
Copyright (C) 2024 JUAS All rights reserved

2024 JUAS



Copyright (C) 2024 JUAS All rights reserved 2

2024 5 Ṍ2025 3

Ṩ 10
2 1

Ṩ 

51

 

 



Copyright (C) 2024 JUAS All rights reserved

2024  

3

AI
AI

(A)
(B) ṕ Ṗ
(C)AI
(D)AI

/ /



Copyright (C) 2024 JUAS All rights reserved 4



Copyright (C) 2024 JUAS All rights reserved

JUAS ṇ
2025 3 12

ṇ נּ ṇ
Ṍ ṇ ṇ פּ Ṍ



Copyright (C) 2024 JUAS All rights reserved

1.

2. ḱ

3. ṇ

4.

5.

6.



Copyright (C) 2024 JUAS All rights reserved

Ẋ
 ṕ Ṗ

Ẋ
 ṕ Ṗ
 ṕ Ṗ
 ṕ Ṗ
 ṕ Ṗ

Ẋ
 ṕ Ṗ

ѝ ̝֓қ ˺



Copyright (C) 2024 JUAS All rights reserved

Å ṇ וֹ ︣
ể ︡ ḭṡ ṇ צּ Ṣ

Å צּ אל כֿ וֹףּ
ṇ צּ ︣ ︡ḭ ṇ ṇ ךּ

ṇ פּ ︣

Å ṇ Ṅ ḭ
ṇ ︣ טּצּ נּ

ḱ



Copyright (C) 2024 JUAS All rights reserved

ṡ ṇ צּ Ṣךּ
לּךּלּ פּ

ṇ



Copyright (C) 2024 JUAS All rights reserved

ṇ ︡ḭ
︡ ךּ

ṇ



Copyright (C) 2024 JUAS All rights reserved

ṇ ךּ ḭ טּ ṡISO/IEC 25012 ṕ ṇ ṖṢ
ṇ ︡ 15 ︣

1
ṕAccuracyṖ

2
ṕCompleteness Ṗ

3
ṕConsistency Ṗ

4
ṕCredibility Ṗ

5
ṕCurrentness Ṗ

6
ṕAccessibility Ṗ

7
ṕCompliance Ṗ

ṇ 15



Copyright (C) 2024 JUAS All rights reserved

ṇ ךּ ḭ טּ ṡISO/IEC 25012 ṕ ṇ ṖṢ
ṇ ︡ 15 ︣

1
ṕAccuracyṖ

2
ṕCompleteness Ṗ

3
ṕConsistency Ṗ

4
ṕCredibility Ṗ

5
ṕCurrentness Ṗ

6
ṕAccessibility Ṗ

7
ṕCompliance Ṗ

A / B

A:

B:  

ṇ 15



Copyright (C) 2024 JUAS All rights reserved

8
ṕConfidentiality Ṗ

9
ṕEfficiencyṖ

10
ṕPrecisionṖ ṕ Ṗ

11
ṕTraceability Ṗ

12
ṕUnderstandability Ṗ

13
ṕAvailability Ṗ

14
ṕPortability Ṗ

15
ṕRecoverability Ṗ

ṇ 15



Copyright (C) 2024 JUAS All rights reserved

Word

Excel
Database BI

Ḵ

ṇ ṇ

Ḳ

ṏ

ể

Ễ



Copyright (C) 2024 JUAS All rights reserved

Ḵ

AI
ṕ Ṗ

ể

Ễ

ễ

Ḳ



Copyright (C) 2024 JUAS All rights reserved

No No 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1
ṕPC Ṗ

1 ẇ ẇ ẇ ẇ

Web
2 ẇ ẇ ẇ

3

4

Web
5 ẇ ẇ ẇ

PC 6

Web
7 ẇ ẇ ẇ

Web 8 ẇ ẇ ẇ

Web
9 ẇ ẇ

1 10

2 Web 11 ẇ ẇ ẇ

ṕ Ṗ
12

1.

2.

3.

4.

5.

6.

7.

8.

9.

10

11.

12.

13.

14.

15.

ṇ ṇ ṇ



Copyright (C) 2024 JUAS All rights reserved

ỄḰ צּ ḭשּ︡
צּ לּ

ểḰ צּ ḭשּ
ṇ פּפּצּ

Å 15
Å

3Ḱ ṇ ṇ ḱ
︣ צּ

ᴜ ͔

Å

Å

Å

Å



Copyright (C) 2024 JUAS All rights reserved

ỄḰ צּ ḭשּ︡
צּ לּ

ểḰ צּ ḭשּ
ṇ פּפּצּ

3Ḱ ṇ ṇ ḱ
︣ צּ

ѝ ̝



Copyright (C) 2024 JUAS All rights reserved

ṕSCM,PLM,CRM, Ṗ

ểḰ צּ ḭשּ
ṇ פּפּצּ

ṇ ṇ



Copyright (C) 2024 JUAS All rights reserved

וֹףּ ṇ

PLM

: CAD

: ṕBOMṖ

: 

: FB

: 

: 

: 

: 

CRM

: 

: 

: 

: 

: /

: 

SCM

: 

: 

: 

: 

: 

: 

: 

: 

: KPIṕ Ṗ

: ṕP/L B/S C/F Ṗ

: 

: 

: FB

: 

: 

: 

: 

IT : 

: 



Copyright (C) 2024 JUAS All rights reserved

וֹףּ ṇ

PLM

: CAD

: ṕBOMṖ

: 

: FB

: 

: 

: 

: 

CRM

: 

: 

: 

: 

: /

: 

SCM

: 

: 

: 

: 

: 

: 

: 

: 

: KPIṕ Ṗ

: ṕP/L B/S C/F Ṗ

: 

: 

: FB

: 

: 

: 

: 

IT : 

: 

וֹףּ

צּ ךּ

פּ ךּ

צּ ךּ

צּ שּ

ṇ צּ ︡ ךּ

ṇ ṕ Ṗ צּ ךּ

צּ ךּ

ṇ ︢

אל ךּ

ךּ צּ ךּ

︣ ךּ

צּ

לּ ṇ Ṅ



Copyright (C) 2024 JUAS All rights reserved

PLM SCM CRM ṇ ṇ

Ẇ Ẇ Ẇ Ẇ

Ẇ Ẇ Ẇ

Ẇ Ẇ Ẇ

Ẇ

Ẇ Ẇ Ẇ

Ṇ

Ṇ

Ṇ Ṇ Ṇ

Ṇ Ṇ

Ṇ

Ṇ

Ṇ Ṇ

ISO/IEC 
25012

ṇ ṇ



Copyright (C) 2024 JUAS All rights reserved

ҧ ὑ

1.

Å PLM

2.

Å

ẑ

ṕ Ṗ

5 2

2 3

ṕ ḲF1 Ṭ0.71Ṗ

F1 TP



Copyright (C) 2024 JUAS All rights reserved



Copyright (C) 2024 JUAS All rights reserved

1.

1. ṇ

2.

3. 4 שּ ṇ ṇ ṇ

4. צּ שּ

2.

1. ṇ ṇ

2. ḱ ṇ

3. ṇ

4. ṇ ︡ ṇ

3.  

ṇ ︣ Ḯ

אל ṇ ṇ אלḭצּ צּ Ḯ

ḱ

וֹ Ḯ

︡ ṕAIקּ Ṗ



Copyright (C) 2024 JUAS All rights reserved

END



Copyright (C) 2024 JUAS All rights reserved

2024 JUASⱦ☺Ⱡ☻♦כ♃

₈ ♃כ♦─ ₉

2025 3 26

ⱦ☺Ⱡ☻♦כ♃



Copyright (C) 2024 JUAS All rights reserved

ѝ ̝֓қ

28

2

14

BIPROGY

 

IHI

 

TDC

 

 

 

 

 
  

 

 

 

  



Copyright (C) 2024 JUAS All rights reserved

ὑ

29

2



Copyright (C) 2024 JUAS All rights reserved 30

1
⅛╠

ꜗ♅◒♥◐כ▪

1-1 

♃כ♦─ 1-2

1-3 

2

ꜗ♅◒♥◐כ▪

2-1 

2-2 

2-3 

3

ꜗ♅◒♥◐כ▪─

⸗♦ꜟ

3-1 Ɫ▬Ⱪꜞ♇♪ ⌐ ∆╢

♃כ♦─ 3-2 ┼─▪ⱪ꜡כ♅

3-3 ⸗♦ꜟ

4
╕≤╘≤┤╡⅛ⅎ╡

ⱷfiⱣכ

4-1 ╕≤╘

4-2 ⱷfiⱣכ



Copyright (C) 2024 JUAS All rights reserved 31

1

⅛╠
ꜗ♅◒♥◐כ▪



Copyright (C) 2024 JUAS All rights reserved 32

No

1

2

3

4

BI♠כꜟ

♃כ♦ה ה

10

2015 JUAS https://www.juas.or.jp/cms/media/2017/01/15_dm-ds.pdf

♃כ♦─ 1-1

https://www.juas.or.jp/cms/media/2017/01/15_dm-ds.pdf


Copyright (C) 2024 JUAS All rights reserved

1-2 ᷀ Ḩ

33

DWH

No

(DWH)

1

2

3

4



Copyright (C) 2024 JUAS All rights reserved

1-2 ᷀ Ḩ

34

BI

C

B

A

(AWS/GCP/Azure )

IoT

E

T

L



Copyright (C) 2024 JUAS All rights reserved

1-2 ᷀ Ḩ

35

BI

E

T

L

C

B

A

(AWS/GCP/Azure )

IoT



Copyright (C) 2024 JUAS All rights reserved

1-2 ᷀ Ḩ

36

BI

C

B

A

(AWS/GCP/Azure )

DWH

IoT

ETL



Copyright (C) 2024 JUAS All rights reserved 37

1-3 Ẁ

⇔ ∆╢↓≤⌐╟╢
ה 

⁸◒▬꜠♃כ♦
☻►Ɫ▪▼►♃כ♦

≤™∫√ ╙ ™

⁸◒▬꜠♃כ♦
☻►Ɫ▪▼►♃כ♦
⅜ ↕╣√

☻►Ɫ◒▬꜠♃כ♦ ─ ⌐ ⇔
ꜗ♅◒♥◐כ▪
≢

◘▬꜡
DWH⁸DM─



Copyright (C) 2024 JUAS All rights reserved 38

2

ꜗ♅◒♥◐כ▪



Copyright (C) 2024 JUAS All rights reserved

2-1 ʴḌ

39

♃כ♦ │ ─☻כ◔☻כꜚ ≤∕╣⌐ ♃כ♦℮ ─
♃כ♦⁸╡╟⌐ ─ ⅜ ⇔≡™╢⁹∕─ ⁸ ─╟℮⌂ ⅜
⇔≡™╢⁹

AI

BI

No

♃כ♦ ─ ה ⅜ ⅝™

─♃כ♦ ◖☻♩ 1

─☻כ♁♃כ♦ ה ⌐ ⅜⅛⅛╢ ETL

⅜♃כ♦ ⌐⌂╢╕≢─♃▬ⱶꜝ◓⅜ ∆╢



Copyright (C) 2024 JUAS All rights reserved

2-2 ѝ Ḍ Ḩ ḹ

40

─ ⌐ ∆╢√╘⁸╟╡ ™ ≤IT ─ ╩ ∆╢ ♃כ♦
⅜ ⇔⁸ ╙ ╪≢™╢⁹

ꜗ♅◒♥◐כ▪ ꜗ♅◒♥◐כ▪

▬ⱷכ☺

♃כ♦ ─

♃כ♦
≤

●Ᵽ♫fi☻

ETL╛♦כ♃ⱴכ♩ BI⌐ ♃כ♦╢╣↕ ⅜ ⇔╛∆™
╩♃כ♦⌐ ∆╢ⱢⱩ&☻ⱳכ◒ ♃כ♦─

♃כ♦ ⅜ ╩☻Ᵽ♫fi●♃כ♦⌐

1

♪ⱷ▬fi─♦כ♃⌐▪◒☿☻∆╢ API⌂≥ ╩ ⇔⁸ ♪
ⱷ▬fi⅜ ╩♃כ♦⌂ ┘ ⇔≡ ∆╢ⱷ♇◦ꜙ ♃כ♦─

♪ⱷ▬fi ♃כ♦≥ ╩☻Ᵽ♫fi●♃כ♦

│☻Ᵽ♫fi●╛♃כ♦ ⅜ ≥Ᵽ♫fi☻╙♪ⱷ▬fi●╙♃כ♦ ⅜ ╩

Ɽⱨ◊כⱴfi☻
ETL



Copyright (C) 2024 JUAS All rights reserved

2-2 ѝ Ḍ Ḩ ḹ

41

♃כ♦ │⁸ ♃כ♦ ⅜ ∆╢ ⌐ ⇔≡ ⌂ ╩ ∆╢⁹

AI

BI

No

♃כ♦ ─ ה ⅜ ⅝™

─♃כ♦ ◖☻♩

─☻כ♁♃כ♦ ה ⌐ ⅜⅛⅛╢

⅜♃כ♦ ⌐⌂╢╕≢─♃▬ⱶꜝ◓⅜ ∆╢



Copyright (C) 2024 JUAS All rights reserved

2-3 ḌḨ ḹ

42

BI

(AWS/GCP/Azure )

/

A

P

I

/

SQ

L



Copyright (C) 2024 JUAS All rights reserved 43

2-3 ḌḨ ḹ

⇔ ∆╢↓≤⌐╟╢
ה 

⁸◒▬꜠♃כ♦
☻►Ɫ▪▼►♃כ♦

≤™∫√ ╙ ™

⁸◒▬꜠♃כ♦
☻►Ɫ▪▼►♃כ♦
⅜ ↕╣√

☻►Ɫ◒▬꜠♃כ♦ ─ ⌐ ⇔
ꜗ♅◒♥◐כ▪
≢

◘▬꜡
DWH⁸DM─

Ɫ▬Ⱪꜞ♇♪

─ꜗ♅◒♥◐כ▪

Ɫ▬Ⱪꜞ♇♪ ╙ ⅜
ה  ⁸●Ᵽ♫fi☻─ ⌂≥



Copyright (C) 2024 JUAS All rights reserved 44

3

↕╠⌂╢
ꜗ♅◒♥◐כ▪



Copyright (C) 2024 JUAS All rights reserved

3-1 ḌḨ Ἥ᷀

45

BI

(AWS/GCP/Azure )

/

A

P

I

/

SQ

L



Copyright (C) 2024 JUAS All rights reserved

AI 10

3-2 Ḩ

46

10

1. AI

2.

3. GPU

4.

5.

6.

7.

AI

⁸◒▬꜠♃כ♦
☻►Ɫ▪▼►♃כ♦
≤™∫√ ╙ ™

⁸◒▬꜠♃כ♦
☻►Ɫ▪▼►♃כ♦
⅜ ↕╣√

☻►Ɫ◒▬꜠♃כ♦ ─ ⌐ ⇔
ꜗ♅◒♥◐כ▪
≢

Ɫ▬Ⱪꜞ♇♪
─ꜗ♅◒♥◐כ▪

  10  



Copyright (C) 2024 JUAS All rights reserved

UI

3-3 

47

B

A

ML/AI

AI

/

GDPR

RTBF

RAGAI

BI

UI

AI

API

SQL

API

API

API



Copyright (C) 2024 JUAS All rights reserved

UI

3-3 

48

ML/AI

AI

/

GDPR

RTBF

RAGAI

BI

UI

AI

API

SQL

JSONᵼCSV

API

or

B

A

API

API

API



Copyright (C) 2024 JUAS All rights reserved

UI

3-3 

49

ML/AI

AI

/

GDPR

RTBF

RAGAI

BI

UI

API

SQL

RAG

AI

Self-Healing

AI

B

A

API

API

API



Copyright (C) 2024 JUAS All rights reserved

UI

3-3 

50

ML/AI

AI

/

GDPR

RTBF

RAGAI

BI

UI

API

SQL

RAG

AI

B

A

API

API

API



Copyright (C) 2024 JUAS All rights reserved

UI

3-3 

51

ML/AI

AI

/

GDPR

RTBF

RAGAI

BI

UI

API

SQL

GDPR,RTBF AI

AI

B

A

API

API

API



Copyright (C) 2024 JUAS All rights reserved

UI

3-3 

52

ML/AI

AI

/

GDPR

RTBF

RAGAI

BI

UI

API

SQL

B

A

API

API

API

AI



Copyright (C) 2024 JUAS All rights reserved

3-3 

53

URL

AI

 

AI

 - AI

https://www.cognite.com/ja-jp/blog/physics-and-ai-hybrid-delivers-

actually-working-ai-for-industry?utm_source=chatgpt.com

Using Generative AI to Clean Your Data In 

Salesforce

https://www.salesforceben.com/using-generative-ai-to-clean-your-data-

in-salesforce/

AI AI

 - IBM - United States

https://www.ibm.com/thought-leadership/institute-business-value/jp-

ja/report/hybrid-by-design-architecting-for-agility-

jp?utm_source=chatgpt.com

GDPR  AI  6 

 

https://www.exabeam.com/ja/explainers/gdpr-compliance/the-

intersection-of-gdpr-and-ai-and-6-compliance-best-practices/

AI AI

 - IBM - United States

https://www.ibm.com/thought-leadership/institute-business-value/jp-

ja/report/hybrid-by-design-architecting-for-agility-

jp?utm_source=chatgpt.com

Exabeam ⅜ ₈LogRhythm 

Intelligence₉≢AI ─☿◐ꜙꜞ♥▫ ≢
╩

https://prtimes.jp/main/html/rd/p/000000014.000089507.html

https://www.cognite.com/ja-jp/blog/physics-and-ai-hybrid-delivers-actually-working-ai-for-industry?utm_source=chatgpt.com
https://www.cognite.com/ja-jp/blog/physics-and-ai-hybrid-delivers-actually-working-ai-for-industry?utm_source=chatgpt.com
https://www.salesforceben.com/using-generative-ai-to-clean-your-data-in-salesforce/
https://www.salesforceben.com/using-generative-ai-to-clean-your-data-in-salesforce/
https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://www.exabeam.com/ja/explainers/gdpr-compliance/the-intersection-of-gdpr-and-ai-and-6-compliance-best-practices/
https://www.exabeam.com/ja/explainers/gdpr-compliance/the-intersection-of-gdpr-and-ai-and-6-compliance-best-practices/
https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://prtimes.jp/main/html/rd/p/000000014.000089507.html
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AI AI

 - IBM - United States

https://www.ibm.com/thought-leadership/institute-business-value/jp-

ja/report/hybrid-by-design-architecting-for-agility-

jp?utm_source=chatgpt.com

AI AI

 - IBM - United States

https://www.ibm.com/thought-leadership/institute-business-value/jp-

ja/report/hybrid-by-design-architecting-for-agility-

jp?utm_source=chatgpt.com

Amazon Bedrock ╩ ⇔√  AI ─◖☻
♩≤ ─ ⁸ ⁸

https://aws.amazon.com/jp/blogs/news/track-allocate-and-manage-your-

generative-ai-cost-and-usage-with-amazon-bedrock/

AI AI

 - IBM - United States

https://www.ibm.com/thought-leadership/institute-business-value/jp-

ja/report/hybrid-by-design-architecting-for-agility-

jp?utm_source=chatgpt.com

Confluent brings real-time capabilities to 

Google Cloud generative AI

https://cloud.google.com/blog/topics/partners/confluent-brings-real-time-

capabilities-to-google-cloud-gen-ai?hl=en

SLA

AI

SLA

AI

 - IBM - United States

https://www.ibm.com/thought-leadership/institute-business-value/jp-

ja/report/hybrid-by-design-architecting-for-agility-

jp?utm_source=chatgpt.com

AIOps╩ ⇔√◦☻♥ⱶ ┼─ https://www.nttdata.com/jp/ja/trends/data-insight/2021/1104/

https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://aws.amazon.com/jp/blogs/news/track-allocate-and-manage-your-generative-ai-cost-and-usage-with-amazon-bedrock/
https://aws.amazon.com/jp/blogs/news/track-allocate-and-manage-your-generative-ai-cost-and-usage-with-amazon-bedrock/
https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://cloud.google.com/blog/topics/partners/confluent-brings-real-time-capabilities-to-google-cloud-gen-ai?hl=en
https://cloud.google.com/blog/topics/partners/confluent-brings-real-time-capabilities-to-google-cloud-gen-ai?hl=en
https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://www.ibm.com/thought-leadership/institute-business-value/jp-ja/report/hybrid-by-design-architecting-for-agility-jp?utm_source=chatgpt.com
https://www.nttdata.com/jp/ja/trends/data-insight/2021/1104/
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‮ ᵕ ІЀϯ פֿ

1. Д˔ЌτṁξΜθ ὫᴮΥʺὊְ χᵠ ӛτ ֳήϦθάρψΚϤϘβΤˁͻ yes

2. ᵃẠ1 ӟ τД˔Ќᶨ Ϭ ᴟΰʺὊְᵓṳπ ꜠τ ήϦϘΰθΤ ͻˁ yes

3. Д˔ЌτṁξΨ χ῟ᴮϬʺ τ1ᵕӟ ᴣΰοΜϘβΤ ͻˁ yes

4.
Д˔Ќṁ   ʾӲⱱ  ϞʺД˔Ќ ∙ᶍ ʾӾ τΰΪθ Ɫὓᵊψʺ ṍχὊְὓᵊτΣΜοἇ σ Ϭ ΰοΜϘβ

Τˁͻ
yes

5. χД˔Ќᶨזּꜛ ☼├Ϭ ᴣβϥ∑τʺ Ộ ρχזּ ᶓϜ“μοΜϘβΤˁͻ no

1. ᵃẠ1уὮḧπʺД˔Ќ ὫᴮϬ Ϊο ˑχὊְτΣΪϥӪ◘Ὠ Ϭם☼ΰθⱧ Υ ΚϤϘβΤ ͻˁ yes

2. ὊְᵓṳπʺД˔ЌτṁξΨ χ ♥Ϭ ᶓᾁ ΰʺζχ πӪ◘Ὠ Ϭ“Ξ ḈΥΚϤϘβΤˁͻ yes

3. ṍδυⱧ ˢ ʿẍὣσ ʺЂФжϱЎϴ˔рχ₤ ˣΥ ΰθ∑ʺ τД˔Ќ τṁξΨ ᴂ├ϬὨ πΦοΜϘβΤˁ ͻyes

4. ˑχ Ϟ᾽ẁ ΰσςχ ᴟϬʺAI Ϭ Μοꜛ τᾁ ΰʺ ℅τὊְ τ βϥ▫ ϙΥΚϤϘβΤͻˁ yes

5. Д˔Ќ ὫᴮτṁξΨӪ◘Ὠ χ ᶎ ρ Ϭʺ ṍ τ ᴣʾᵠ βϥФкЈІΥΚϤϘβΤˁ ͻ yes

1. ᶆ ψД˔Ќρζχ▫ ϬЈАЕπ ⱱΰοΜϘβΤˁͻ yes

2. 3νӟ χ Υ╥ᴥβϥ ᴅ σД˔Ќ ФкЅϴϼЕΥʺᾝ∕ “ πβΤ ͻˁ yes

3. Д˔Ќ▫ ϞAPIΥ ήϦοΜοʺ Ϙθψיּ τ ΰοД˔ЌχӌΜ χйϼЎа˔ψ πβΤͻˁ no

4. Д˔ЌχẶ Ϟ τḩβϥּז ϹϱЖжϱрΥ ήϦοΜϘβΤˁͻ no

5. αД˔ЌΥʺ χЄІГЭπӰσϥ π ήϦοΜϥάρψΚϤϘδϭΤˁͻ yes

1.
ỘԌϬ ρΰθД˔ЌзГжЄᾆ ψΚϤϘβΤˁͻ̞Д˔ЌзГжЄᾆ ρψʺˮД˔ЌϬ ᵔβϥ ˯ˮД˔ЌϬ Πϥ ˯

ˮД˔ЌϬ βϥ ˯ˮД˔ЌϬᶨ βϥ ˯τνΜοχᾆ Ϭ◙ΰϘβʻͻ
no

2.
Д˔Ќ ∙τ βϥ Ἆχ₯ ᴟϬψΤμοΜϘβΤˁͻ: ᾤ χẚ Г˔УиϬ⅜ ʺITχⱢᶊτ βϥ︣ χ ʺ ꜛ ʾГйм˔

ϼʾТйАϼІ χ σςͻ
no

3. τזּꜛ σД˔Ќ ∙χІϺиЈАЕψ ήϦοΣϤʺּז ễӾϞД˔Ќ ∙χ ṛ⅜ τ╥ ήϦοΜϘβΤˁ ͻ no

4. Д˔Ќᶨ τϢϥỘ ᵠ Ϭ ӛʾם“ΰθּזԌϬ ᴣʾ βϥ זּ σ ψΚϤϘβΤˁͻ yes

5. Д˔Ќ χ Ў˔ЭΥּז ᵰˢ ᴟזּ ˣτ ήϦοΜϘβΤˁͻ yes

1. Д˔ЌϬ ʾ βϥθϛχ▫ ϙ̞ψּז τ ∕ΰοΜϘβΤˁ yes

2.
ᾝ∕ ΰοΜϥД˔ЌϬ ʾ βϥθϛχ▫ ϙ̞ψᶈ Ϟ τ ϭπΣϤʺ σ τ τᴂαϥάρψπΦϘ

βΤˁ
no

3. Д˔ЌϬ ʾ βϥθϛχ▫ ϙ̞τνΜοʺּז π 1ᵕӟ χṳ Ϭβϥ Υ ΪϣϦʺּזԌχ Ϭ ӃπΦοΜϘβΤˁ yes

4.
ỘᵦϞ χזּ ΰϬ ϘΠθᵰ ˢ ⱳ ₰ʺйЪ˔ЕσςˣϬ╥―τʺД˔ЌϬ ʾ βϥθϛχ▫ ϙ̞χ  ʾếᴟχᾁ

Υּז π 1ᵕӟ χ π“ϩϦοΜϘβΤˁ
no

5.
Д˔ЌϬ ʾ βϥθϛχ▫ ϙ̞Ϭ ᴣβϥ◙ (г˔Ѓ ʺД˔Ќᶨ ʺI/O σς)ψ ⱢὓᵊϬ ϥ∑τ╥ ήϦοΜϘ

βΤˁ
yes

ʹ̞ Д˔Ќṁ ʺBIБ˔иσςʻД˔Ќ ằ Ϟ σςΥ πΦϥχπΚϦω ὓ▄ЊТЕϳϴϯτϢϥḚ Ϝᴦʻ

ל

˓

Д˔ЌτṁξΨ

σӪ◘Ὠ
5

Ὂְ ρД˔Ќ

ᶨ χ ›
4

Д˔Ќṁ ϒχ

Ɫ
3

ρ χӾ /

йЦиϯАФ
2

ᴅ σД˔

Ќᶨ χ
3
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