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1.0 %8B

A RTE BFHNAGFEERIAA tisf AFEIRER, ATES LR RAM (3 MCU, RTE X}
H#TT7HE, FEERTZHAASA I RAM,

Tisf solves the problem of the worst case bound maintaining the efficiency of the
allocation and deallocation operations allows the reasonable use of dynamic memory
management in real-time applications. The proposed algorithm, with a constant cost O(1),
opens new possibilities with respect to the use of dynamic memory in real-time applications.
There exists an increasing number of emerging applications using high amounts of memory,
such as multimedia systems, video streaming, video surveillance, virtual reality, scientific data
gathering, or data acquisition in control systems.



tisf SERNARAGFESESSIXF LN T GXERTEA test 4 tsf SSELAITEANMNE, T IAM
HEMIKE):

malloc() First-Fit Best-Fit DL’z malloc EBinary Buddy TLSF
worst mean worst mean worst mean || worst | mean || worst | meat
Test 1 25636208 | 11256641 || 17007384 | 10322776 168 g1 4140 | 1239 135 148
Test 2 2124 1971 2124 1971 || 16216 | 15974 244 220 172 142
Test 3 568 201 302 197 128 76 5660 | 5448 120 113
Test 4 702 233 336 193 124 75 5460 | 3309 180 168
free() First-Fit Besi-Fit DL's maflec || Binary Buddy TLSF
worst | mean || worst | mean || worst | mean || worst | mean || worst | mean
Test 1 528 103 2012 200 460 67 2728 343 140 o7
Test 2 428 130 428 150 26 71 1976 | 1448 132 ]
Test 3 340 107 324 113 360 131 6512 | 3504 124 k]
Test 3 348 137 372 204 136 63 3728 | 2881 188 164

Table 1. Test summary for the malloc and free operations. Results are given in number of processor
cycles.
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458 [MEM] »» [28282bS8] (128 bytes, used, prev used)
451 [MEM] »» [28@82be@] (64 bytes, used, prev used)
452 [MEM)] »» [28882c28] (2848 bytes, used, prev used)
453 [MEM] > [28883438] (27288 bytes, free [8, 8], prev used)
454 [MEM] »» [2888%ed8] (sentinel, used, prev. free [28883438])
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ThreadIDGUI o \ GUIThread
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osDelay (1
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RTE RoundRobin Init
RTE RoundRobin CreateGroup ("RTEGroup"
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2.2.2 tEEERTESA

RTE RoundRobin Err e RTE RoundRobin CreateGroup

“Croupnanc) ]

2.2.3 FRENERI =AY ID

RTE RoundRobin GetGroupID GroupName

224 BlEERSE
RTE RoundRobin Err e RTE RoundRobin CreateTimer
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TimerName
ReloadValue
ReloadEnable
RunEnable
TimerCallback

UserParameters

2.2.5 FRENERI =AY ID
RTE RoundRobin GetTimerID GroupID

TimerName
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RTE RoundRobin Err e RTE RoundRobin RemoveTimer

GroupID TimerID
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RTE RoundRobin TickHandler
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2.2.9 HE— 1 ERTRS

RTE RoundRobin Err e RTE RoundRobin ReadyTimer

GroupID TimerID

2.2.10 Ef— ERTEE

RTE RoundRobin Err e RTE RoundRobin ResetTimer

GroupID TimerID
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RTE RoundRobin Err e RTE RoundRobin PauseTimer

GroupID TimerID
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RTE RoundRobin Err e RTE RoundRobin ResumeTimer

GroupID TimerID
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RTE RoundRobin IfRunTimer TimerID
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HES— N ERNSBRES:

RTE_Shell Tnit
RTE_RoundRcbin CreateTimer (0, "ShellTimer",100,1,1,RTE_Shell Poll

osMutexAttr t MutexIDStdioAttr
"StdioMutex"
ou
NULL

MutexIDStdio osMutexNew («MutexIDStdioAttr

WMREFEAER L, FEALIMYIER L REC

artHalHandle ng, length, HAL MAX

RTE Reg Puts (RTE Puts
RTE_Printf "HelloWorld!'\r\n"
HUEHIEFEZEA Shell #1740 IER, BRIT:

RTE Shell Input (UartHandle[*usart name] .UsartData.puBDatabuf, UartHandle|*usart name].UsartData.uléDatalength

gLk, BNSERARIRAVEE M.
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3.2.1 BRI

RTE Reg Puts PutsFunc

3.2.2 fEERIE (RSZF5%)

RTE Printf pcString

3.2.3 HI— Shell #&R48
RTE Shell Err e RTE Shell CreateModule module

3.2.4 73— Shell ‘I=REBEFIHES
RTE Shell Err e RTE Shell AddCommand module

cmd, RTE Shell Err e func argc argv




3.2.5 Hlls— Shell EEHRIARAIISEISS

cmd

3.2.6 #1981k Shell 1511

3.2.6 Shell FEERTERISE(TSS

3.2.7 Shell #&=5E N
RTE Shell Input Data Length

3.3 {ERRHI

SEAk SLRTE 9F%4EfE, & OZ&iEF %A system.help, BIT]HEIEZ R L IR SHELL &
e

467 RTE Version:3.7.8319

Available Module

Module Name:system
Fuction Name:help ---:Available help when using Shell Example:system.help
Fuction Name:print ---:5imple printf Example:system.print(str)

Module Name:timer

Fuction Name:pause ---:Pause a running timer Example:timer.pause(groupname,timername)
Fuction Name:resume ---:Resume a pasuing timer Example:timer.resume(groupname,timername)
Fuction Name:demon ---:Demon all running timers Example:timer.demon

Module Name:mem

Fuction Name:demon ---:Demon a specific membank Example:mem.demon(®@)
483 [SHELL] Module Name:kvdb
484 [SHELL] Fuction Name:printenv ---:Print all env variables Example:kvdb.printenv
485 [SHELL] Fuction Name:newenv ---:Create a env variable Example:kvdb.newenv(key, value)
486 [SHELL] Fuction Name:setenwv ---:5et a env variable Example:kvdb.setenv(key, value)
487 [SHELL] Fuction Name:delenwv ---:Delete a env variable Example:kvdb.delenv(key)
488 [SHELL] Fuction Name:resetenv ---:Reset all env variables Example:kvdb.resetenv
ABD - - oo
498 [SHELL] Module Name:ESPBZ66
491 [SHELL] Fuction Name:AT ---:ESP8266 Debug
Anm
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RingBuffer B9{E A7 7%:

RTE_MEM AllocO (MEM RTE, S ize

ize

&,

.:)m R gQ . geQuene--RingBuff, MessageQuene- ~QueneBuffer, sizeo Si
BERERENETE RRAEBPIERSE, AFEAEA RTE_RingQuene_Init #7414
MessageQuene A3{E I 755%:

RTE_MessageQuene Init (:ShellQuene, SHELL BUFSIZE

HEABREWETE, ARFEH RTE_MessageQuene_Init #H{THIA 1L .
4.2 FHEGIFE
4.2.1 ¥J4a4t RingBuffer

RTE RingQuene Init (RTE RingQuene t *RingBuff buffer

itemSize count

4.2.2 iB=—" RingBuffer

RTE RingQuene Flush (RTE RingQuene t *RingBuff

4.2.3 3REN—" RingBuffer K/J\

RTE RingQuene GetSize (RTE RingQuene t *RingBuff

4.2 4 $REX— RingBuffer BEEEEAN

4.2.5 3REX—* RingBuffer =&
RTE RingQuene GetFree (RTE RingQuene t *RingBuff

4.2.6 #r— RingBuffer EBEi#
RTE RingQuene IsFull (RTE RingQuene t *RingBuff

4.2.7 ##r— RingBuffer R A=
RTE RingQuene IsEmpty (RTE RingQuene t *RingBuff

42.8 EARNGIE

data

4.2.9 BASNEIE

RTE RingQuene InsertMult (RTE RingQuene t *RingBuff

data num

4.2.10 EXHEENEE

RTE RingQuene Pop (RTE RingQuene t *RingBuff



4.2.11 ENHS/NEIE

RTE RingQuene PopMult (RTE RingQuene t *RingBuff

4.2.12 MessageQuene #J34

RTE MessageQuene Init (RTE MessageQuene t *MessageQuene

ize

4.2.13 JEENF

RTE MessageQuene Err e RTE MessageQuene In (RTE MessageQuene t

MessageQuene Data DataSize

4.2.14 ;EEHF

RTE MessageQuene Err e RTE MessageQuene Out (RTE MessageQuene t

MessageQuene Data DataSize
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RIEHRERR A https://github.com/armink/EasyFlash
RTE ML 7 HxEh, RIRET KVDB BIER
7t 3.4.0313 fRAH, ZEBDEFE|T EasyFlash FIEHFTARA 4.0.0,

5.1 BABE
TEXFRINRY KV 24

env rte_kvdb_lib
"bhoo t t imes™, "Q"

RTE KVDB Init

osMutexAttr t MutexIDKVDBAttr

NULL

MutexIDKVDB osMutexNew («MutexIDKVDBAttr

default env_set size sizeof (rte_kvdb 1lib sizeof (rte_kvdb 1ib|C
EfErrCode result EF NO ERR
if (result EF NO ERR

result ef env init(rte kvdb 1lib, default env set size

SEAL Flash S H 7R (HI8 & M9 S 1A
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addr
> result EF _NO ERR
ertParam(size 4 0

=
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4, addr
addr

0o W

=)

return result

(NI I
[N

addr
EF_NO FRR

0
sector
ertParam (addr KVDB_ ER

addr
EF NO ERR

read data

RTE AssertParam(si

Rpe]fEA:

r\n",KVDB TXT,i boot times

5.2 FREGIE
5.2.1 & KV #ERE

EfErrCode ef load env

5.2.2 HLETER KV 4

5.2.3 SKER—N KV #iE

5.2.4 R—AN KV RS EHE

EfErrCode ef set env key value

5.2.5 MER— KV £dz

EfErrCode ef del env key
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2.6 {RF4E1 KV BUERE
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5

fErrCode ef save env

2.7 EE KV #IRENEIA

I

5

fErrCode ef env set default

2.8 FE=FT

5

]

5

]

5

]

ef get env write bytes

2.9 REFHREF KV BURE

fErrCode ef set and save env key value

2.10 MBRFHRTF KV iz

fErrCode ef del and save env key

211 #aE KV S0z

fErrCode ef env init(ef env default env

i

(9]

Dj .

u
N
—
w
B

efault env size

s

Dj .
N
N
N
o
xh
A
Il

Q

0.

0.

n

o

H

fErrCode ef port read u size

e

=] v

2NN

ek
i
Il

fErrCode ef port erase leleha size

5.2.14 5#0

&3]

fErrCode ef port write leleha buf

size

5.2.15 ER8EO

ef port env lock

ef port env unlock

6 Hifth
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6.0 iiBH

ZE IR S A S HA KRR A
VEC #8R: =h7SEASCI.

UString 18 RE c EFFFREIEAIESR,
MATH #85k: —L RTE TR ITE S,
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7 GUI =R

7.0 i%E8

ZERS %A LVGL, RTE SSHE#H#T T OXME (W GUI_Port), B3 GUI /9851 BAN
FMiES % GUI XY https://docs littlevgl.com/,

7.1 GUI RIFtESR

A GUI #HITREFRITHNEARBRKIESI 0.1 /M.
7.2 HHGIE
7.2.1 ¥IRICIER APP 1E2R

APP Init (lv obj t *father name

7.2.1 3 APP IEEETIN—1 APP fEiA DR
APP Add(app dsc t *app conf

7.2.2 F— 1 EEHRINEY APP A DR ELSIf)

app inst t APP New (app dsc t app dsc conf

7.2.3 7BBx APP fEZRERY— APP LA
APP Remove (app inst t app

7.2.4 latt—"~ APP LRI GUI R
lv obj t APP GUI Init (app inst t app
7.2.5 $HE—> APP LRy GUI K&t
APP GUI Delnit (app inst t app
7.2.6 ¥JF—> APP SLAIRIEN
lv obj t APP Win Open (app inst t app
7.2.7 XiA—"> APP SLAIRIEN
APP Win Close (app inst t app

7.2.8 EapF—> APP Ll
APP Rename (app inst t app name

7.2.9 1RIEAREZRIRE—1 APP LAl
app dsc t APP Dsc Get name

7.2.10 HEEF APP LI Z [BJRIER
APP Con Check(app inst t sender, app inst t

receiver
7.2.11 J974 APP SCHIEESTIE,

APP Con Set (app inst t sender, app inst t receiver
7.2.12 HFRFAN APP SLAIRGIEIT

APP Con Del (app inst t sender, app inst t receiver
7.2.13 P~ APP SCRIZ [EJBHTEURIEIX

APP Con Send(app inst t app send app com type t

type data size



8 H=RHIEIRIR

8.0 i%EA

ZEB A% A openmy, RTE WHHATTTEOXNEE, X MV EXRANFMESX,
TuringBoard Fi A F .

9 1EA=S

LVGL B RIR%HE GUI_Builder, BRI A T FH{ERAFELERFREHE SLRTE FIIREFF
. BUNTEA codeblock+gec+sdi2+windos api X HEMIIEZRIEE T — SLRTE B9_E LA
FRAMRE, JERREGEBIIMEL T FERE.
9.0 1EHIESIRREEE

B ER%E CodeBlocks, —B& Next BIT], LT RRFEE EENRIERS.

EE L3 TDM-GCC:

TDM-GCC Setup = X

Wizard Action
Choose which action you want the setup wizard to perform.

Create
: Create a new TDM-GCC installation

Manage

: Manage an existing TDM-GCC installation

Remove
: Remove a TDM-GCC installation

Check for updated files on the TDM-GCC server

Cancel

1%F¥ Create, RFEFRERT, —I& nexto
YT 7 FEEA CodeBlocks FiRINgEFe:
1% % settings-compiler,



Compiler settings

Global compiler settings
Selected compiler
GNU GCC Compiler v

Set as default Copy Rename Delete Reset defaults

bealtgzﬂvier Compiler settings Linker settings Search directories Toolchain executables Custom variables Bui * | *
settings

Policy:

Compiler Flags  Other compiler options Other resource compiler options #defines

B General A
Profiler settings Have g++ follow the 1998 ISO C++ language standard [-std=c+[]
Have g++ follow the C++11 ISO C++ language standard [-std=c¢[]
Have g++ follow the C++14 ISO C++ language standard [-std=¢[ ]
Have g++ follow the coming C++0x (aka c++11) ISO C++ languz []
Have g++ follow the coming C++1y (aka C++14) ISO C++ langui []
Have g++ follow the coming C++1z (aka C++17) ISO C++ languz []
Have gcc follow the 1990 ISO C language standard (certain GNL []
Have gcc follow the 1999 ISO C language standard [-std=c99] []
Have gcc follow the 2011 ISO C language standard [-std=c11] []
In C mode, this is equivalent to -std=c90, in C++ mode, it is equ []
Position Independent Code [-fPIC] O
Static libgcc [-static-ibgec] O

M

Statir lihetdras [-chaticlihetdras]
NOTE: Right-click to setup or edit compiler flags.

Batch builds

oK Cancel

Selected compiler

GNU GCC Compiler

Compiler settings Linker settings Search directorigs Toolchain executables cy variables Build op!

Compiler's instaliation directory

C:\MinGW \

NOTE: All programs must exist either in the "bin" sub-directory of this path, or in any of the "Additional

Program Files = Additional Paths

r mmmemilae. [ . -
Program Flles  Addtional Paths
C compier: [mﬁ_&d-wmmqwiz-qcc.exe

C++ compiler: [x86_64-wbs-mnguiz-ge+.exe

Linker for dynamic lbs: {xﬁﬁiﬁﬂi-wﬂ-ﬂ"ngwﬂ-gﬁ.exe

Linker for static libs: ‘ ar.exe

Debugger: GDB/CDB debugger : Default =
Resource compiler: ‘ windres.exe
Make program: [mgw}kae.exe

OKBIE], RIFFTITE KBAEF RS



Hello world!

WTAmEMTEO, TN shell 354
BB EFERAR tabview:
FEWLES ] PUBIT preloader 41— E R 28 LI N5 E
@ SL_RTE Simulator = X

O

System starking...

Tabview AR EFREHT:
@ SL RTE Simulator

Data Center




@ SL_RTE Simulator

Data Center

a

9.1 {&#gE GUI REFHE

9.2 Hfth

10 WRAHE

note: {F AEMEREY TENBEN SR stm32fxx.h Fl system_stm32fxxx.c B i 4h
FC & 89305
A HAL EEE S TRREEB W stm32fxxx_hal_conf.h F it $hEz & &5

2017/09/22
BRZS 1.0release:
2017/09/23

SR E bsp M app HiR app F AR THEMHEE (SoftTimer BrSM 1B5HXS coterxm K
% mcu —E0)

AN bget AFFEIR K3 app T ANBSHESEANF (BT debug L OEF)

&2 ringbuffer EHEFIFIATIZE HENZSRFHE

2017/11/06
254 tmlib 715 1.1 lRARE BT F7 AR HAL E
2017/11/12

2.0 RAHIBRT spi HAERE LMikiEid
AT EE mppt T1E FFIRTERMEST 1 R DUR B4 EAER
&2 app H led F1 key & bsp &

2017/11/13
5eh% com key led XfF 1 F9IEED



BT key Fl led FHIEBERF m3 F1 md RIIH#%
B4 m3 WL comfl

4 E H bsp EEME

BT bsp_timerbase

2018/04/17

WIRAFHAERS 1.2

app_mem Bt rix BEHRNGFEERRSKMAEE HEEESBRINESE.
140 app_stdio & printf

¥ APP_Config 1 BSP_Config Ai& - F MDK FFRIFE, TJEERE.

2018/05/30

EARZTA F1 REXZFENTTL;
THIETH F4 BISRZRSHFEEA bsp B2

2018/06/15

SERY bget WEE FHIXFZHATEF MBR app_mem
%54 SL_LIB 24 SL-RTE
&2 F1 B8R OB DMA TIEER
A3 MDK FF & B93EEE
B HTAY RTE £ STM32F103C8T & Li@id 1ms &2 debug 3§42 71K

2018/08/07 KR4 2.0.0807

EiwmH,

EERE A,

EE Debug FHEZ A shell;
&E Config X14;
BIEBRHANTEE,

2018/08/26 hRAS 2.1.0826

BIPT RTE SCHHHEZE;
%187 ESAYFLASH {EA KEY-VALUE $UEZE;
BREIATF TM1294 TR E (SHELL 5 SM B&7ShRA) ;

2018/08/31 kR4S 2.2.0831

AN AGFEE,

ES 7 roundrobin #1 shell;

HeiAT 407 BIRFXIME,; (SHELL 5 SM shEaSEEMmA, 4mSAS £ Z NN
FRR),

2018/09/02 hRAS 2.2.0902

407 9B 0 bsp XHEE;
52/% RTE Stdlib 1 RTE_Stdio A97%44;
5t RTE RetargetlO, fFHIEALTIE Microlib I8,



{&1ET Config 3Xf4;
2018/09/30 hRAS 2.3.0930

0 RTE_Vec #0 RTE_List;
F F RTE_Vec EH#XS Shell, Timer. SM FREHHFTEN,
FaF%4E GUI;

2018/10/2 k45 3.0.1002

52T GUI B9%%4E, GUI BRAS 4 5.0.1;
58 7 RR #rAAL;

2018/11/2 k%S 3.1.1102

EM GUI K15, GUI fRAS4 5.2.0;
ER ISR
&5 RTE_Config;

2018/12/27 [R&FS 3.2.1227

Ivgl WIZFHEEE 5.2.1, &5 EB4 RTE_APP;
— e fth/ [\,

2019/01/07 hR&S 3.3.0107

Ivgl EFTLLEED,

MEM. Message ¥EIN1E F8i;

STDOUT #1 KVDB L B F 8112 45;

LOG AT & MELR,

FHZBETESR, k% E RTE Stdout. FILE. Flash;
fit4k include £543;

2019/01/13 R4S 3.3.0113
BE 7T MEM. Message B9 H FH1B4H,;
2019/01/24 hRFS 3.3.0124

Mk T FIEY GUI_File #53k;
522 PC f# ] SL_RTE K912 45,
FH T Shell #&5k, IfH GUIEANT Shell X%, LRTEIE ob] B2 MK,

2019/01/30 hR#= 3.3.0130

523 PC {#H SL_RTE 91248,
A GUIEBINTT FIZSEIE,

2019/03/13 hR%+= 3.4.0313

FH4% GUI B 5.3.0
F+4% KVDB % 4.0.0

2019/03/16 hR4= 3.6.0316



% umm_malloc 1E AR FEIRIELR,

2019/03/17 hR#FS 3.7.0317

R st YD W B IRAES,

2019/03/19 hR4S 3.8.0319

£ T APP_Module 9485, IERHIL GUI #l RTOS FizHE,
T—hRasiti

1. IAP EERS TR N5 4E,
2. lua ARG
3. RTE Simulator F9ThEESEE: M5, BRO@ITL. X, LBYIHEEHRE] cmsis £0;



