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OpenEL®(Open Embedded Library)&lx? &

B FEHSRTLRLTT/NARGEED Y TD T DEZELF (AP Z4E
HTIHABDRTLRAITDA—TUHET IV TA—L
B
TN ZADHIEN 4L LERES N = 19E D API
«  SurfacefE&Device BDEHBIZLDH/N\—F O T7DHRILEZER
— TFTNAREXRBLTETIVT—230 DV —RAOA—FDELEIEFE !
+  DeviceBIZ&KB/N—FKOTT7HIFED/ D/ D21 LZEEIHR

] %Ht%éﬂ

e Application
C/C++/C# Middleware
[ ;d-,;ﬁjoa\y |~77j——j_\ _Other Surface[@
- Middleware OpenEL
Non-0S. Embedded RTOS. os }
DeviceZ

Linux, Windows, macOS Hardware

B RI1I—Y— T @
o FHRAHAVRTLEMEMNS ﬂ
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OpenEL ®) &SR 7

2011558, 59 74— LMESORYMWGIZKYBEEF
2012458 . OpenEL 0.1Z 2\
20134E5A | OpenEL 1.0% /22 Fd
2015548 ~20184 21 .
REEREDEFEERFESRITIEIR
201547 . OpenEL 2.0% 22
201846 A . OpenEL 3.1%GitHub T/2X A
https://github.com/openel/openel

uuuuu

20205108 ~2021%2R1 .

BEERAMMB 2TV EMBERE R IITEIR.
OpenEL 3.2%F 5

202178 ~20224FE2H1 .

REEEATRMERYINI T TSV I+—LERIEEZE |(TFIR.
OpenEL M ¥ 5RBAFE

G BAH2TLEES -

OpenEL® 3.2 ARG 7

c©mp Use Case /
Application layer
‘ Application program @ ‘
> (@) @) @) @)
Oren€L
Event Timer {] HAL Component E] HAL Component {] HAL Component {] HAL Component S]
far Product A of for Product B of for Product € of for Praduct b of Surface,ﬁ
Device Vendor A Device Vendor B Device Vendor C Device Vendor D [=]
| Actuator A of | Actuator B of Sensor € of | | Sensor D of | D H
lDevinBve durA| lDevu:eV dor B lnevinevenncrcl |De'uinevendor Dl eVICe [=]
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OpenEL® 3.2 %k

class Gommon

dinterfacel .
HALObserver ‘ Kinterface?
Zenumeration ‘ ‘ TimerObserver
RetumnCode + notifi_etvorzource: HALComponent, emarjd: Integert woid e N - =
Lk +  notif_eventizource: HA Component, event id: Intezert void | +  notifytimeevent Timer: EventTimer} weid |
HAL EFROR A f}\
e ) |
| |
I |
HALID HALGomponent EventTimer
- i * T
B Es toibr;e_r’l\;‘etr;.slsetr [Eb“]l.]Dbsemer [0#] - cbserverlist: TimerObserver [0.%]
- instanceld: Integer . - +  AddOb timarb: Tirrerb: RetumCiod
et + pddObserverttareet. HA Dbserver) RetumGode + Heméeorg:;(n:e"v?timsrgg:gw;ﬁimsré?:&m)mtumgme
==hiene o Ry +  Finslize(: Fetumiiode +  SetEventPeriod(eventPeriod: Intezer} FetumDode
+ GetF’mDErtv(DmDertv. l;’moertv*) FetumCode +  StartTimeH RetumCiode
+  GetTime(time: Integertt RetumCode i 7
il getumDode StopTimer(r RetumCode
o +  Felnitl} FetumOode
ERoperty +  FemoveObsereritaret: HALObserert RetumCods
= deviceMame: String
- functionList: String [0.%]
Sensor Actuator
—  walue: Real [0.4] fordered} - walue: Real [0.¥] fordered}
¥ =
+  GetTimedialuelistioot walue: List<Real>*, ot time: Integert, aut num Integer} RetumCode # L =y —— Real®, in command: erum} RetumCode
+  Getwaluelistout value; List<Realz+, ot num Integer) RetumCode +  Setvalue(n value: Resl, in command: enumt RetumCode

G @A BT LB

#"  Japan Embedded Systems Tect A
OpenEL® 3.2 >
u
sd
% =ventTimer EventTimer actustord : Actustor actuston 2 Actustor actustton 3 Actustor
et

T
| i
SetEventFericd(eventPeriad: Integer} RetumCode

T
StartTimer(t RetumCode

T
|
loop I

notify_timerzvantTimer : EventTimer)|
L

Setusluelvalue: Fesl, command: enuml RetumGode

| )
Setaluelalue: Real, command: enum} RetumCode
T T =]
Setvalustvalus: Resl, command: snuml RetumCods
T 1
| 1
opt i notifu eventlsource : HALGomeonent, eventid: Integer]
]

T
[The sctuéﬁ:r has reached the targeq value] T

| netify sventisourcs ¢ HMComponsent, event id: Integer)
T
1
i
niotify ewventlzource | HALComponent, event jd: Integer)

|
LAt the bnd of synchronizaticn cdntrol]
StopTimert RetumCode

————————————— e e e e e ]
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OpenEL® 3.2 {H#$ (CSE) 7

] aviR—r U@

HALRETURNCODE_T HallnittHALCOMPONENT_T *halComponent);
HALRETURNCODE_T HalRelnit(HALCOMPONENT_T *halComponent);
HALRETURNCODE_T HalFinalize(HALCOMPONENT_T *halComponent);

HALRETURNCODE_T HalAddObserver(HALCOMPONENT_T *halComponent, HALOBSERVER_T
*halObserver);

HALRETURNCODE_T HalRemoveObserver(HALCOMPONENT_T *halComponent, HALOBSERVER_T
*halObserver);

HALRETU)RNCODE_T HalGetProperty(HALCOMPONENT_T *halComponent, HALPROPERTY_T
*property);

HALRETURNCODE_T HalGetTime(HALCOMPONENT_T *halComponent, int32_t *timeValue);

u ARVNEIALT—
HALRETURNCODE_T HalEventTimerStartTimer(HALEVENTTIMER_T *eventTimer);
HALRETURNCODE_T HalEventTimerStopTimer(HALEVENTTIMER_T *eventTimer);

HALRETURNCODE_T HalEventTimerSetEventPeriod HALEVENTTIMER_T *eventTimer, int32_t
eventPeriod);

HALRETURNCODE_T HalEventTimerAddObserver(HALEVENTTIMER_T *eventTimer,
HALTIMEROBSERVER_T *timerObserver);

HALRETURNCODE_T HalEventTimerRemoveObserver(HALEVENTTIMER_T *eventTimer,
HALTIMEROBSERVER_T *timerObserver);

G ERBAFLERGS
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OpenEL® 3.2 {£#k (CE:E) 7

] 45—

#define HAL_ REQUEST_NO_EXCITE

~

0)

#define HAL_REQUEST_POSITION_CONTROL (1)
#define HAL_ REQUEST_VELOCITY_CONTROL 2
#define HAL_REQUEST_TORQUE_CONTROL 3)
#define HAL_ REQUEST_POSITION_ACUTUAL (5)
#define HAL_ REQUEST_VELOCITY_ACUTUAL (6)
#define HAL_REQUEST_TORQUE_ACUTUAL N

HALRETURNCODE_T HalActuatorSetValue(HALCOMPONENT _T *halComponent, int32_t request, HALFLOAT_T value);

BEAE/ME. BEARE/EE. BEMNIETE2Z28EESE D A AVYFIERBATHY, TN BREICEIET 2F TIFLAN. T4
A ERECEIET DRTIC, BERAVYRAIEFINBEICE, BREASEHSNDS T80 BIRMEICEIZELI=C&(E, HALObserver ZEALTT7 7
Vor—2adBlISBEENS 2L, CORBMT, HEKNAE BIBFEICEELLSEDOARTINDGLOH, AAVYREBRREFUHL, BEELNE
FESIBEICIE, RERHMGE REZRELZAVYRISRIELIZERDATHhN5.

HALRETURNCODE_T HalActuatorGetValue(HALCOMPONENT_T *halComponent, int32_t request, HALFLOAT T *value);

HARE—SOREAE/ME. BEARE/EE. BEMNI/ NERET L.
RAEMBABETERVERDESICE, EEEILIIESEEZRT.

I8 Bifiilrad] Ffzl& [m](E REH
EE Bfilrad/s] Ff=IZ [m/s] (BRI
MLY BGIIN-m] F (& [N] (B &4
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OpenEL® 3.2 {X#: (CEEE)

] oY — AN

HALRETURNCODE_T HalSensorGetValueListtHALCOMPONENT_T *halComponent,int32_t *size, HALFLOAT_T *valueList);

T —ALEERGT S

HALRETURNCODE_T HalSensorGetTimedValueListtHALCOMPONENT_T *halComponent,int32_t *size, HALFLOAT_T *valueList, int32_t

*timeValue);
oY —hoELHREIERERG TS
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B MbSStack Gray + BALA2
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DY — 3T/ O) M
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CHAD NG : Windows GUIZ T D15l

CHAD XL YWindowsDGUIF7 F1) THOpenELD F| A AT HEIZ !

} Adachi, 2021/07/1517:35:16, CO2 : 693, Temp : 28, Humid : 55

Fujimino Not Found Data
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BEELLETRIBRYINITTISvr I+ —LEiTEE) &

>

[ NVIDIA JetBot®3E N
*  Vendor ID?D;E /N (0xB:NVIDIA)
. Product ID® B0 (0x1: JetBot)
«  Device Kind IDO3E#N(0xD: Tk
toH—)
[ OpenEL®ROVR—R DB
+  LEDTARTLAKSA/\ NXP
PCA9685 (E—4—i|fH)
¢ BtV Y—TIINA219(N\T
I)—BE1R)
[ ROS2(Zxt i
. OpenEL/—F
(Publisher/Subscriber) DB
. HEAES. BB ERRB cm]. fiE
| A E[deg]

n ROS2[Zxt it L1=docker{d A— Dk
57

&% _:imz;*./lrl-\ﬁﬁﬁﬁﬁn
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w7

febe

e I

15 HE

ISFB T —DEERTEZRMLTE—F—DERERELFIHTLHELATEE

B i[O 85

—151T~151T[rad/s] BREEV]

A

- [ ] nakamura — jetbot@i 4gb-jp45: ~[upwin hnologylopenel-devlsa...\ . akamura - @nano-4g A
timer 50 , 50 , 6: 35.565 35.565 0.000 11.916 0.000 0.000 [jetbot@nano-4gb-jpa5:~/upwind-technology/openel-dev/sample/NVIDIA-JETBOTS ./samp
timer 51, 51, 6: 36.099 36.099 0.000 11.916 0.000 0.000 le []

timer 52 , 52 , 6: 36.622 36.622 0.000 11.916 0.000 0.000

timer 53 , 53, 6: 37.134 37.134 0.000 11.916 0.000 0.000

timer 54 , 54 , 6: 37.635 37.635 0.000 11.916 0.000 0.000

timer 05 5 55 , 7: 38.124 38.124 ©0.000 11.900 0.000 0.000

timer 56 , 56 , 7: 38.602 38.602 0.000 11.900 0.000 0.000

timer 57 , 57 , 7: 39.067 39.067 0.000 11.900 0.000 0.000

timer 58 , 58 , 7: 39.521 39.521 0.000 11.900 0.000 0.000

timer 59 , 59 , 7: 39.963 39.963 0.000 11.900 0.000 0.000

timer 60 , 60 , 7: 40.393 40.393 0.000 11.900 0.000 0.000

timer 61 , 61 , 7: 40.810 40.810 0.000 11.900 ©0.000 0.000

timer 62 , 62 , 7: 41.215 41.215 0.000 11.900 0.000 0.000

timer 63 63 , 7: 41.608 41.608 0.000 11.900 0.000 0.000

notify_¢ eventzela e 8 - ==

Charging. ;Elz':‘*ﬁ%[]

notify_event20la : 2 - == = [\
Charging completed. }EEE' T (1 2V1’J\J:) *ﬁ%u

timer 64 , 64 , 8: 6 21.546

timer 65 , 65 , 8: 42 355 42 355 0 174 12 356 21.546 1 756

timer 66 , 66 , 8: 42.709 42.709 0.174 12.356 21.546 1.756

timer 67 , 67 , 8: 43.050 43.050 0.174 12.356 21.546 1.756

timer 68 , 68 , 8: 43.378 43.378 0.174 12.356 21.546 1.756

HUAF LGS
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BRI F R R % GitHub TIES— %I

« M5Stack BALA2, EV3. JetBot
« BARFEAHRILSMC. E

https://qithub.com/openel/openel
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ece o
OpenEL
OpenEL
Openti(Open Embedded Liray) i a unifed APIApplcation ProgrammingIntetace) o actustors

and sensor
Embedded Systems Technalogy Assodaton) since 011

by JASALapan
As of October 30, 2021, version 32 is avallable.

1. Scope

This specification s

um common APYApplication Program

This specifica
Layer(HAL for embedded systems that is

t Model (PIM) of
capable to support at least the following devices:

« Sensors. In addition to specifying the actual, normalized measurement, sensor kind and unit
of measure shallbe provided.

« Actuators, Commands to perform motions, and motlon feedback nformation sl be
provided

in addition, this specification defines the Platform Specific Model (PSV) in language C based on the

h as appiication
e differences among the targeted devices,

Vardors to bl softvare Wihout any concems about
by standardizing the API of these devices.

Target readers of this specifcation Include:

« Software engineers who use the OpenEL to develop middieware and software.
« Device vendors and components
the OpentL

©) vowr e e evice pricna

@ openel /openel »»
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B R BB Z dockerhub Tl — % IZ 2B @4

« ROS2Z&tEYNT VT iFEHDJIetBot T :
I'EI'J('J'Docker/f )‘-’)%{z}ﬁ-ﬁ ! e R

* JetBotlZH O O—RY 51T T, »
9 < [Z0penELAFI AR HE ! openel/jetbot #

« OVl E v S —

« ROS2ZEEEL TAYE—T%
Publishd 3717 TJetBotWEME !

* https://hub.docker.com/r/openel/j "t
etbot Open the first terminal window

1.SSH into Jetbot

*dockerhub Qs-mh“mmnfmm Explore  Pricing  Signin

$ ssh Jetbotd192.168. xxx.yyy

2. Pull docker image

3. Run docker image
$ docker run -it

4. Set the jetbot number

G BRHURT LGS

#"  Japan Embedded Systems Tect

Docker{ A — M {HE VA (Subscriber) &

Open the first terminal window
1. SSH into Jetbot
$ ssh jetbot@192.168.xxx.yyy
2. Pull docker image
$ docker pull openel/jetbot
3. Run docker image
$ docker run —it ——name uti_ros2_foxy —h nano—4gb—jp45 ——device /dev/i2c—1
ubuntu_uti:20220119 /bin/bash
4. Set the jetbot number
root@nano—4gb—jp45:/# cat /home/jetbot/dev_ws/src/openel_pubsub/openel_subscriber.yaml
/openel_subscriber:
ros_parameters: jetbot_number: 1 <——— Change this number to the one which you want to use.
use_sim_time: false
5. Set up ROS2 environment
root@nano—4gb—jp45:/# source /opt/ros/foxy/setup.bash
root@nano—4gb—jp45:/# source /home/jetbot/dev_ws/install/setup.bash
6. Run OpenEL package
root@nano—4gb—jp45:/# ros2 run openel_pubsub openel_listener ——ros—args ——params—file

/home/jetbot/dev_ws/src/openel_pubsub/openel_subscriber.yaml
[INFO] [1642562106.391263209] [openel_subscriber]: My jetbot_number: 1

—

Y BAHIAT LGRS
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Docker{ A— M {ELVA(Publisher) &

1. SSH into Jetbot
$ ssh jetbot@192.168.xxx.yyy
2. Connect to the running container
jetbot@nano—4gb—jp45:"$ docker exec —it uti_ros2_foxy /bin/bash
3. Set up ROS2 environment
root@nano—4gb—jp45:/# source /opt/ros/foxy/setup.bash
root@nano—4gb—jp45:/# source /home/jetbot/dev_ws/install/setup.bash
4. Send the command to control Jetbot

By publishing the array [Jetbot number, forward / backward distance (grain size: 3 cm), turning angle (grain
size: 3 degrees)] in / openel topic, the specified Jetbot will operate.

root@nano—4gb—jp45:/# ros2 topic pub ——once /openel_topic std_msgs/msg/Int16MultiArray
“{data: [1,3,3]}"

publisher: beginning loop

publishing #1: std_msgs.msg.Int16MultiArray(layout=std_msgs.msg.MultiArrayLayout(dim=[],
data_offset=0), data=[1, 3, 3])

The log is displayed in the first Terminal, and the JetBot is working.
[INFO] [1642562229.934486853] [openel_subscriber]: I heard: 1,3,3
Move:3[cm]
Turn:3[degree]
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About the activities of JASA RISC-V WG
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About the activities of JASA RISC-V WG
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1 %33[E 2022/4/27 A54> 10 2
2 #3400 2022/5/25 A5 7 2 15
3 #3500 2022/6/29 J\ LTy R 10 2 18
4 360 2022/7/27 A4 7 1 11
5 %370 2022/8/31 A5 7 2 12
6 #5380 2022/9/21 A5 6 1 11
7 %390 2022/10/26 A>54> 7 1 12
8  #40[E 2022/11/30 A5 7 0 10
9 41 2022/12/21 A4 6 1 13
10  2642[0] 2023/1/25 A4 6 0 8
11 %430 2023/2/22 A5 9 1 16
12 %440 2023/3/22 J\AT)yR 7 1 9
89 14 152
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3. RISC-V WGE{#WebinarfdigitR &

RISC-V WG sponsored Webinar status
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Development schedule for last 3 years
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Development of usable platform

(32Ew b/ ArduinohR)
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" Development of usable platform
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¢ F'ﬂ%ﬁ:f_ﬁu Development details for 2022
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Feedback to JASA members
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9. FERBIR &%
« I'E#Eiﬁib)) Presentation of WG activities

(1) ET/IoT West 2022/JASAKEFZZF—
RISC-V WGEBIDFENT (WGER)

(2) EdgeTech+ 2022/JASAKERZZF—
RISC-V WGEEIDFRTT (BIAEIR)

(3) RISC-Vi#z==E/ RISC-V Days Tokyo 2022 Spring
=+ —TRISC-V WGEEDIBT (WGER)

(4) EXSH AIFVI a5 LR (AIDC) 554408 JA—3 L
WGEEI AU Chip Museum minidfB7t (WGER)
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«*E Eﬁiﬁ,» Co-creation with RISC-V related organizations
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