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7= 222 E S E 2| Cloud Healthcare API= 7| 2|0 A|ARI2F Google Cloudo| 2 A - &l 0f=2[7|0]
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1. FHIR (Fast Healthcare Interoperability Resources): 2% HIO|E| m&tS Q[st A3 H
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Google BigQuery= T+ 2(HE}O0|E &) B0 &2 fIch 21 ZX|HQl 2 22y 7|88
Cf| O|Ef ISt A LT
e QIEEP §i0] R0f| =0t SQLS 0|85t0] HIO|HE EAdh 2|0 = F8 §EE A=
O &g o= ASH, HO|H HO|A 2[R HQBHA| g LT,
Cloud Datalab CO[E] B, &4, A|2{elS 2lef =412 Python, SQL I 22 Y= AHE 0|8
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1. Cloud Datalab 4!

1) Datalaba AIA{5t2AH HA VM QAR AS 2HS0{0F ZLICE Cloud Shelloil M ChE2 =L Ct

i

$ datalab create babyweight -zone us-central1-c

2) Datalab2 - goh=0| °f 520] 222 5|H, Cloud Shell9] Tl & D|2[£7] Ot0|Z 2 =2 H&pIL(C] 4

Tl&= A|ZH0f| Big QueryE ATH FLICH,

[22! 2] Cloud Datalab %x7|3tH

z P - @ Change Preview Port
Friview on port 8381 Port Humber
&

Abnst weeh preerm
CANCEL CHANGE AND PREVIEW

8081 ZE {2} ¥ ‘'CHANGE AND PREVIEW' 23]

& Google Cloud Datalab

@ Notebook @ Folder % Upload

# / datalab

= Anee

O notebooks

2.1 EHS A =4
GCPOIM = BigQuery 41 0| A8 Public Datasetg M-S gfLICE 2 H&0ME= S48 2H Public DatasetE

AtEEILICE (bigquery-public-data.samples.natality)
1) BigQueryZ ==8i5}7| /5104, BigQuery 2 A0 2 0| SHL|CH 240{M Compose QueryE 23t Ct.

[23 3] BigQuery 2&

Google BigQuery

COMPOSE QUERY

Query History
Job History
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2) HE| HIAE YXH0l|M C-32 Y=5ta Run QueryE S=ILIC
SELECT

plurality,
COUNT(1) AS num_babies,
AVG(weight_pounds) AS ave_weight

FROM

“bigquery-public-data.samples.natality
WHERE

year > 2000 AND year < 2005
GROUP BY

plurality

[22! 4] Query Result
Processing location: US
& Savequery @ i Saveview @ X% Options ~

Query results & SAVEAS i EXPLORE IN DATA STUDIO

g omplete (2.026 Sec elapsed, 3 30 processe

Job information Results JSON Execution details
Row plurality num_babies ave_weight
1 3 27697 3.7188113817178317
2 2 507706 5.166628585512562
3 1 15736332  7.336915793502333
4 4 1846 2.8425094009128978
5 5 325 2.6256986937658997

H2| 22H= 2000 ~ 20051 AfO[2] BtE0| SOt +=XI15 EHFLICL
Ex) M 4S0l= & 27,6970 BN e, B 524 = 3.71 T2 =YL
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3. Visualize data in Cloud Datalab

1) Datalab 2}TH0{ X Notebook& Z=7tgtL|Ct.

a Google Cloud Datalab

# / datalab +M DTEBDDK E.EI

21} 0] Hol sHE oz A3 T3t 20| YoM 52 4 UBLICL

é Google Cloud Datalab ~ Untitled Notebook (3utosaved)

M Notebook = <> T X 4 4 P»Run + OCclear

Clear https://files.pyt

E 1 !pip install --upgrade google-cloud-bigquery
> Run z google- c'Lou-d b1gquery
]
i

Collapse

<> Hide Code

3) Cts ZE=E Y50 BigQuery Python 2 fOIO*E 2t0|E2H2|E 7P SE0|AES X0 [efelLt,.
BigQuery 22t0|2E= BigQuery AP0 HIAX|S F02= O AHEELILE Shift+EnterS AtE0t0] 25 o

ALICH (RUN HE 220t 5¢)

from google.cloud import bigquery
client = bigquery.Client()

I
’—>-
no
njo

F

rﬂ
A

‘G E £ Public DataSet= AFE5t04 1 2008 M| SEE LHS0[9f AfgfLCt

4) 9694 ~
Y2|S st Shit+EnterS 02610 AaHsiL|Ct.

ths

it
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sql = “"" SELECT plurality, COUNT(1) AS count, year

FROM " bigquery-public-data.samples.natality
WHERE NOT IS_NAN(plurality) AND plurality > 1
GROUP BY plurality, year ORDER BY count DESC

unn

df = client.query(sql).to_dataframe()
df.head()

2| 20t H|0|E Z2f e 50| Ch5 1t 20| S FLICE

[22! 5] Query Result

Ojo

plurality| count|year
0|2 1392092007
12 138866| 2008
2|2 1372392006
3|2 1332852005
4|2 1323442004
5) LIS R E0M|A 4)10]| A &lior CO|E Z2f S O|&0I0 HIO[EE Mot AZHEof e S 24 =

X AUTHAE XEE PHSLCE

pivot_table = df.pivot(index="year’, columns="plurality’, values="count’) pivot_table.
plot(kind="bar’, stacked=True, figsize=(15,7));
[O% 6] S £ UTHY XtE

plurality
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6) C}S O 2 Mt op| HZEQ| RS ATHELICH CHS Mof Of2fe] 2| 22 s, Bich T2 = 4

sql = “"" SELECT is_male, AVG(weight_pounds) AS ave_weight

FROM " bigquery-public-data.samples.natality
GROUP BY is_male

unn

df = client.query(sql).to_dataframe()
df.plot(x="is_male’, y="ave_weight’, kind="bar’);

DIMSHA AL OFOIPF H L= At E E 4 UXITH FEI 2 A0[= glths AteE & + AL
[32 7] ob7| Mol 2 TR 24

W ave_weight

-4

-]

i

=

(]

(8]

=

=]

True
False

is_male

7) DX 2 Yl SAME Efore] 32| Bt 3ts A YLICE CH32f #2IE Yot Lt

sql = “"" SELECT gestation_weeks, AVG(weight_pounds) AS ave_weight

FROM " bigquery-public-data.samples.natality
WHERE NOT IS_NAN(gestation_weeks) AND gestation_weeks <> 99
GROUP BY gestation_weeks ORDER BY gestation_weeks

unn

df = client.query(sql).to_dataframe()
df.plot(x='gestation_weeks’, y="ave_weight’, kind='bar’);
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7= 22tRE Z21Z0 IoT Analytics Pipeline 31538}7|

T2 222 E24E0]| l1oT Analytics Pipeline 31&8}7|
Google Cloud loT= &t #e|d S8 MU AR, ZHHSED QEHSEH| T MA[of| 24HE 2[2 (01| A [oT G|
O|E{Of| Tk A, 22|, LHE |05 M2|E i E 2 TIdieh o= QUSLICH
CESH O] IO E HA[ZIo = Mot 241 8l A2etst Ay HEAI S M85t B w2t =
Algt 4 UBLICH
[2&! 1] Google Cloud 7|t |oT EZ OF7|ElA
Update Device Config Cloud
Functions
T
R Q Cloud
D peees Data CosdloTCore | Fub/S
l
I Cloud Cloud
pedate Device Config Dataflow Bigtable
| i Cloud LI
= | Datalab 1
= @ BigQuery —— = Ml Analytics
Traisi ;I — o Data Studic ——
e Cloud ML
- Cloud loT Core :
T A[AHOf 2AHEl =817 CHO| EX|0f| A IO S £l 10 QHASHA 18, 22| 8 =3
& 4 Qi hBp| B2l M| AYLIC
0] MH|AE= HZ Message Queue Telemetry Transport(MQTT) T2EZ S AFESH=
loT 7|7|2 CFE Google Cloud Platform G|O|E] AMH| A0 Q1ZTL|CE
O] S0 M= GCP2| loT AMH|A0f| CHSH YOorE D, ME 2P S2t loT Analytics Pipeline0| CHaH A gfLICY.
Yy p

Cloud IoT CoreE AHESI MQTT 7|8t XIS

AIASH 2|
Cloud Pub/Sub& A3t Cloud I0T Corel| &2 AEZ
Cloud DataFlowE AF26H0] |oT H|O|HE He|

BigQueryZE AFE5H0 loT HIO|EE EA
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SUE) °tol=
oT Analytics Pipeline 155617|

= Google Cloud Platform - GCP Console?| &% |0 X APIs & Services A1&4

# Home - Of2{Q] 3VEX| MH|AC| 2ot 0 i*&'
(H] 243101 A2 ENABLE APIHE

¥, Cloud Launcher

& Billing

API  APIs & Services

2. Cloud Pub/Sub Topic BH=7|
- GCP Console?| 1% H|5=0{| A Pub/Sub > Topics ~1EH4

BIG DATA

(@  BigQuery

;?; Pub/Sub Topics
Subscriptions

&» Dataproc

N
&3 Dataflow

- Create Topic2 1EHSH = Topic 0|22 Y=

Create a topic

A topic forwards messages from publishers to subscribers
Name
| projects/stf-share/topics/ iotlab I

CANCEL  CREATE

3. Topic ‘84 = A1 F71 Y Aot 20
- Pub/Sub > Pub/Sub Publisher Hat £

=/ Topic name Subscriptions

 projects/sti-sharetopics/iotlab 0 : - cloud-iot@system.gserviceaccount.com

projects/stf-share/topics/iotlsb-mss 0 New subscription
B Publish message
W Delete
+2 Permissions

& Import from »

it Exportto »
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2EHRE
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2 22
EHE0| loT

4. BigQuery dataset A4

= Filter queries
Filter by ID or label

STF Share =

i5) 2to|=
Analytics Pipeline 35517 |

» apacheloglbigquery I Creats new dataset

» billing Switch 1o project

Filter by ID or label
STF Share

» apachelogibigquery

iotlab

Create Table

Source Data Create from source | @ Create empty t

Destination Table

Tablename ot

Table type

5. Cloud Storage Bucket 444

- GCP Console2| 212 Ojj&=0f| A
BIG DATA > BigQuery +1&4

- M2 Dataset S

Create new dataset& M

Create Table CHSFES

Table 444

2t0|

—

2ot

EH
=H

- Source Data : Create empty table

- Table name : sensordata

Cloud StorageS AtE0HH AMEX 2= L2l HI0IHE A MAoll Yot HAeh = AL
HAOIE ZHIX K&, B2t 8 Mol 5415 fIetHOIH MY, HZ Ch22 =5 S0 thEY HI0E 24K B 5
CHSoh AlLt2|20f| Cloud StorageE AFEE &= QUSLICH
0| &0l = Cloud StorageE AHESH0 Cloud Dataflow Pipeline| ¢} S2+2 S LICt

& Create a bucket

Name
Must be unique acro
domain as the name.

stf-share

Default storage class
Compare storage classes

® Multi-Regional
Regional
Nearline
Coldline
Location

Asia

Storage cost
$0.026 per GB-month

Show advanced settings

m il o)

ss Cloud Storage. If yo

Retrieval cost

Free

Class A operations
$0.005 per 1,000 ops

e serving website content, enter the website

Class B operations

$0.0004 per 1,000 ops
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6. Cloud Dataflow Pipeline 874
Cloud Dataflow= MHGIO| L0 A2 o TS LICh
O &0 = Pub/ SubOiA M GO E 8411, £|CH 2 =& AlL5HL O|Z BigQuerydi| M&ot=s AE2|Y

ClojH mo| & 2tele g eiLict

~

g Dataflow < Create job from template - GCP Conso|eg| %_E_ |:|-||_I‘Tr0-||)\-|
e BIG DATA > Dataflow {14

I iotlab I

Cloud Dataﬂow lemplate

A pipeline that inge loud Pub/Sub stream of JSON-encoded messages, performs a

I PubSub to BigQuery I -

Required Parameters
Regional endpnml
100se where to deploy Cloud Dataflow workers and store metadata for the job

us-centrall -
Cloud Pub/suh lnpu[ loplu

d the input from, in the format of
ct=/topics/<topic

I pra]ectsfslf share/topics/iotlab I

Elgouery

able
ation (<project>:<daf
must match the input

table's sch

I stf-share:iotlab.sensordata

Temporary Lm:aﬁmn
and filename prefix for writing temporary files. ex: gs://MyBucket/tmp

I gs://stf-share/tmp/ I

Optional parameters

7. Compute Engine VM &H|5}7|
sudo apt-get remove google-cloud-sdk -y

curl https://sdk.cloud.google.com | bash
gcloud init

gcloud components update

gcloud components install beta

sudo apt-get update

sudo apt-get install python-pip openssl git -y

sudo pip install pyjwt paho-mqtt cryptography

git clone http://github.com/GoogleCloudPlatform/training-data-analyst

8. loT &X|E2 Q1% Registry Ad
AlZ2|0| TKIE SE6H7| /ot Registry S *4JsHof erL|Ch
Registry= &X|0i| Cheh Mo X[H LTt
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HATEZ2Ee) GCP73 Botec
I

HZF) 2tol=

E24E0] IoT Analytics Pipeline 7556}7|

SeRE SH

export PROJECT_ID=[ Your Project ID ]

export MY_REGION=[ asia-east1]

gcloud beta iot registries create iotlab-registry W
-project=$PROJECT_ID W

-region=$MY_REGION W
-event-notification-config=topic=projects/$PROJECT_ID/topics/iotlab

9. &=3t 3| ¥ 48

loTH XS Cloud loT Coredf QFHSHH| AZ5H7| 2[e ot 3| s ZHSO0{0F LT,

cd $HOME/training-data-analyst/quests/iotlab/
openssl req -x509 -newkey rsa:2048 -keyout rsa_private.pem W
-nodes -out rsa_cert.pem -subj “/CN=unused”

10. Registry0f| A|Z2{|0| 1 FX| 55

XK|Z cloud IoT Coredf] S£8}7| ¢

S M= BHEA| Registry0l| 2418 C = S5 E[0{0F LT

|
Ofelf HFOE SO0 F L2l HXIE S5 += USLICH

gcloud beta iot devices create temp-sensor-buenos-aires W
-project=$PROJECT_ID W

-region=$MY_REGION W

-registry=iotlab-registry W

—-public-key path=rsa_cert.pem,type=rs256

gcloud beta iot devices create temp-sensor-istanbul W
-project=$PROJECT_ID W

-region=$MY_REGION W

-registry=iotlab-registry W

—-public-key path=rsa_cert.pem,type=rs256

11. AlZ2|0]4d ZHX| A
AlZ20]4 EK|0f A A4 %=l H|0|E{&= Cloud loT CoreZ £8H Cloud Pub/Sub Topic 2 ™&E LT
Dataflow job2 TopicQ 22 H HA|X|E 240{ BigQueryd|| GIO|EHE XMZEtsfL|Ct
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HIATZSZ2EHO| GCP(32 2EtRE 23U E) 21012

= 222E E21E0] 10T Analytics Pipeline {155}

cd $HOME/training-data-analyst/quests/iotlab/
wget https://pki.google.com/roots.pem

python cloudiot_mqtt_example_json.py W
-project_id=$PROJECT_ID W
-cloud_region=$MY_REGION W
-registry_id=iotlab-registry W
-device_id=temp-sensor-buenos-aires W
-private_key_file=rsa_private.pem W
-message_type=event W

-algorithm=RS256 > buenos-aires-log.txt 2>&1

python cloudiot_mqtt_example_json.py W
-project_id=$PROJECT_ID W
-cloud_region=$MY_REGION W
-registry_id=iotlab-registry W
-device_id=temp-sensor-istanbul W
-private_key_file=rsa_private.pem W
-message_type=event W
-algorithm=RS256

1% bigzero_kwon@iot-device-simulator, ~/training-data-analyst/quests/iotiab - Chrome = o »

ssh.cloud.google.com
ef 10 *{'device': 'temp-sensor-istanbul’, 'timestamp’: 1530687347, 'temperature’
100: '{'device': "temp-sensor-istanbul', 'timestamp': 3 = 'temperature”
'"{'device': '"temp-sensor-istanbul’', 'timesatamp': 58 9 'temperature”
"{'device': 'temp-se -istanbul’, 'timestamp': 1530687350 'temperature’
'"{'"device': 'temp-sensor-istanbul', 'timestamp': 37351, 'temperature"
100: '{'device': '"temp-senscor-istanbul', 'timestamp': 87352 'temperature"
100: '{'device': "temp-senscor-istanbul', 'timestamp': 73 'temperature’
100: *"{'device': 'temp-senscr-istanbul’, 'timestamp’': 1= 7354, 'temperacurs"’
"{'device': 'temp-sensor-istanbul', 'timestamp': 1F 7 'temperaturs
‘{"device': 'temp-sensor-istanbul®, 'timestamp': 1:Z ¥ ‘temperature’:
: "{'device': 'temp-sensor-istanbul’, L 1ms 'l 'tempe ture
Fublishing message 30 o *{'device': 'temp-sensor-istanbul’, 4 ¥y 'temperacture”

510 it
Fublishing message : + *{'device': 'temp-sensor-iscanbul’, 'timestamp’: 'temperacture”

*{'device': 'temp-sensor-istanbul’, 'timestamp®: 687 ‘temperature’

of 100: *"{'device': 'temp-sensor-istanbul’, 'timestamp’: 736 'temperature’: 23.034000

: Qut memory. ")
of 1 '{'devi : 'temp-sensor-istanbul’, 'timestamp': 15306873 'temperature’: -043471

of 100: '{'device': 'temp-sensor-istanbul', 'timestamp': 1530687363, 'temperature': 23.058287

"{'device': e yr-istanbul’, 'timeatamp': 3068736 "temperature': 23.068018
"['device': ensor-istanbul', 'timestamp': 1! 7365, 'temperature': 23.079314

*{'device': 'temp-senscr-istanbul’, 'timestamp': 587 ‘temperature': 23.0B6357
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12. BigQueryE 0| &%t Sensor Data =4

oflf F2|E 0|30 AlZ20|d YAIE Soff YH el HIM HO|E] gt2 =R s LIt

#standardsql

SELECT timestamp, device, temperature from iotlab.sensordata
ORDER BY timestamp DESC

LIMIT 100

New Query

| #standardsal

2 SHHIT tinestamp, device, temperature from iotlab.sensordata
3 OFDER BY timestamp DESC

4 LIMIT 100

m Save Query Save View Format Query Show Options Query complete (2.25 elapsed, 3.36 KB processed)

Results Details Download as CSV
Row timestamp device temperature

1 2078-10-30 08:09:03 UTC  1D14104437 20

2 | 2078-10-30 08:09:03 UTC ID14104437 9999.0

3 2018-07-04 09:13:51 UTC  temp-sensor-istanbul  16.989718969595128

4 2018-07-04 09:13:50 UTC  temp-sensor-istanbul  16.998693455331075

5 2018-07-04 09:13:48 UTC  temp-sensor-istanbul ~ 17.01341510151476
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X2 btz HATIZ2E HE ZEHENH 220t . HAHZ2E2| GCP = AX|LI0PI Hol=E

r

P GCP MH|A HtZ 717

P Contact us

HIATIZSZ2HO| O O F10 4/CHH Of2 A5 S2eFM . HATSEHS XHM[S| Y =LY
» About us

“Helping You Adopt Cloud.”
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Meet OpsNow
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