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≢ ╩ⱴ♇ⱪ♪כ꜡⌂ ⇔≡™╕∆⁹☿◐ꜙꜞ♥▫●▬♄fi☻─ 5 │⁸↓╣╕≢─☿◐ꜙ

ꜞ♥▫●▬♄fi☻─ ⁸ ⌂ ⁸◒ꜝ►♪☿◐ꜙꜞ♥▫▪ꜝ▬▪fi☻─ⱷfiⱣ⁸כ ⁸◖

Ⱶꜙ♬♥▫ ─ ⅛╠─ ─ ⌐ ↕╣≡™╕∆⁹ 
↓─Ᵽכ☺ꜛfi≢│⁸◒ꜝ►♪⁸☿◐ꜙꜞ♥▫⁸◘ⱳכ♩ ─ ╩ ╡ ╣⁸ ─◒ꜝ►♪☿◐

ꜙꜞ♥▫─ ╩ ⇔⁸ ─◒ꜝ►♪☿◐ꜙꜞ♥▫▪ꜝ▬▪fi☻─ ⱪ꜡☺▼◒♩╩ ⇔⁸

─●▬♄fi☻╩ ⇔≡™╕∆⁹ 
 
☿◐ꜙ▪⌂◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓─ ⌐ꜟⱣכ꜡◓⁸│⌐ ⇔√ ─ ™ ─

⌂ ⅜ ≢∆⁹CSA│⁸ Ɽכ♫♩כ◦♇ⱪ⁸ ⁸ ⁸⅔╟┘ ╩⁸↓─ ⌂

◖Ⱶꜙ♬♥▫┼ ↔⌐☻כꜞꜞ─↓⁹∆╕™≡⇔ ™√∞™√∆═≡─ ₁⌐ ↄ ⇔≡™╕

∆⁹ 
 
☿◐ꜙ▪⌂◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓ ╩ ∆╢√╘─ⱬ☻♩ⱪꜝ◒♥▫☻╩ ⇔⁸ ∆╢

√╘⌐⁸ √∟≤≥─╟℮⌐ ≢⅝╢⅛⌐≈™≡│ cloudsecurityalliance.com ╩↔ ↄ∞↕™⁹ 
 
Jim Reavis  
Chief Executive Officer (CEO)  
Cloud Security Alliance  
 
Illena Armstrong  
President 
Cloud Security Alliance

http://cloudsecurityalliance.com/
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♪ⱷ▬fi 1: ◒ꜝ►♪◖fiⱧꜙכ♥▫fi
◓─  ꜗ♅◒♥◐כ▪≥
 
 
 
 
↓─♪ⱷ▬fi│⁸CSA(◒ꜝ►♪☿◐ꜙꜞ♥▫▪ꜝ▬▪fi☻)☿◐ꜙꜞ♥▫●▬♄fi☻─ ╖╩

⇔╕∆⁹◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓─ ≤ ⁸ⱬכ☻ꜝ▬fi ─ ⁸⅔╟┘♪◐ꜙⱷfi

♩─ ─♪ⱷ▬fi≢ ↕╣╢ ⌂◖fi♩꜡⁸ꜟכ♦ⱪ꜡▬ⱷfi♩⁸⅔╟┘▪כ◐♥◒♅ꜗ⸗♦ꜟ

─ ⌐≈™≡ ⇔╕∆⁹ 
 
◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓│⁸ ⁸ ─ ⁸ ⸗♦ꜟ⁸ⱦ☺Ⱡ☻⸗♦ꜟ⁸ Ɽꜝ♄▬ⱶ

⌂≥⁸↕╕↨╕⌂ ⅛╠ ⅎ╢↓≤⅜≢⅝╕∆⁹◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓│⁸ ─◖fiⱧꜙכ

♥▫fi◓◦☻♥ⱶ⌐ ╩╙√╠⇔⁸ ⌂ ╩ ⅎ╢╙─≢№╡⁸ ⌂♦☺♃ꜟ♩ꜝfi☻ⱨ

≡⇔≥ꜟ♦⸗fiꜛ◦כⱷכ◊ ∫≡ ╦╡╕⇔√⁹CSA CCSK☿◐ꜙꜞ♥▫●▬♄fi☻─ Ᵽכ☺ꜛ

fi⌐ ╕╣≡™╢ ⸗♦ꜟ│ ⅝ ⅝ ≢∆⅜⁸ ─ ⌐ ™⁸ ⌂ כ◘♪►ꜝ◒

ⱦ☻ⱪ꜡Ᵽ▬♄(CSP) ⁸ ♀꜡♩ꜝ☻♩⁸AI⁸ ∆╢ ⌂≥─ ╛ꜟכ♠™⇔ ╩ ∆╢√╘

─▪♇ⱪ♦כ♩⅜ ≢∆⁹ ≤ ─ ─ ⌂ ⌐╟∫≡⁸↓─▪♇ⱪ♦כ♩╩

∫≡╙⁸ ─∆═≡─ ╩ ∆╢↓≤│≢⅝╕∑╪⁹ 
 
◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓│⁸ ⁸꜠☺ꜞ◄fi◦⁸▫♥ꜞꜙ◐☿⁸ כ⅔╟┘ ≢ ⅝⌂ⱷ

ꜞ♇♩╩╙√╠⇔╕∆⁹⇔⅛⇔⁸↓╣╠─ⱷꜞ♇♩│⁸◒ꜝ►♪⸗♦ꜟ╩ ⌐ ⇔≡ ⇔⁸◒ꜝ

─ⱶכ◊ⱪꜝ◒♥▫☻╩◒ꜝ►♪ⱪꜝ♇♩ⱨ♪►ꜝ◒≥ꜗ♅◒♥◐כ▪♪► ≤ ⌐ ╦∑≡ ╘

≡ ☻ⱦכ◘♪►ꜝ◒⁹∆╕╣↕ CSC1 ⅜⁸ ─▪ⱪꜞ◔כ◦ꜛfi╛ ╩ ╙ ∑∏

⌐ CSP⌐ ∆╢∞↑≢│ ꜞⱱ☻♥▫fi◓╕√│₈ꜞⱨ♩ ▪fi♪ ◦ⱨ♩₉≤ ┌╣╢  ⁸ ↕╣

╢ ⁸꜠☺ꜞ◄fi◦⁸כ⅔╟┘☿◐ꜙꜞ♥▫╩ ≢⅝⌂™↓≤⅜ ↄ⁸ ≢◖☻♩│ ⇔

↑╕∆⁹ ∆╢⌐⁸◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓─ⱷꜞ♇♩│⁸◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓⸗♦ꜟ⁸

◒ꜝ►♪Ⱡ▬♥▫Ⱪ─ ─☻ⱦכ◘⁸ ⌂ ╩ ∆╢↓≤≤ ⌐ ┘≈™≡™╕∆⁹ 
 
↓─♪ⱷ▬fi│⁸↓─●▬♪─ ╡─ ≤∕─ ─ ╩ ∆╢↓≤╩ ≤⇔≡™╕∆⁹

◒ꜝ►♪≤ ─◖fiⱧꜙכ♥▫fi◓─ ™╩ ⇔⌂⅜╠⁸◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓─

≤ ╩ ∆╢↓≤╩ ≤⇔≡™╕∆⁹↓─♪ⱷ▬fi│⁸∆≢⌐ ═√◒ꜝ►♪─ⱷꜞ♇♩⌐ ⅎ

≡⁸◒ꜝ►♪☿◐ꜙꜞ♥▫─ ╛∕─ ─ ∆╢ ╩⁸╟╡ ™☿◐ꜙꜞ♥▫ ╩ ∆

╢◒ꜝ►♪▪ⱪ꜡כ♅─ ⌐ ↑≡ ⅝ ⇔╕∆⁹ 
  
◒ꜝ►♪☿◐ꜙꜞ♥▫▪ꜝ▬▪fi☻│⁸╕∫√ↄ ⇔™ ╛ ⸗♦ꜟ╩ ⇔╟℮≤⇔≡™╢╙

─≢│№╡╕∑╪⁹ √∟─ │⁸◒ꜝ►♪ ◖fiⱧꜙכ♥▫fi◓ ≢ ↄ ⌐≤∫≡ ╙

 
1 The acronym CSC is used interchangeably to mean any cloud service customer, cloud service consumer, or cloud service client. 
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─ ™☿◐ꜙꜞ♥▫ ─ ⌐ ╩ ≡⁸ ─⸗♦ꜟ ⌐ NIST SP 800-1452⁸ISO/IEC 
22123-1:20233⁸ISO/IEC 22123-2:20234≢─ ─ ╩ ⅝ ⇔ ↕∑╢↓≤≢∆⁹ 

─ ╩↕╠⌐ ╘⁸◒ꜝ►♪☿◐ꜙꜞ♥▫ⱪꜝ◒♥▫☻╩ ∆╢√╘─ ⌂♩Ⱨ♇◒

≤ ⌂ ╩ ╢√╘⌐⁸ ─ ⅜ ↕╣≡™╕∆⁹ 
 

 
 
↓─♪ⱷ▬fi≢│⁸ ─↓≤╩ ┘╕∆⁹ 
  
ừ ◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓─ ⁹ 
ừ ◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓⸗♦ꜟ─ ⁹ 
ừ ◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓⌐⅔↑╢ ─ꜟ♦⸗ꜗ♅◒♥◐כ▪≥ꜟ♦⸗ ⁹ 
ừ ◒ꜝ►♪☿◐ꜙꜞ♥▫─☻◖כⱪ⁸ ⁸⅔╟┘⸗♦ꜟ─ ⁹ 

 

1.1 ◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓─  
 
◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓│⁸◖fiⱧꜙכ♥▫fi◓⁸Ⱡ♇♩꞉כ꜠♩☻⁸◒כ☺⌂≥─ ╩ ∂

≡⁸◖fiⱧꜙכ♥▫fi◓ꜞ♁כ☻─ ⱪכꜟ╩ ∆╢√╘⌐ ↕╣╢ ⸗♦ꜟ⅔╟┘ ─

≢∆⁹◒ꜝ►♪⸗♦ꜟ│⁸◖fiⱳכⱠfi♩≤ꜞ♁כ☻╩ ♬ꜛ☺fi⁸ⱪ꜡ⱦꜛ◦כ꜠♩☻◔כ○⌐

fi◓⁸ ┘╟⅔fi⁸►♄ꜟכ◔☻│√╕ⱪ♇▪ꜟכ◔☻⁸ ≢⅝╢ ╩ ⇔≡⅔╡⁸ ╡ ≡

≤ ─√╘─○fi♦ⱴfi♪ꜚכ♥▫ꜞ♥▫─╟℮⌂⸗♦ꜟ╩ ⇔╕∆⁹ ─◖ꜝⱲ꜠כ◦

ꜛfi⁸ ⁸ ⁸ ⁸꜠☺ꜞ◄fi◦⁸כ◖☻♩ ⌂≥─ⱷꜞ♇♩⅜ ╕╣╕∆⁹ 
 

NIST ┘⌐ ISO ⅔╟┘ IEC ⌐╟╢

◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓─ ╩ ⌐ ⇔╕∆⁹ 
 

NIST SP 800 -145≢│⁸◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓╩ ─╟℮⌐ ⇔≡™╕∆: ◒ꜝ►♪◖fiⱧꜙ
fi◓│⁸▫♥כ ─ ⌂◖fiⱧꜙכ♥▫fi◓ꜞ♁כ☻ Ⱡ♇♩꞉כ◘⁸◒כⱣ⁸☻♩꜠⁸☺כ

▪ⱪꜞ◔כ◦ꜛfi⁸◘כⱦ☻ ─ ⌐⁸≥↓⅛╠≢╙⁸ ⌐⁸ ⌐ ∂≡⁸Ⱡ♇♩꞉כ◒ ≢

▪◒☿☻∆╢↓≤╩ ≤∆╢⸗♦ꜟ≢№╡⁸ ─ ╡╛─≥♄▬ⱦ☻ⱪ꜡Ᵽכ◘│√╕⅝

≤╡≢ ╛⅛⌐ ≡╠╣ ↕╣╢╙─≢№╢⁹ IPA ─ ╟╡ 5 

 

 
2 NIST. (2011) SP 800-145: The NIST Definition of Cloud Computing. 
3 ISO/IEC. (2023) 22123-1:2023: Information technology -  Cloud computing Part 1: Vocabulary 
4 ISO/IEC. (2023) 22123-2:2023: Information technology -  Cloud computing Part 2: Concepts  
5 NIST. (2011) SP 800-145: The NIST Definition of Cloud Computing. 
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ISO/IEC 22123 -1:2023 ≢│⁸◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓╩ ─╟℮⌐ ⇔≡™╕∆: ₈☿ꜟⱨ◘כ
ⱦ☻ⱪ꜡ⱦ☺ꜛ♬fi◓6≤○fi♦ⱴfi♪ ≢ꜟⱩꜝכ◔☻⁸╡╟⌐ ⌂ ⌂ ╕√│ ꜞ

╩☻☿◒▪◒כⱠ♇♩꞉─┼ꜟכⱪ─☻כ♁ ⌐∆╢Ɽꜝ♄▬ⱶ₉7 

 
◒ꜝ►♪╩╙∫≤ ⌐ ∆╢≤⁸ⱪ꜡☿♇◘╛ⱷ⸗ꜞ⌂≥─ꜞ♁כ☻ ╩ ⅝⌂ⱪכꜟ⌐ ╣╢↓

≤≢∆(↓─ │ 8╩ )⁹CSC│⁸ CPU8 ⁸ⱷ⸗ꜞ 16GB⌂≥ ⌐ ≠™≡⁸ⱪכꜟ

⅛╠ ╩☻כ♁ꜞ⌂ ⇔╕∆⁹ ≤⌂╢◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓ ☻כ♁ꜞ─╠╣↓⁸│

╩ CSC⌐○כ꜠♩☻◔כ◦ꜛfi⇔⁸CSC│Ⱡ♇♩꞉כ◒╩ ⌐☻כ♁ꜞ≡⇔ ⇔≡ ⇔╕∆⁹

CSC│ ╩ ∆╢≤⁸ ⅜◙כꜚ─ ⌐ꜟכⱪ╩☻כ♁ꜞ⌐℮╟╢⅝≢ ∑╕∆⁹ 
 
◒ꜝ►♪│⁸ⱪ꜡☿♇◘⁸ⱷ⸗ꜞ⁸Ⱡ♇♩꞉כ◒≤™∫√ ▬fiⱨꜝ☻♩ꜝ◒♅ꜗ⅛╠⁸♦כ♃ⱬכ

☻╛▪ⱪꜞ◔כ◦ꜛfi─╟℮⌂ ꜠ⱬꜟ─♁ⱨ♩►▼▪ꜞ♁⁸≢╕☻כ╒╓∆═≡─◖fiⱧꜙכ♥▫

fi◓ꜞ♁כ☻≢ ≢⅝╕∆⁹√≤ⅎ┌⁸ ─ ─ ⅜ ☻ⱦכ◘╢∆ ≢ 500 ─ ↑

─ CRM ▪ⱪꜞ◔כ◦ꜛfi╩◘Ⱪ☻◒ꜝ▬Ⱪ∆╢↓≤│⁸◖fiⱧꜙכ♥▫fi◓◒ꜝ►♪

≢ 100 ╩כⱣכ◘♩כ⸗ꜞ─ ∆╢─≤ ─◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓ ≢∆⁹ 
 

1.1.1  fiꜛ◦כ꜠♩☻◔כ○≥
 
◒ꜝ►♪ ╩ ∆╢ ⌂ │⁸ ⁸│☻כ♁ꜞfi≢∆⁹ꜛ◦כ꜠♩☻◔כ○≥ ≤⌂╢

▬fiⱨꜝ☻♩ꜝ◒♅ꜗ⅛╠ ╩ꜟכⱪ─☻כ♁ꜞ√╣↕ ┘╟⅔)fiꜛ◦כ꜠♩☻◔כ○⁸⇔
)╩ ⇔≡ⱪכꜟ⅛╠ CSC┼ ⁸ ╡ ≡⁸ ↕╣╕∆⁹↓╣⌐│ ─ ꜠ⱬꜟ⅜

№╡⁸∆═≡─ CSC⅜ ⌐ ∂ ╩☻ⱦכ◘ ↑╠╣⁸∕─ ⁸CSC ─ ⌂ ≢

↕╣╕∆⁹↓─╟℮⌐⁸↓╣╠ 2≈─ │⁸ ⅛╩₈◒ꜝ►♪₉≤⇔≡ ∆╢√╘⌐ ∆╢∆═

≡─ ⌂ ╩ ╡ ⇔╕∆⁹ 
 
◒ꜝ►♪│╙≤╙≤ⱴꜟ♅♥♫fi♩9≢∆⁹ ─ CSC ⅜ ╩ꜟכⱪ☻כ♁ꜞ∂ ⇔╕∆⅜⁸

⌐⁸ ⌐│ ⌐ ↕╣⁸ ™⌐ ╡ ↕╣╕∆⁹ ⌐╟╡⁸CSP│↕╕↨╕⌂ CSC⌐ꜞ♁כ
☻╩ ∆╢↓≤⅜≢⅝⁸╕√⁸ ⌐╟∫≡⁸CSC♦כ♃─ ≤ ⌐≤∫≡ ⌂⁸

⌐ ─ ─ ╛ ⅜≢⅝⌂ↄ⌂╡╕∆⁹↕╠⌐⁸CSP⅜ꜞ♁כ☻─ ╩ ⅔╟┘

≢⅝╢↓≤│⁸ CSC⌐ ─☻ⱦכ◘╢╣↕ ⌂ ≤ ⌐≤∫≡ ≢∆⁹ⱴꜟ♅♥♫fi

♩│⁸ ≢─ ⌐≤≥╕╠∏⁸₈ⱪꜝ▬ⱬ₉♪►ꜝ◒♩כ≤╙ ┌╣╢ 1≈─ ─↕╕↨╕

⌂ꜚ♬♇♩ ☻כ♁ꜞ─ ╙ ⌐⇔╕∆⁹ 
 

 
6 Self-service provisioning refers to the provisioning of resources provided to cloud services performed by CSCs through automated 
means. Examples of resources include servers, operating systems, networks, software, applications, and storage equipment. 
7 ISO/IEC. (2023) Information Technology -  Cloud Computing -  Part 1: Vocabulary. 
8 NIST. (2018) SP 800-125A: Security Recommendations for Hypervisor Deployment on Servers Virtualization. 
9 In this reference to multi - tenant, a tenant is a cloud customer or CSC. 
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1.2 ◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓⸗♦ꜟ  
 
CSA│⁸◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓╩ ∆╢√╘─ ≢№╢ NIST SP 800-145⸗♦ꜟ╩◒ꜝ►♪
◖fiⱧꜙכ♥▫fi◓⌐ ⇔≡™╕∆10⁹CSA│╕√⁸ ⸗♦ꜟ≤⇔≡ ∆╢⁸╟╡ ⌂

ISO/IEC ⸗♦ꜟ 22123-1:2023≤ 22123-2:2023 ╩ ⇔≡™╕∆⁹↓─♪ⱷ▬fi ≢│⁸ ╩

⇔╕∆⁹ 
 
NIST│⁸◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓╩⁸5≈─ ⁸3 ⱦ☻⸗♦ꜟ⁸4כ◘♪►ꜝ◒─≈ ≈─◒
ꜝ►♪ ⸗♦ꜟ⌐ ≠™≡ ⇔≡™╕∆⁹↓╣╠─⸗♦ꜟ─ │⁸ ─☿◒◦ꜛfi≢ ⇔╕

∆⁹ 
 

11 
 1: NIST⅔╟┘ ISO/IEC ⌐ ≠ↄ◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓⸗♦ꜟ─  

 

1.2.1  
 

 
10 CSA has chosen to align with the NIST definition of cloud computing (NIST 800 -145) to drive consensus for a common language 
and focus on use cases rather than semantics. This material is intended to be broadly usable and applicable to organizations 
globally. While NIST is a U.S. government organization, the selection of this reference model should not be interpreted to suggest 
the exclusion of other points of view or geographies.  
11 Depiction of the NIST Model of Cloud Computing  
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NIST⸗♦ꜟ≢│⁸◒ꜝ►♪╩ 5≈─ ⌐╟∫≡ ⇔≡™╕∆⁹↓─ │⁸ ─ⱱ☻♥

▫fi◓◘כⱦ☻╛⁸ⱱ☻♥▫fi◓⁸ ⌂≥─ ─ ♥כꜙⱦ☻≤◒ꜝ►♪◖fiⱧכ◘♪►ꜝ◒─

▫fi◓╩ ⇔≡™╕∆⁹↓╣╠─ ╩ ∆╢↓≤│⁸◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓─ ╩

⌐ ⇔⁸◒ꜝ►♪ ─ ⌐ ≢∆⁹  
 
NIST⅜ ∆╢ 5≈─ ⌂ │⁸ ─ ╡≢∆⁹ 
 
ừ ꜞ♁כ☻ⱪכꜞfi◓:  ◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓│⁸↕╕↨╕⌂ ≥☻כ♁ꜞ כ♁ꜞ

☻╩ⱪ⁸⇔ꜟכⱴꜟ♅♥♫fi♩⸗♦ꜟ╩ ⇔≡ ─ CSC⌐◘כⱦ☻ כ꜠♩☻⁹∆╕⇔

☺⁸ⱪ꜡☿♇◘⁸ⱷ⸗ꜞ⁸Ⱡ♇♩꞉כ◒ ⁸│☻כ♁ꜞ─≤⌂ ⌐ ∂≡ ⌐ ╡ ≡

╠╣⁸╕√ ╡ ≡↕╣╕∆⁹ 

ừ ™Ⱡ♇♩꞉כ◘  :☻☿◒▪◒כⱦ☻│Ⱡ♇♩꞉כ◒ ≢ ≢⅝⁸ ₁⌂ ─◦fi◒

ꜝ▬▪fi♩╕√│◦♇◒◒ꜝ▬▪fi♩ⱪꜝ♇♩ⱨ◊כⱶ Ᵽ⁸כ◘ ⁸ⱡכ♩Ɽ♁◖fi⁸

IoT♦Ᵽ▬☻⁸♃Ⱪ꜠♇♩⌂≥ ≢ ↕╣╛∆™WebⱩꜝ►◙╕√│ ▪ⱪꜞ◔כ◦ꜛfi

╩ ⇔≡▪◒☿☻⇔╕∆⁹ 

ừ ⌂ :   ꜞ ╩☻כ♁ ⅛≈ ⌐ⱪ꜡ⱦ☺ꜛ♬fi◓⇔⁸ ⌐╟∫≡│ ⌐☻◔

╩◒♇Ᵽꜟכ◔☻╛♩►▪ꜟכ ⌐ ℮↓≤⅜≢⅝╕∆⁹CSC⅛╠ ╣┌⁸ⱪ꜡ⱦ☺ꜛ♬fi

◓↕╣√ │ ↄ─ │ ⌐ ⅎ⁸™≈≢╙ ─ ╩ ≢∆⁹ 

ừ ⌂◘כⱦ☻:  ◒ꜝ►♪◦☻♥ⱶ│⁸◘כⱦ☻─ ⁸☺כ꜠♩☻ ⁸▪◒♥▫

Ⱪ⌂ꜚכ◙כ▪◌►fi♩⌂≥ ⌐ ⇔√ ꜠ⱬꜟ─ ╩ ─☻כ♁ꜞ⁸≡⇔ ╩

⌐ ⅔╟┘ ─☻כ♁ꜞ⁹∆╕⇔ ╩ ⁸ ⁸ ⁸꜠ⱳכ♩≢⅝╢√

╘⁸ ─☻ⱦכ◘╢∆ CSP≤ CSC─ ⌐ ⅜╙√╠↕╣╕∆⁹↓╣⌐╟╡ ⅜

≤⌂╡⁸◖☻♩ ≤▪◌►fi♃ⱦꜞ♥▫ ⌂≥ ⅜ ↕╣╕∆⁹ 

ừ ○fi♦ⱴfi♪☿ꜟⱨ◘כⱦ☻:  CSC│⁸CSP⅜ ⱪ꜡ⱦ☺ꜛ♬fi◓∆╢○fi♦ⱴfi♪─◒ꜝ

╩☻כ♁ꜞ♪► ⌐ ∆╢↓≤⅜≢⅝⁸ ╛Ⱡ♇♩꞉כ꜠♩☻◒כ☺⌂≥─◖fiⱧ

◓fi▫♥כꜙ ╩⁸ CSP≤─ ⌂⇔⌐⁸ ⌐ ∂≡ ≢⅝╕∆⁹ 

 
ISO/IEC 22123:2023│ 6 ≈─ ⌂ ╩ꜞ☻♩⇔≡⅔╡⁸ ─ 5≈│ ⌐ꜞ☻♩↕╣√ NIST
≤ ≢∆⁹ ─ │ⱴꜟ♅♥♫fi◦כ♁ꜞ⁸╡№≢כ☻ⱪכꜟ≤│ ↕╣≡™╕∆⁹ 
 

 ꜟ♦⸗☻ⱦכ◘♪►ꜝ◒ 1.2.2
 
NIST│⁸◒ꜝ►♪◘כⱦ☻─↕╕↨╕⌂ ◌♥◗ꜞ╩ ∆╢ ╩ꜟ♦⸗☻ⱦכ◘─≈3 ⇔≡™╕

∆⁹ 
 
ừ Software as a Service (SaaS)  │⁸CSP⌐╟∫≡ ⅔╟┘ⱱ☻♩↕╣╢▪ⱪꜞ◔כ◦ꜛfi≢

∆⁹CSC │⁸WebⱩꜝ►◙⁸⸗Ᵽ▬ꜟ▪ⱪꜞ◔כ◦ꜛfi⁸▪ⱪꜞ◔כ◦ꜛfiⱪ꜡◓ꜝⱵfi◓▬
fi♃כⱨ▼כ☻ API ⁸╕√│ ◒ꜝ▬▪fi♩▪ⱪꜞ◔כ◦ꜛfi╩ ⇔≡ SaaS⌐▪◒☿
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☻⇔╕∆⁹↓─⸗♦ꜟ≢│⁸CSC │ ─fiꜛ◦כ◔ꜞↄ⁸▪ⱪ⌂│≢☻כ♁ꜞ╢⌂≥ ∞

↑╩ ⌐⇔╕∆⁹ 

ừ Platform as a Service (PaaS)  │⁸▪ⱪꜞ◔כ◦ꜛfiⱪꜝ♇♩ⱨ◊כⱶ ╩♪כ◖ ⇔≡

∆╢ ⌂≥ fiꜛ◦כ꜠Ⱳꜝ◖⁸☺כ꜠♩☻ꜟ▬□⁸ⱨ☻כⱬ♃כ♦⁸ ⌂≥─ⱪꜝ♇♩

ⱨ◊כⱶ╩ ⇔≡ ⇔╕∆⁹∕─ ─ ≤⇔≡│⁸ ⁸ⱦ♇◓♦כ♃ ⁸╕√│

SaaS ┼─ API▪◒☿☻─√╘─▪ⱪꜞ◔כ◦ꜛfi ⌂≥⅜№╡╕∆⁹ ⌂ ™│⁸

PaaS─ ⁸CSC│ ≤⌂╢▬fiⱨꜝ☻♩ꜝ◒♅ꜗ╩ ⇔⌂™↓≤≢∆⁹ 

ừ Infrastructure as a Service (IaaS)  │⁸Ⱡ♇♩꞉כ꜠♩☻╛◒כ☺⌂≥─ ⌂◖fiⱧꜙכ

♥▫fi◓▬fiⱨꜝ☻♩ꜝ◒♅ꜗ─ꜞ♁כ☻ⱪכꜟ┼─▪◒☿☻╩ ⇔╕∆⁹IaaS≢│⁸CSC
│ ⱴ◦fi⁸Ⱡ♇♩꞉כ◐fi◓⁸☻♩꜠⁸☺כ ─▪ⱪꜞ◔כ◦ꜛfi⌂≥⁸ ≤⌂╢

▬fiⱨꜝ☻♩ꜝ◒♅ꜗ─ ╩ ⇔╕∆⁹ 

 
ISO/IEC 22123-3:2023 ≢│⁸SaaS⁸PaaS⁸IaaS SPI≤╙ ┌╣╢ ꜟ♦⸗☻ⱦכ◘─ ▪ⱪꜞ◔

─ꜗ♅◒ꜝ♩☻ꜝⱶ⁸▬fiⱨכ◊fi⁸ⱪꜝ♇♩ⱨꜛ◦כ ♃▬ⱪ ⌐ ⌐ ∆╢◒ꜝ►♪ ♃

▬ⱪ╩ ⅎ√⁸╟╡ ⌂ ╩ ⇔≡™╕∆⁹∕─ ⁸CaaS Communications-as-a-Service ⁸

NaaS Network -as-a-Service ⁸DSaaS Data Storage as a Service ⁸DSaaS Data Recovery as a 
Service ⌂≥⁸╟╡ ⌐ꜞ◗♥◌─☻ⱦכ◘♪►ꜝ◒√╣↕ ⇔≡™╕∆⁹ 
 
↓╣╠─◌♥◗ꜞ│№╢ ⇔≡™╕∆⁹SPI ⱦ☻╙№╣┌⁸כ◘♪►ꜝ◒╢⅜√╕⌐ ─◘

⌐ꜟ♦⸗☻ⱦכ ⌐ ⱦ☻╙№╡╕∆⁹כ◘♪►ꜝ◒™⌂╣↕ ⌐ ⅎ┌⁸↓╣╠ 3≈─◌♥
◗ꜞ⌐∆═≡╩ ╡ ≡╢ ⁸№╢™│ ISO/IEC ⸗♦ꜟ─╟╡ ⅛™◌♥◗ꜞ⌐ ╡ ≡╢ │№

╡╕∑╪⁹↓╣│ ⁸╡№≢ꜟכ♠ ⌂ⱨ꜠כⱶ꞉⁹╪∑╕╡№│≢◒כ 
 
≥∟╠─▪ⱪ꜡כ♅╙ ≢∆⅜⁸NIST⸗♦ꜟ│╟╡ ⅛≈ ↄ ↕╣≡™╢√╘⁸CSAꜞ◘כ♅
≢ ⌐ ⇔≡™╢ ≢∆⁹ 
 

1.2.3 ◒ꜝ►♪ ⸗♦ꜟ 
 
NIST≤ ISO/IEC │⁸ ∂ 4 ≈─◒ꜝ►♪ ⸗♦ꜟ╩ ⇔≡™╕∆⁹↓╣╠─ ⸗☻ⱦכ◘⁸│

♦ꜟ ⌐╦√∫≡ ⁸ ⁸⅔╟┘ ↕╣╢ ≢∆⁹ 
 
ừ ⱤⱩꜞ♇◒◒ꜝ►♪: ↓─◒ꜝ►♪▬fiⱨꜝ☻♩ꜝ◒♅ꜗ│⁸ │√╕כ◙כꜚ ⌂

⅜ ≢⅝⁸CSP⅜ ⇔╕∆⁹ 

ừ ⱪꜝ▬ⱬכ♩◒ꜝ►♪: ↓─◒ꜝ►♪▬fiⱨꜝ☻♩ꜝ◒♅ꜗ│⁸ ─ ⌐ ⇔≡─╖ ↕

╣╕∆⁹ ≡∫╟⌐▫♥כⱤ♪כ◘│√╕ ↕╣⁸○fiⱪ꜠Ⱶ☻╕√│○ⱨⱪ꜠Ⱶ☻⌐

↕╣╢ ╙№╡╕∆⁹ 

ừ ◖Ⱶꜙ♬♥▫◒ꜝ►♪: ◒ꜝ►♪▬fiⱨꜝ☻♩ꜝ◒♅ꜗ│ ─ ≢ ↕╣⁸ ─

Ⱶ♇◦ꜛfi⁸☿◐ꜙꜞ♥▫ ⁸ⱳꜞ◦⁸כ◖fiⱪꜝ▬▪fi☻⌐ ∆╢ ⌂≥ ╩
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≈ ─◖Ⱶꜙ♬♥▫╩◘ⱳ⁹∆╕⇔♩כ ≡∫╟⌐▫♥כⱤ♪כ◘│√╕ ↕╣⁸○fiⱪ

꜠Ⱶ☻╕√│○ⱨⱪ꜠Ⱶ☻⌐ ↕╣╢ ╙№╡╕∆⁹ 

ừ Ɫ▬Ⱪꜞ♇♪◒ꜝ►♪: ◒ꜝ►♪─▬fiⱨꜝ☻♩ꜝ◒♅ꜗ│ ≈ ─ ⌂╢◒ꜝ►♪▬fiⱨꜝ

☻♩ꜝ◒♅ꜗ ⱪꜝ▬ⱬ⁸♩כ◖Ⱶꜙ♬♥▫⁸ⱤⱩꜞ♇◒ ─ ╖ ╦∑≢∆⁹ ◒ꜝ►♪│

⇔√ ≢∆⅜⁸ ↕╣√⁸№╢™│ ─ ≢ fiꜛ◦כ◔ꜞⱪ▪≥♃כ♦⁸╣↕

─ ╩ ⇔≡™╕∆ ⅎ┌◒ꜝ►♪ ♩☻כⱣꜝfi☻─√╘─◒ꜝ►♪Ᵽ♪כ꜡─
12 13⁹ 

 
∕─ ─ ⸗♦ꜟ⁹ 
 
ừ ⱴꜟ♅◒ꜝ►♪:  ⱴꜟ♅◒ꜝ►♪ ≢│⁸CSC│ ⌂╢ CSP─▪ⱪꜞ◔כ◦ꜛfi╛◦☻♥ⱶ
⌂≥─ ╩☻ⱦכ◘♪►ꜝ◒─ ⇔╕∆⁹↓─▪ⱪ꜡⁸│♅כ ─◒ꜝ►♪ⱪ꜡Ᵽ▬♄┼

─ ╩ ꜗ♅◒♥◐כ▪⁸⇔╠ ⌐ ⌂꜠☺ꜞ◄fi☻╩ ╖ ╗√╘⌐ ↄ ↕╣≡

™╕∆⁹ 

ừ Ɫ▬Ⱪꜞ♇♪ⱴꜟ♅◒ꜝ►♪: ⱤⱩꜞ♇◒◒ꜝ►♪≤ⱪꜝ▬ⱬכ♁ꜞ♩כ☻─ ╖ ╦∑≢∆⁹

│ ─┼כ♃fi☿♃כ♦─ ≢∆⁹ 
 

1.3  ꜟ♦⸗ꜗ♅◒♥◐כ▪≥ꜟ♦⸗
 
─☻ⱦכ◘♪►ꜝ◒ ≤ ⌐ ↕╣╢ ≤ │ ↄ ⇔≡⅔╡⁸№╠╝╢ ─ ⸗

⅜ꜟ♦⸗ꜗ♅◒♥◐כ▪╛ꜟ♦ ╣⌐⌂╢ ⅜№╡╕∆⁹↓─☿◒◦ꜛfi─ │⁸™ↄ≈⅛

─ ╩ ⇔⁸ ≢ ⇔™⸗♦ꜟ╩ ∆╢√╘─ⱬכ☻ꜝ▬fi╩ ⇔≡⁸☿◐ꜙꜞ♥▫

⅜ ⌐ ≠™√ ╩ ⅎ╢╟℮⌐∆╢↓≤≢∆⁹NIST◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓─ ╩

∆╢ ⌂ꜞⱨ□꜠fi☻▪כ◐♥◒♅ꜗ⸗♦ꜟ≤⇔≡ ISO/IEC 22123≤ NIST 500 -29214╩ ⇔╕

∆⁹↕╠⌐⁸4 ≈─ ─ ╠⅛ꜗ♅◒♥◐כ▪ ╩ ∆╢↓≤╩ ≤⇔√ CSA◄fi♃כⱪꜝ
─15ꜟ♦⸗ꜗ♅◒♥◐כ▪☼▬ ╙ ⇔╕∆⁹ 
 
◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓─ ─ 1≈│⁸SaaS⅜ PaaS ⌐ ↕╣⁸IaaS ⌐ ↕╣╢☻♃♇

◒≤™℮ ⅎ ≢∆⁹↓╣│⁸∆═≡─ ╕√│╒≤╪≥─ ─ ⸗♦ꜟ╩ ∆╢╙─≢│№

╡╕∑╪⅜⁸ ⌂ ⱬכ☻ꜝ▬fi≤⇔≡ ∟╕∆⁹SPI☻♃♇◒│ ─☻ⱦכ◘⁸╡⅔≡⇔

⅜ ꜟ♦⸗☻ⱦכ◘⁸≡╣≈⌐╢∆ ─ ╛ ⌂ ⅜ ╣≈≈№╡╕∆⁹╕∏⁸ ◒ꜝ►♪◘

ꜟ♦⸗☻ⱦכ SPI☻♃♇◒─꜠▬ꜘכ ─ ╩ꜗ♅◒♥◐כ▪ ⇔⁸ ⌐™ↄ≈⅛─ ╩ →≡

 
12 A configuration setup where an application running in a private cloud or data center dynamically extends to a public cloud to  
access additional computing resources when the demand exceeds the capacity of the primary environment, ensuring consistent  
performance and availability. 
13 Hybrid is also commonly used to describe a non-cloud data center bridged directly to a CSP. The original NIST definition refers to  
a mixture of cloud solutions. Since then it has become more narrowly focused on mixtures of cloud models.  
14 NIST. (2011) NIST Cloud Computing Reference Architecture 
15 CSA. (2021) CSA Enterprise Architecture Reference Guide. 
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⅜╓╛↑≡™╢ ╩ ⇔╕∆⁹ ⌐⁸CSA◄fi♃כⱪꜝ▬☼▪כ◐♥◒♅ꜗ⸗♦ꜟ≢ ╘ↄↄ╡╕

∆⁹↓─⸗♦ꜟ│⁸◒꜡☻ⱪꜝ♇♩ⱨ◊כⱶ─ ≤Ɽ♃כfi╩ ⇔≡™╢ ╛⁸ ↕╣√ⱴꜟ♅

◒ꜝ►♪▪ⱪ꜡כ♅⌐ ⅜№╢ ╩ ⇔╕∆⁹ 
 

1.3.1 Infrastructure as a Service  
 
IaaS─ │ ≤▬fiⱨꜝ☻♩ꜝ◒♅ꜗⱢ⁹∆≢▪▼►♪כ◒ꜝ►♪◖fiⱧꜙכ♥▫fi◓≢│⁸

╩☻כ♁ꜞ─╠╣↓ ⇔≡ⱪ⁸⅜∆╕⇔ꜟכ ╙ ⌂꜠ⱬꜟ≢│⁸∕─ ⌐ ∆╢√╘─

Ɫ⁸▪▼►♪כⱠ♇♩꞉כ꜠♩☻⁸◒כ☺⅜ ⌐ ⁸│☻כ♁ꜞ─╠╣↓⁹∆≢ ☻◔כ○≥

╩fiꜛ◦כ꜠♩ ⇔≡ⱪ⁹∆╕╣↕ꜟכ │⁸ ↄ─ ⁸ ╩☻כ♁ꜞ≡∫╟⌐ ⌂

⅛╠ ⇔⁸ⱪכꜞfi◓╩ ⌐⇔╕∆⁹ ⌐⁸ ─◖▪ ⅔╟┘♦ꜞⱣꜞ♠כ○)ꜟכ◔☻♩
─╠╣↓fi)⅜⁸ꜛ◦כ꜠ ╩☻כ♁ꜞ√╣↕ ┘ ↑⁸ⱪכꜟ╩ ⇔⁸∕╣╠╩ CSC⌐ ╡

≡≡ ∆╢√╘─ ╩ ⇔╕∆⁹ 
 
fi│⁸ꜛ◦כ꜠♩☻◔כ○ ⌐ API╩ ⇔≡ ↕╣╕∆⁹API│ ⁸◒ꜝ►♪ ─◖fiⱳכ

Ⱡfi♩─ ≤⌂╢ ≢№╡⁸∕─ ≥☻כ♁ꜞ│ ╩ ∆╢√╘⌐ CSC⌐ ↕╣≡™

╕∆⁹ ─╒≤╪≥─◒ꜝ►♪ API│⁸HTTP ≢ ↕╣╢ REST Representational State 
Transfer ╩ ⇔≡™╢√╘⁸▬fi♃כⱠ♇♩◘כⱦ☻⌐ ⇔≡™╕∆⁹ 
 
╒≤╪≥─ ⁸∕╣╠─ API│ꜞ⸗⁸⅝≢☻☿◒▪≢♩כWebⱬכ◙כꜚ─☻כ▬fi♃כⱨ▼כ☻⌐
ꜝ♇ⱪ↕╣╕∆⁹↓─ ╖ ╦∑│◒ꜝ►♪ ╕√│◖fi♩꜡כꜟⱪ꜠כfi≤ ┌╣⁸CSC │↓╣╩
⇔≡⁸ ⱴ◦fi▬fi☻♃fi☻─ ╛ ♁ⱨ♩►▼▪ Ⱡ♇♩꞉כ◒ SDN ─ ⌂≥⁸

─☻כ♁ꜞ♪►ꜝ◒ ≤ ╩ ™╕∆⁹☿◐ꜙꜞ♥▫─ ⅛╠│⁸Ⱡ♇♩꞉כ◒╩ ⇔≡ⱴⱠכ

☺ⱷfi♩▬fi♃כⱨ▼כ☻╩ ≢⅝╢√╘⁸○fiⱪ꜠Ⱶ☻─▬fiⱨꜝ☻♩ꜝ◒♅ꜗ╩ ∆╢↓≤≤

⅝ↄ ⌂╡╕∆⁹ ⅜ⱴⱠכ☺ⱷfi♩ⱪ꜠כfi╩ ∆╢≤⁸◒ꜝ►♪▬fiⱨꜝ☻♩ꜝ◒♅ꜗ┼

─ ▪◒☿☻⅜ ⌐⌂╡╕∆⁹ 
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│⁸◖fiⱧꜙכ♥▫fi◓ IaaSⱪꜝ♇♩ⱨ◊כⱶ─▪כ◐♥◒♅ꜗ ╩ ╘≡◦fiⱪꜟ⌐ ⇔╕

∆⁹ 

 

 2: IaaS◖fiⱧꜙכ♥▫fi◓ⱪꜝ♇♩ⱨ◊כⱶ─◦fiⱪꜟ⌂▪כ◐♥◒♅ꜗ 

 
↓─ │⁸Ɫ▬ⱤכⱣ▬◙כ꜠♩☻◔כ○≥16כ◦ꜛfi♁ⱨ♩►▼▪╩ ∆╢ ╩כⱣכ◘ ⅎ√

IaaS◖fiⱧꜙכ♥▫fi◓ⱪꜝ♇♩ⱨ◊כⱶ╩ ⇔≡™╕∆⁹◒ꜝ►♪◖fi♩꜡כ♁ꜞ⁸│ꜝכ☻─ ╡

≡⁸ ▬fi☻♃fi☻─ ⁸Ⱡ♇♩꞉כ◐fi◓≤☻♩꜠כ☺─ ⁸▬fi☻♃fi☻⌐▪◒☿☻∆╢

√╘─ CSC─ ─ ╩ ™╕∆⁹ 
 

1.3.2 Platform as a Service  
 
PaaS│∆═≡─◘כⱦ☻⸗♦ꜟ─ ≢⁸PaaS≤⇔≡ ─☻ⱦכ◘╢∆ ↕╛▪ⱪ꜡כ♅─

↕⅛╠⁸ ⌐ ↑╢↓≤⅜ ╙ ⇔™╙─≢∆⁹ PaaS◘כⱦ☻│ ⌐⁸▪ⱪꜞ◔כ◦ꜛ

fi ⱨ꜠כⱶ꞉⁸◒כⱵ♪ꜟ►▼▪ ⱬfi♩꜡◑fi▬⁸כꜙ◐☺כ☿♇⁸ⱷ☻כⱬ♃כ♦┘╟⅔⁸

 
16 A hypervisor, also known as a virtual machine monitor (VMM), is a software, firmware, or hardware platform that creates and runs 
virtual machines by abstracting and managing the underlying physical hardware resources, allowing multiple operating systems to  
run concurrently on a single physical host. 
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◓⌂≥─◘ⱳכ◘♩כⱦ☻╩ ⱦ☻⌐╟╡⁸כ◘─╠╣↓⁹∆╕⇔ │☻♃♇◒⅜◘ⱳכ♩∆╢

ⱪ꜡◓ꜝⱵfi◓ ╩ꜟכ♠≥ ⇔≡⁸ⱪꜝ♇♩ⱨ◊כⱶ ≢▪ⱪꜞ◔כ◦ꜛfi╩ ≢⅝╕∆⁹ 
PaaS│∆═≡─◘כⱦ☻⸗♦ꜟ─ ≢⁸PaaS≤⇔≡ ─☻ⱦכ◘╢∆ ↕╛▪ⱪ꜡כ♅─ ↕

⅛╠⁸ ⌐ ↑╢↓≤⅜ ╙ ⇔™╙─≢∆⁹ 
≢ ⌐ ⌐⇔⁸ ₁─⸗♦ꜟ⌐╙ ↕╣≡™╢ ─ 1≈│⁸IaaS─ ⌐ⱪꜝ♇♩ⱨ◊כⱶ

╩ ∆╢↓≤≢∆⁹√≤ⅎ┌⁸ ⁸ ⁸Ⱶ♪ꜟ►▼▪─ │כꜘ▬꜠ IaaSⱪꜝ♇♩ⱨ◊כⱶ
⌐ ↕╣⁸∕╣╠╩ⱪכ꜠♩☻◔כ○≡⇔ꜟכ◦ꜛfi⇔⁸PaaS◘כⱦ☻≤⇔≡ API╩ ∂≡ CSC⅜
▪◒☿☻≢⅝╢╟℮⌐⇔╕∆⁹ 
 
↓╣│⁸ ☻כⱬ♃כ♦√╣↕ ◦☻♥ⱶ♁ⱨ♩►▼▪▬fi☻♃fi☻╩ ⇔≡ ⅔╟┘ ↕

╣√ DBaaS(◘כⱦ☻≤⇔≡─♦כ♃ⱬכ☻)≢№╢ ⅜№╡╕∆⁹CSC│ API╛Web◖fi♁כꜟ
╩ ╩☻כⱬ♃כ♦≡⇔ ⇔⁸ ╛ꜟ◖♩꜡ⱪ◒כⱠ♇♩꞉☻כⱬ♃כ♦─ API╩ ⱬ♃כ♦≡⇔

 ⁹∆╕⇔☻☿◒▪⌐☻כ
 
PaaS≢│⁸◒ꜝ►♪ │ⱪꜝ♇♩ⱨ◊כⱶ ╕√│∕╣╩ ∆╢▪ⱪꜞ◔כ◦ꜛfiהⱪ꜠♀fi♥

כꜘ▬꜠הfiꜛ◦כ ─╖╩ ⇔⁸ ≤⌂╢▬fiⱨꜝ☻♩ꜝ◒♅ꜗ│ ⇔╕∑╪⁹↓─ ≢│⁸

CSC⅜ ╩≤⌂♅♇fi◓⁸Ɽ◐כⱣ⁸Ⱡ♇♩꞉כ◘─₁ ∆╢↓≤⌂ↄ⁸♦כ♃ⱬכ◘☻כⱦ☻│

⌐ ≠™≡ ⌐ ∂ ╕√│ ⇔╕∆⁹ 
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│⁸IaaS▪כ◐♥◒♅ꜗ ≢ ∆╢ PaaS╩  ⁹∆≢ꜗ♅◒♥◐כ▪√⇔
 

 

 
 3: IaaS ⌐ ↕╣√ PaaS─◦fiⱪꜟ⌂▪כ◐♥◒♅ꜗ 

 
PaaS│ ∏⇔╙ IaaS ⌐ ↕╣╢ │№╡╕∑╪⁹◌☻♃ⱶⱦꜟ♪─☻♃fi♪▪꜡fi▪כ◐♥◒

♅ꜗ⌐≢⅝⌂™ │№╡╕∑╪⁹ ⌂─│⁸ ≤⌂╢◒ꜝ►♪▬fiⱨꜝ☻♩ꜝ◒♅ꜗ≢│⌂

ↄ⁸CSC⅜ⱪꜝ♇♩ⱨ◊כⱶ⌐▪◒☿☻⇔≡ ∆╢↓≤≢∆⁹AI╩ ⇔√ ⁸ꜟכ♠

MLOps 17⁸AIꜝ▬ⱨ◘▬◒ꜟ ⱶ♃☻◌╢∆♩כⱳ◘╩☻כ◔☻כꜚ─≤⌂ AI≤ ─

─⧵ⱦ☻╙⁸כ◘ 1≈─ ≤⇔≡ ⅎ╠╣╕∆⁹ 
 

  

 
17 Machine Learning Operations (MLOps) is a  set of practices that streamline the entire lifecycle of machine learning models. It  
unifies ML application development with ML system deployment and operations.  
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1.3.3 Software as a Service  
 
SaaS◘כⱦ☻│ ⌂▪ⱪꜞ◔כ◦ꜛfi≢№╡⁸№╠╝╢ ⌂♁ⱨ♩►▼▪ⱪꜝ♇♩ⱨ◊כⱶ⌐

─ꜗ♅◒♥◐כ▪⌂ ↕╩∆═≡ ⇔≡™╕∆⁹ ↄ─ SaaS CSP│⁸ ⁸꜠☺ꜞ◄fi

☻⁸ ─ ─√╘⌐⁸IaaS≤ PaaS─ ⌐ ↕╣≡™╕∆⁹ 
 
─◒ꜝ►♪ SaaS▪ⱪꜞ◔כ◦ꜛfi─╒≤╪≥│⁸IaaS≤ PaaS╩ ╖ ╦∑≡⅔╡⁸ ⌐╟∫

≡│ ⌂╢ CSP⌐╕√⅜∫≡™╕∆⁹ ↄ│⁸ ╕√│∆═≡─ ⌐ ⇔≡ API╙ ⇔≡™

╕∆⁹ ↄ─ ⁸↕╕↨╕⌂ CSC⁸ ⌐WebⱩꜝ►◙⁸API⁸⸗Ᵽ▬ꜟ▪ⱪꜞ◔כ◦ꜛfi╩◘ⱳכ♩
∆╢√╘⌐ ≢∆⁹ 
 
SaaS◘כⱦ☻│⁸WebⱩꜝ►◙╛⸗Ᵽ▬ꜟ▪ⱪꜞ◔כ◦ꜛfi─ꜚכ◙כ▬fi♃כⱨ▼⁸☻כ▬fi♃כ
Ⱡ♇♩ API▪◒☿☻╩ ⌐◘ⱳכ♩∆╢▪ⱪꜞ◔כ◦ꜛfi/꜡☺♇◒ ⁸API⁸ⱪ☺כ꜠♩☻♃כ♦≥
꜠♀fi♥כ◦ꜛfi ╩☻ⱦכ◘─ ≈ ⅜№╡╕∆⁹ 
 
─ ⁸│ꜗ♅◒♥◐כ▪√╣↕ ─ SaaSⱪꜝ♇♩ⱨ◊כⱶ⅛╠─ ≢∆⅜⁸ ─

┼─ ╩ ╡ ↄ√╘⌐ ↕╣≡™╕∆⁹ 
 

 
4: PaaS≤ IaaS╩ ≤⇔√ SaaSⱪꜝ♇♩ⱨ◊כⱶ─◦fiⱪꜟ⌂▪כ◐♥◒♅ꜗ 

 
 




















































































































































































































































































































































































































































































































































































































































