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» |0T Security = |oT Processors
» |0T Analytics = |oT Operating Systems
» |oT Device Management » Event Stream Processing
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= L ow-Power, Wide-Area Networks
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* IoT Operating Systems (OSs)

#@E%MOS%S‘ZW% loT Operating SyStemS (OS) * Energy and memory efficient approaches
. . . e Sensors, IoT platform support and limitations in IoT OSs
mﬁ%jﬂ Operatlng SyStem for Internet of thlng * Interoperability of IoT OSs protocols and devices
LJi/b\/_\EE“%'j(%L/_\E}_L_“J: Xj':_]:&r@ﬂflx—_l OS e Simulation, emulation and testbed support, limitations and Solutions
* Resource management for IoT OSs
BRFRRITE X . MERRRIPSIEATS MERTEA -

e Memory management for resource constrained IoT devices
e Security issues and solutions for privacy in IoT OSs
e Co-existence of technologies, limitation and solutions

e Standard API specifications for IoT OSs

Windows 10 loT Core ELSEVIER (T—RITERZ ) loT 0S ETIMASER

The operating system built for your Internet of Things
Arm Mbed OS is an open source embedded operating

An d rO | d Th I n g S system designed specifically for the "things" in the Internet of

Things.
Build connected devices for a wide variety of
consumer, retail, and industrial applications It includes all the features you need to develop a connecled

product based on an Arm Corfex-M microcontroller,

Huawei LiteOS 51}

including security, connectivity, an RTOS, and drivers for

Huawei LiteOS 24 3 alo T4z

sensors and | /O devices.

8 BAXRABKES
4/21/2018 v www.e f org



HYIER I O SHY T AAFIE

- ETEAL [
o B NSRS, R PRI A gw@wﬁg
- ETEBIRO AN N
- $16-32-64bit MCU/MPU., BRI NS AR e Y
. STEREETIRE w
- SREMTATNES, ITATIEEEEE RN
- YIBEZS

- %H%M?Eé@éﬁﬁ%*ﬂﬁ%&é’fi BHEMEINBRENEIIEXNAIEE

« ZEAED

- BE BN THRITEIREEIE, SUEFENDTT, eizdfls
XIE, XER %Hﬁl@iﬁﬁ&%ﬂ)&l@ﬁ' ERVEAL,

| BEEE. TEMARSNEE, S, SREEESRETE |

9 BRARRRHKES
7 www.e:bf.org



YIEXOS BITIZILIA

= HEIMZ - RIAWIELNOS ERA A EVIEA
- HEHARM mbed OS BE&E LA~ &%, 1.0/2.0-3.0-5.0 (5.8.2)
- ARM ERAME: mbed BERFAPTF AR ER
- [REIMICO OS 4bEmaE I RIVEEERHA
- Window 10 10T core BBEER=ARE
- Ali OS IEfEiH#AloT i
» PR SIMRIEERY R AR
- Ali OS FINXP. ST RiAE™IZESDN, flite OS BENAE .. ...
» EAMEIA BT 2 EFREERRERYIEANOS
- fERRIRTOS YPER M fFRIR 5 Z=FRII
- kRN 5 FIRIBRI D

| k0TE6R. MRTERENE

10 BRAXRFRES
4/21/2018 7 www.e-bf.org



YRR R E R ST

A LB =ZYIEXOS  (WIBRRERIFARIRTTZR)
= S 1YIERRI N FBFF R RIOS SFE(WAE)
- mbedOS, MICO OS, Android
things...
- DIISTHEMCURIMPU(RLIRSE) Fisk
= PIBRANTNOSAEN, 3 BSHFIER N
- Linux #FJAndroid
- FreeRTOS, uc/OS-lll, ThreadX,
Vxwork 7 . NucleusfRT-Thread...
- RIS, EESISIoT RIFAS MPU —

- Amazon FreeRTOS

- BARRGRES

m—— RS T www.e:tf.org



ARM mbed OS
T

mbed OS API

Mbed OS H#%
- ZHEEMCU ZB#3, C/C++ API
- CMSIS-RTOS RTX

mbed OS [a/4- WAE]

mbed OSXIFEFEEIER

- WiFi, BLE. LoRa. 6Lowpan, %%
4%, Ethernet/CAN % (NB-IOTER
AN

mbedOS &£&¢

- =E{F4PH140: mbed uVison, mbed
TLS #Imbed Client

FEMTE-mbedCLI, GIT. IAR/GCC
mbed cloud connection
Fardare herces - W NEZ (Watson 10T, AWS)

footof st | TRNG Perphers TkioT= ( ADVANTECH...)
TrstZone for ARMUBM ARM CortexcM CPU - IHRIEFRL SR

https://developer.mbed.org/ BAREHAEES

mbed OS core mbed OS runtime

-
T
<
B
L=
T
3
v
9
w




Huawel LiteOS

Huawei LiteOS FIREZBARIER, F—EREIEME, FERY BA%, Bl

EREFFER https://github.com/LITEOS/LiteOS_Kernel

RIFgProfile B0 APIs 8552 T mDNS/CoRE-RD
IR EENY CoAP/MQTT/LWM2M DTLS/TLS

% BfEHY
ﬂﬁixfg;!& BLE/WiFi/6LowPAN/Zigbee/

PLC/NB-IoT

POSIX# ( Libc/Libm/STL C/C++iE=t7AERE )

ARM Cortex-M0 , Cortex-M3 , Cortex-M4 , Cortex-M7 ARM Cortex-A7 , Cortex-Al7 , Cortex-A53 ARM11

YIBAWERMER S, RimiREFE R ERETES

SHLREEER
HiE 84N

al{R4E , RNBI6KB
UARINEE

uSZRIERL
XSS RE
REtREEO

BARRRRES
7 www.ebf.org



Amazon FreeRTOS

» Amazon FreeRTOS 2—FEAFHIEHIzsaRER SR, AlLEIRAABRIE
IFERY/ NEL IR BRI TIRIZE. SPE. TP, EENEE. Amazon
FreeRTOS LA FreeRTOS N AEM, FESHEESEHITY E, MM
WS LS/ N RINFEIR B T2 EEE AWS mIRSBEET AWS
Greengrass BYIHREEER KANNEIRE, FRRES, LRz (FEA

BAXRRRES
www.esbf.org




Amazon FreeRTOS FA&i31E

\ g Create Configuration Store Configuration
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Device Application
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BEITH

» Edge computing refers to the enabling
technologies allowing computation to
be performed at the edge of the .gﬁgﬁj
network, on downstream data on behalf
of cloud services and upstream data on
behalf of 10T services.*

= In the context of IloT, 'edge’ refers to
the computing infrastructure that exists
close to the sources of data, for
example, industrial machine,controllers
and time series databases aggregating
data from a variety of equipment and
sensors. These devices typically reside  iatency
away from the centralize computing

available in the cloud.?
1 Edge Computing: Vision and Challenges

IEEE INTERNET OF THINGS JOURNAL OCT 2016
2 https://www.ge.com/digital/blog/what-edge-computing
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Any question please feel free to contact:
xiaoginghe@live.com
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