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« AWS does not offer binding price quotes. AWS pricing is publicly available and is subject to
change in accordance with the AWS Customer Agreement available at
http://aws.amazon.com/agreement/. Any pricing information included in this document is
provided only as an estimate of usage charges for AWS services based on certain
information that you have provided. Monthly charges will be based on your actual use of
AWS services, and may vary from the estimates provided.
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git clone https://github.

cd aws-greengrass- samples/greengrass dependency checker GGCvl 3.0/
sudo ./check_ggc_dependencies

o« ROUT MDOHEIDREISRDEKSEA Y - TUNIEGreengrass
A A =)L 9DERIEEDOTNET,

You can now proceed to installing the Greengrass core 1.3 software on the device.
Please reach out to the AWS Greengrass support if issues arise.
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Java: 8 Python: 2.7
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-----------------------------------------------------------------
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Greengrass Discoverability
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Core connectivity information

Local connection detection

Greengrass Register @ Automatically detect and override connection information

Service Con?r?f((:)tivity Manually manage connection information

AWS IoT

View Cores for specific endpoint information

|—* Group O Settings TREYS D

Details Core endpoints

vl Group E A a IP Detector . oo
Port 8883 Greengrass Core @ Connectivity
. a ||: Interact PSR, SR ATAE
~ 192.168.12.20
Connectivity
IoT Endpoint = |/ Edge Device Port 8883 aws

(Amazon FreeRTOS) (Greengrass Core) 192.168.55.1
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X
Green@grass
AWS IoT i
Senfice - , , ,
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Discover (
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PUtCA ¥ GIRERCA
. - —
(offline)
— L = | —_—
N ——— | S—
-
—— )
IoT Endpoint |— 7 Edge Device
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@4_ Group @ Settings T:RET D
Certification authority (CA) and local connection configuration
Greengrass Get New
= Service Se.rver Device certificate lifetime period
-U-_} \EJ-.E EH% certificate By changing this setting you control the period during which a Device can establish a communication with its Core. The next
(ZEEEFH= new period will be 7 days.
Nd. BrHEA
Ses—=TAE
a A
g PR 35 3 P e 7 days 30 days 30+
= @ Group certification authority ﬁ&ﬂ,ﬁﬂﬁﬁi&ggi
L7 —
. : | -
| S
8 aws
IoT Endpoint |— 7 Edge Device
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- Greengrass Core MY —/GEEAEN Leak UzHS. Group CA

ZEMIDCENTED

- B#HICEHL Group CA TE&ASNIZY —/ GERASNERN(C/8D
« NARIAZ POV -ILBEUL (& CLI TEFhIEE

Rotate Group CA @

U CA (FEb = Ciesngliss
NBDTHARDCA S
ZESUIRRVLNED
Greengrass Core
(ST CETR0)

\ Group fIA
—/

IoT Endpoint |— 7 Edge Device
(Amazon FreeRTOS) (Greengrass Core)

Certification authority (CA) and local connection configuration

Device certificate lifetime period
By changing this setting you control the period during which a Device can establish a communication with its Core. The next
new period will be 7 days.

7 days 30 days 30+

Group certification authority

50U\ Group CA DMERNETRD, ¥
1278 CA hMER NS
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HAS Device Lambda 57 /\AADAASDE  /dev/videoO
BzEEI D
GPIO Device Lambda m5 GPIO (C7701T AU, /dev/mem
ERLU WD HIERZzEIG I
GPU Device Lambda 155 /XA R®D GPU ([c7Z  /dev/nvidia0
12X LT Deep Learning MHEsmULIE
ZEITID
JAILS Volume Lambda A S'\O—AILFT/NAANS  /home/pi/greengr

DAY Z— = ERN (CO—HILR
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S EEHEFILDOTTOA

NALRCFTOA —
acnine learning resource

> H%%*E!Z,?:’éf U \J _XJ & bt??ﬁ Machine learning resources can be used with Greengrass Lambadas to access trained
BHET)L%Z Greengrass & s eettine
IL—T(ENTED

« ERELUIEETILH Greengrass
FINAR(CFTO1Ens opjectRacoeniton

« Greengrass 1>V —)Lh'5 Hodet source
Amazon SageMaker DFEEH -
EFTILZIBETED Model

° éﬁ g O):Eg_“) I/% E}JD_C\ g 5 object_recognition_training .
(MXNet 72ED ML TL—/AD—  stecrcosiion cainng
0 (: mﬁ L/ 7_ d:(/ \) speed_recognition_training

Name this resource

/var/models

(=]



EH1E)L RUJTE MXNet/TensorFlowdDig{t

FallcENIL iz

MXNet/TensorFlow/\v

=R, WRFTINAAT

O 5DEIL RHERE(C,

« Intel Atom E3900 (Apollo
lake)

« NVIDIA Jetson TX2 SDKs '

+ Raspberry P
©

@D Lean B Machine learning libraries are required for Greengrass machine learning resource features. Precompiled libraries for supported platforms are
AWS 10T Device SDK 1 | available for download

% O) 'f.mg_“ / K‘ /r Z b i P gna Tty e Sofoware configurations R, - R
MXNet/TensorFlow 4t+ad ML & i o
L—ALD—20DFRBEHIRIBDED == R I
t‘\ (;E D i_é_/\/o (ﬁ,&l.l%_ﬁd) t\‘) l/ '{% MiNet Nvidia Jetson TX2 0.11.0 Download

MXNet Raspberry Pl 0.11.0 Dawnload

1j_— 5 Z t t\\ % IJ % m’ ﬁg Tensorflow Intel Apollo Lake 140 | (4 Down load

TensorFlow Mvidia Jetson TX2 140 Download

TensorFlow Raspberry Pi 140 ?E’iﬁiﬁ & O)/ K\_ y 3 \/@

= — 3=
By downloading this software you agree to the Apache License 2.0. = | ( o ;EE =
-—= ASTAN

® D

AWS Greengrass Core Software
AWS Greengrass Software extends AWS functionality onto a Core device, Configure download
(1) enabling local Devices to act locally on the data they generate.

Machine learning libraries

MXNet precompiled libraries
MXNet libraries are required for Greengrass machine leaming resource
features. piled libraries for certain platf available for -

download.




HesmZ1TD Lambda Y > JI)L— R

import mxnet as mx

;EEA 1?5 Lambda 0)% 15“ import picamer;
EI;E{
H_n /ﬁaj':ET) l/@u}ba‘/"l_aj‘

« O—HLTERSNET—9%TE L files p s
T)l/(L_ZL_r_\ L/_C}E _prefix = "/trained_models/

params_file = _prefix+"-0000.params"
> }EEH@%%%(:FE\ L/ETO*\/E > symbol_file = _prefix+"-symbol.json"

sym, arg_params, aux_params = mx.model.load_checkpoint(_prefix, @)

mod = mx.mod.Module(symbol=sym, label names=label names, context=context)
mod.bind(for_training=False, data_shapes= input_shapes)

mod.set_params(arg_params, aux_params)

mod . forward(Batch([mx.nd.array(img)]))




IO L —INDI7I1TAX

Lambda 557 /)\1A XA LD

GPU ® FPGA&L\D/= ML 7

9SS L—AICTPIERTSDC

ETHEiRZER(E

o 11— RDOEEESAE

- [O—AIVUY—-X] &ELTTFD
TS L —FEEEIBET
Lambda M5 DU UHVEJEE

« AASPPAKRL—E0VDZ HW
BREERIC 77Ot A ]k

ADD A RESOURCE TO YOUR GREENGRASS GROUP

Create a local resource

Local resource
Local resources can be used with Greengrass to make filesystem volumes or physical devices accessible to Greengrass Lambdas while offline.

Name this resource

NvidiaOnDeviceGPU

Local resource type

@ Device

Volume

Device path

‘ /dev/nvidia/gpu0

aws
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Tips) 7Ot AX9d50—)LUY—=RXZHAND

« Deep Learning JL—AD—27T GPU ZFH I DiZERE.
/dev LIFDEDEZ 1 —ILICT7ITTALU TV SIRNT —
ANHD

- CODiZA. strace IN > RZFALU. ERk Uz Lambda =
Greengrass Core Z1 > A =)L 937 /\A AL TEEEITITD
CETTIOTRITBRO-HILIY—-RZRARBEENTED

$ strace python your_larnbda.py 2>strace_output.log
$ cat strace_output.log | grep ¥"/dev

aws



Tips) strace _

> RDEITE LRA DEETEH

« Jetson TX2 T GPU 770t XD (MXNet SSD (C XD¥AtRE)

$ strace python demo.py 2>strace_output.log

$ cat strace_output.log | grep ¥"/dev

penat(AT_FDCWD, "/dev/shm/cuda_injection_path_shm", O_ RDWR|O_NOFOLLOW|O_CLOEXEC) = -1 ENOENT (No such file or directory)

wistatat(AT_FDCWD, "/dev/nvidiactl", 0x7fd05da9f0, 0) = -1 ENOENT (No such file or directory)

mknodat(AT_FDCWD, "/dev/nvidiactl", S_IFCHR|0666, makedev(195, 255)) = -1 EACCES (Permission denied)

openat(AT_FDCWD, "/dev/nvidiactl", O_RDWR) = -1 ENOENT (No such file or directory)

penat(AT_FDCWD, "/dev/nvgpu-pci”, O_RDONLY|O_NONBLOCK|O_DIRECTORY|O_CLOE

newfstatat(AT_FDCWD, "/dev/dri/renderD128", 0x7fd05dab30, 0) = -1 ENOENT (No such file or directory)

penat(AT_FDCWD, "/dev", O_RDONLY|O_NONBLOCK|O_DIRECTORY|O_CLO!

fstatat(AT_FDCWD, "/dev/video1", {st_mode=S_IFCHR|0660, st_rdev=makedev(81, 3),

) {

fstatat(AT_FDCWD, "/dev/video0", {

penat(AT_FDCWD, "/dev/v4l2", O_RDONLY|O_NONBLOCK|O_DIRECTORY|O_CLO!
fstatat(AT_FDCWD, "/dev/videol", {st_mode=S_IFCHR|0660, st_rdev=makedev(81, 3), ...}, 0)
nat(AT_FDCWD, "/dev/video1", O_RDWR) = 34

st_mode=S_IFCHR|0660, st_rdev=makedev(81, 2),

2C) = -1 ENOENT (No such file or directory) Resources
Name Resource Type ~
nvhost-ctrl-gpu Device
video1 Device
nvhost-vic Device
nvhost-prof-gpu Device
nvmap Device
nvhost-dbg-gpu Device
nvhost-ctrl Device
nvhost-gpu Device

Status

@ Affiliated

® Affiliated

@ Affillated

@ Affiliated

@ Affillated

@ Affiliated

@ Affiliated

@ Affillated

Local path v
/fdev/nvhost-ctrl-gpu
Jdev/videa
Jdev/nvhost-vic
/dev/nvhost-prof-gpu
Jdev/nvmap
J/dev/nvhost-dbg-gpu
Jdev/nvhost-ctrl

Jdev/nvhost-gpu

aws
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Local Area Network

Greengrass Core Device

-----------------------------------------------------------------------

Upload
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Upload : >
images .m
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Greengrass Core 7 /\A X =EtR T B

° Loggmg Waez EH I D

Greengrass M>XF A0 &, Lambda oOJ%#0O0—-HILA KL —26BU
<& CloudWatch Logs (CHHITED

« O—BILARL—2ADHENE, EREBHFDLRICGETDSEBFHCO—F—
NEDOU—27YwITEITDS

« CloudWatch Logs (CHAUTHIFIE. FHHEHBAESORER(ICT7S—
ZHIIRE, BERZITDOTENTED

« CloudWatch Logs [CHH19 D155, Greengrass Group Role (C7701T X
RZENT (5T &

User lambda logs
What level of logs should be sent?

DO‘ LN b@grﬂhi Informational logs (recommended)

Disk space limit

DO‘_U-/rX‘ 25 MB -
1 lambda &1z dD aWS

TR
Remove log type
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AWS Greengrass
 https://aws.amazon.com/jp/greengrass/

AWS Greengrass ML Inference
 https://aws.amazon.com/jp/greengrass/ml/

« Amazon FreeRTOS

« https://aws.amazon.com/jp/freertos/

« [The Internet of Things on AWS - Official Blog] AWS IoT-Driven
Precision Agriculture

« https://aws.amazon.com/ijp/blogs/iot/aws-iot-driven-precision-
agriculture/

aws

\--.-/_7


http://aws.amazon.com/jp/s3/
https://aws.amazon.com/jp/greengrass/ml/
https://aws.amazon.com/jp/freertos/
https://aws.amazon.com/jp/blogs/iot/aws-iot-driven-precision-agriculture/

P sEER (2/2)

[AWS Black Belt Online Seminar] AWS IoT DT /\1/ X EHE, &EHIC
2LV C

« https://aws.amazon.com/jp/blogs/news/aws-black-belt-online-
seminar-aws-iot-device-management/

[AWS Black Belt Online Seminar] AWS TH&EI DT —45 L 1 UEED
V—=FFDFv

« https://aws.amazon.com/jp/blogs/news/webinar-bb-datalake-2018/
[AWS Black Belt Online Seminar] Amazon SageMaker

 https://aws.amazon.com/jp/blogs/news/aws-black-belt-online-
seminar-amazon-sagemaker/

[AWS Black Belt Online Seminar] Amazon Kinesis Video Streams

« https://aws.amazon.com/ijp/blogs/news/aws-black-belt-online-
seminar-amazon-kinesis-video-streams/
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https://aws.amazon.com/jp/blogs/news/aws-black-belt-online-seminar-amazon-sagemaker/
https://aws.amazon.com/jp/blogs/news/aws-black-belt-online-seminar-amazon-kinesis-video-streams/
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AWS 50 R —E X EHERIE
e https://aws.amazon.com/jp/aws-ijp-introduction/
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Well Architected L —AD—2O(CE DL HHEDOEBERIEEB A TIC. PEER
MAWS EFTHEE I B AT AISBDY R TPZDRE 5572 X 9 D1EH!
ST,
https://pages.awscloud.com/well-architected-consulting-ip.html
ShNER

FENE - KRR E

(838N, AEBE#E] AWS Well-Architected BRI itEHZS

AWS FTREIT DI AT LAOVAIDIBE - O#5EECHFLEOHER

TOE AWS EERAEVTLABEEETRIC TAWS Well-Architected {ERIE#HEHE | #REEHRLET.

well-Architected ERIIHHENETE. URIOEE - @@E2ENELT. CFa U - S8 /IO —~¥22 - 02
b« ERAD 5 DOBHT. BEHRD AWS FRFRPERCDOVTSALLET. AWS ORZ TS5 RICEDZER
=HJz Well-Architected TL—AT—JETIC. SETEE/PFER IS TEN 2ZUATPAWSERONESE R DT
BCENTEFT,. FIAE. BREICHVTEAERSR. SREEFHNCITOOCAKRC. FERSEHEFD AWS £
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