 tk_port_make_frame()

uintptr_t tk_port_make frame (
uint8_t x base,
uint32__t size_ bytes,
void * entry_ fn,

void * arg)
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8.8.1.3 tk_port_start()

void tk_ port__start (
uintptr_t sp)

8.9 port _m33.h

[B¥RE]
00001 #pragma once
00002
00003 #include <stdint.h>
00004
00005 #include “hardware/structs/scb.h”
00006
00007 #ifdef cplusplus
00008 extern 7C” {
00009 #endif
00010
00011 // One-time port setup: FPU context policy + SysTick + PendSV priority. Called from tk::start().
00012 void tk_port_init(uint32_t ticks_per_sec);
00013
00014 // Build a task’s initial stack frame. Returns the SP to start with.
00015 uintptr_t tk_port_make frame(uint8_t* base, uint32_t size_bytes, void* entry_ fn, void* arg);
00016
00017 // Jump into the first task (r0 = SP from tk_port_make_ frame). Never returns.
00018 void tk_port_start(uintptr_t sp);
00019
00020 // Trigger a PendSV exception to initiate context switching.
00021 static inline void tk__port_ trigger pendsv(void) {
00022 scb__hw->icsr = 1u « 28; // SCB_ICSR_PENDSVSET Msk

00023  ___asm___ volatile(”isb” ::: "memory”);
00024 }

00025

00026 #ifdef cplusplus

00027 }

00028 #endif

8.10 C:/Users/yoneda/Documents/Pico_ Projects/tinykernel /.
tinykernel /src/scheduler.cpp 2 71 Jb

#include "tinykernel /kernel.hpp”
#include <cstring>

#include ”pico/platform.h”
#include ”pico/multicore.h”
#include "hardware/sync.h”
#include "port/m33/port_m33.h”

932

e struct FpuCtx

BAER

e namespace tk
e namespace tk::detail
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R

o void isr_systick (void)

o uintptr_t tk switch_context (uintptr t cur_sp)

e void tk::detail::static_register (const char xname, TaskFn fn, uint32_t prio)
o void tk_task return_trampoline (void)

£

o FpuCtx tk_fpu_scratch [TK_NUM_CORES] = {}

8.10.1 PBIEKE¥AR
8.10.1.1 isr_systick()

void isr_systick (
void )

8.10.1.2 tk_switch_context()

uintptr_t tk_switch__context (
uintptr_t cur_sp)

8.10.1.3 tk_task_return_trampoline()

void tk_task_return_ trampoline (
void )

8.10.2 ZEENEERR
8.10.2.1 tk_fpu_scratch

FpuCtx tk_fpu scratch[TK_NUM_CORES] = {}
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~Actor

tk::Actor< MsgType, QueueSize >, 20
~LockGuard

tk::LockGuard< Lockable >, 26
~PreemptGuard

tk::PreemptGuard, 29

acquire

tk::Semaphore, 31
Actor

tk::Actor< MsgType, QueueSize >, 20
arg

tk::Message, 27

BinarySemaphore
tk, 12

block current task locked
tk::detail, 17

tk, 13

find__highest_ prio_ waiter
tk::detail, 17
FPCCR__ASPEN
port_m33.c, 43
FPCCR_LSPEN
port_m33.c, 43
FpuCtx, 24
s, 25

handle
tk::Actor< MsgType, QueueSize >, 20

id
tk::Message, 27
is_locked
tk::Mutex, 28
vali

C: /Users/yoneda/DocumentS/Plco PrOJects/tlnykerneﬂt% dlﬁeaél{elllan dle, 32

TALORIUTFLYZ 10

systi

C:/Users/yoneda/Documents/Pico__ PrOJects/tlnykerneli Kegﬁﬁ /é%%l’uilg

TA4LIRIDTFLYR 9

C:/Users/ yoneda /Documents/Pico_ Pro jects/tinykernel/fingkgynel /include/tinykernel

TALORIUTFLYZ, 10

TK_ DEFAULT STACK_SIZE, 37

C:/Users/yoneda/Documents/Pico PIOJects/t1nykernel/t@@{em@kn%cgﬁgng};emel/ actor.hpp,

33, 34

TK TASK, 38

C:/Users/ yoneda/ Documents/Pico PIOJects/t1nykernel/t@@<equ@,f{gclmﬁ1r5@€rn§é/ kernel.hpp,

36, 39

TK TIME SLICE MS, 38

C:/Users/ yoneda/ Documents/Pico_ Projects/tinykernel/ tlnykernel/mclude/tmykernel/ sync.hpp,

40

lock

C:/Users/yoneda/Documents/Pico_ Projects/tinykernel/tifyKefnel /src

TA4LIRIDUTFLYR 9

tk::Mutex, 28

C:/Users/yoneda/Documents/Pico_ Projects/tinykerial/ki@ykerhel /src/port

TALORIUTFLYZR 9

tk::LockGuard< Lockable >, 25, 26

C:/Users/yoneda/Documents/Pico_ Projects/tinykernel /tinykernel/src/port/m33

FA4LORKIYUTFLYR, 9

Mutex

C:/Users/yoneda/Documents/Pico_ Projects/tinykernel / ttiyRdmtelyse&/ port /m33 /port__m33.c,

42

C:/Users/yoneda/Documents/Pico_ PrOJects/tmykerﬁ]&‘]"m@%ernel/src/port/m33/port m33.h,

43, 44

C:/Users/yoneda/Documents/Pico_ Projects/tinykernel/ tlnykernel /sre/scheduler.cpp,

44
count
tk::Semaphore, 31
create
tk, 13
current__task slot
tk::detail, 17

exit

on’ message
tk::Actor< MsgType, QueueSize >, 20
on_ start
tk::Actor< MsgType, QueueSize >, 21
operator=
tk::LockGuard< Lockable >, 26
tk::PreemptGuard, 30

port__m33.c
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INDEX

FPCCR_ASPEN, 43
FPCCR_LSPEN, 43
tk_ port_init, 43
port_ m33.h
tk_ port_init, 43
tk_port_make frame, 43
tk_ port_ start, 43
post
tk::Actor< MsgType, QueueSize >, 21
preempt__disable
tk, 14
preempt__enable
tk, 14
PreemptGuard
tk::PreemptGuard, 29
Prio
tk, 13
PRIO_HIGH
tk, 13
PRIO_LOW
tk, 13
PRIO_NORMAL
tk, 13
PRIO_REALTIME
tk, 13
publish
tk, 15
tk::EventHub< MsgType, MaxSubscribers >,
23

release
tk::Semaphore, 31

S
FpuCtx, 25
sched lock
tk::detail, 17
sched_unlock
tk::detail, 18
scheduler.cpp
isr_ systick, 45
tk_ fpu_ scratch, 45
tk_switch_ context, 45
tk_ task return_ trampoline, 45
Semaphore
tk::Semaphore, 30
sleep_ ms
tk, 16
slot
tk::TaskHandle, 32
start
tk, 16
tk::Actor< MsgType, QueueSize >, 22
static_ register
tk::detail, 18
subscribe
tk::EventHub< MsgType, MaxSubscribers >,
23
subscriber count

tk::EventHub< MsgType, MaxSubscribers >,
24

task mask t
tk, 12
TaskFn
tk, 12
tk, 11
BinarySemaphore, 12
create, 13
exit, 13
lock, 14
now_ms, 14
preempt_ disable, 14
preempt__enable, 14
Prio, 13
PRIO_HIGH, 13
PRIO_LOW, 13
PRIO_NORMAL, 13
PRIO_REALTIME, 13
publish, 15
sleep_ ms, 16
start, 16
task_mask_t, 12
TaskFn, 12
unlock, 16
yield, 17
tk::Actor< MsgType, QueueSize >, 19
~Actor, 20
Actor, 20
handle, 20
on__message, 20
on_ start, 21
post, 21
start, 22
tk::detail, 17
block current_ task locked, 17
current_ task slot, 17
find_ highest_ prio_ waiter, 17
sched_ lock, 17
sched_ unlock, 18
static_ register, 18
wake_task_ locked, 18
tk::EventHub< MsgType, MaxSubscribers >, 22
publish, 23
subscribe, 23
subscriber__count, 24
unsubscribe, 24
tk::LockGuard< Lockable >, 25
~LockGuard, 26
LockGuard, 25, 26
operator=, 26
tk::Message, 26
arg, 27
id, 27
tk::Mutex, 27
is_ locked, 28
lock, 28
Mutex, 28
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try_lock, 28
unlock, 28
tk::PreemptGuard, 29
~PreemptGuard, 29
operator=, 30
PreemptGuard, 29
tk::Semaphore, 30
acquire, 31
count, 31
release, 31
Semaphore, 30
try__acquire, 31
tk::TaskHandle, 32
is_ valid, 32
slot, 32
TK_DEFAULT_STACK_SIZE
kernel.hpp, 37
tk_fpu_ scratch
scheduler.cpp, 45
TK_MAX_TASKS
kernel.hpp, 37
tk_ port_init
port__m33.c, 43
port_ m33.h, 43
tk_port_make frame
port_m33.h, 43
tk_ port_ start
port_m33.h, 43
tk switch context
scheduler.cpp, 45
TK_TASK
kernel.hpp, 38
tk_task return_ trampoline
scheduler.cpp, 45
TK_TICKS_PER_SEC
kernel.hpp, 38
TK_TIME_SLICE_MS
kernel.hpp, 38
try_acquire
tk::Semaphore, 31
try__lock
tk::Mutex, 28

unlock
tk, 16
tk::Mutex, 28
unsubscribe
tk::EventHub< MsgType, MaxSubscribers >,
24

wake task locked
tk::detail, 18

yield
tk, 17
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