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1. Project Overview 

 

1.1. Project Background 

 

ṕ ᴛⱡ Ѥ ̓ἶ, ᾐ  ─ḙ, Ṭḹ ל♬  Ӯ Ҳᴘ̧ Ḷ ⌐Ḗ╖ ѻἳ  ὡ ▓Ѥ ᶉג ᾎᾅ ө

ᴛṨ  ̪ ḹ͋ ─ḙ ♬Ṓᵑ ░ᴏ Ḛῷ, ᵙ ̆, ΩṨᴛ ♣Ἶ ͙ ─  ̧ ѻἳ ᶆׇ ᾋᾂ ╢ ῳ

 ӭ■╩╙ ─  ᴛⱡ ╪ѻ. ̪ Ѿἶ ᶉג ᾎᾅ ╥ ἌḲѤ ʻ ̾⁵ (ҵ, ᾎ Ӯ╥ ּת▫  Ѿ

─)ᵡѻ Ⱶ◓ ̆, ʻ ̾⁵╥ ἌḲ ҥ╪ ᵑ ᶛῷ ᵙ Ѥ ♣̰ Ѿ─╥ ַא  ἌḲʺ Ṋҵᴛ Ⱶ◓ ѻ. 

ᴛⱡ ╥ ҍỮ╪ ӇѤ ̪ Ѿἶ ᶉג ᾎᾅ  ΩṨ╥ ʻꜙ Ѿἶ ᶉג ᾎᾅ ө╘ ᶉגᴛ 

₅  ♬Ṓᵑ ̪ Ѿἶ ᶉג ᾎᾅ ╖ᴛ ᾒᾎʼ╖ᴛ ♣Ἶ ѻ. ʻ ̾⁵Ṋ ἌḲ⁄ἌѤ ҉ Ѥ ̾⁵ 

Ͽ╥ ʻꜙ Ѿἶ ᶉג ᾎᾅ өᴛṨ  ░ᴏ Ḛ╘ ♬Ṓᵑ ҍᴛ ₅ӈ ר╢ ḱ ʷ ┘ ╩ קּ

Ḵ װ ,̆ ᵑ ҍᴛ ἲ┘ד ♩ṏᵎ Ɑ ⁴ ╪ ♬Ṓᵑ ַא  ἌḲᴛ ♣Ἶ ѻ. ַא  ἌḲ⁄ἌѤ 

╪ ♬Ṓө╙ ꜙ ⁴ AIᴘ ̧ Ḷ͈ ⌐Ḗ ♩ṏᵎ ѻ ⁴ ˿  Ӯ ΩṨ ἌḲᴛ ♣Ἶ ѻ. ╪ Ω⁄

ҵ, ˌṊ Ѿἶ ᶉג ᾎᾅ ╘ ˿  Ӯ⁄Ἄ Ⱡ̑  ҵϱ װ ♬Ṓ, Ḹꞌ⁄ ⁷ᴴӈ װ ♬Ṓ Ӯ╙ ░

ᴏ Ḛ╖ᶔ, ╪ᵑ ˁּת ̎♫ ᾋ ♩ṏᵎלּ ⁴  ὡ ▓ѻ. ╪ ♬ṒѤ ᾒᾎʼ╖ᴛ ʻ ̾⁵Ṋ ἌḲ₮ ַא  Ἄ

Ḳ⁄ ♣ἾӇ‡ ΩṨ⁄Ἄ ּסʻ♠╖ᴛ ҍ╞  ὡ ▓ҵᴜ ѻ. 
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1.2. Business Context Diagram 
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1.3. Stakeholder List 

 

Stakeholder Description 

ᾎᾅ  ˌḛ▫ ἒᶘ: ᾎᾅ ╙ ˌḛ Ѥ Ợז/Ѿ . 

̕ᾔỢ: ᾎᾅ ╥ ◑Ἓ ḓ  ‰͎ᴆ╪ӥ ʺѫἛ╙ и╪̆▫ ᶒ, ѻᵐ ╪

́̕▫₮╥ ̓♠╬ ╥Ợἵ  ḓ ᴏ╙ ∟ . 

˿  ἒᶘ: ̪ ḹ͋ ─ḙ╙ Ѿἶ ̆ ᵙ ͙ ─  Ѿ . 

̕ᾔỢ: ̪ ḹ͋ ─  Ợ ╙ ╬ ̆▫ . ─ḙ  Ợז╥ ╬♠Ợ ̓ ‡Ԑ 

̪ ḹ͋ᵑ ─ḙ ₄Ѥּת ╬ ‒ . ҵϱ ᾐ ╥װ Ӯ Ḹꞌ⁄ ⁷ᴴӈ װ

ἶ  ♠╙ ∟ . 

̕ᵙ▫ ἒᶘ: ᾎᾅ  ̕ᵙ ḓ ⇔₅╙ ҅҉ Ѥ Ợז/Ѿ . 

̕ᾔỢ: ᾎᾅ ╙ Ợ↔  ԅ ᵙ ˭ Ợ↔ ̆▫ ᶒ, Ό♬♠╬ ⇔₅̓ ᾐἶ

 ͙ὥ ᶷⱠ ˺╙ ∟ . 

◑ẋ ͕̑‰  ἒᶘ: ʻꜙ ӥ≢‡ ◑ẋᵑ ͕̑ Ѥ ‰ . 

̕ᾔỢ: ӥ≢‡ ◑ẋ ͕̑╙  ͔♣♠ ╪╫╙ ẋ╥ Ἓѫ, ᾐ◑ . ▫̆

ᴧἛ ḓ ᾎ◑ ˿☺ᴏ╙ и╪̆▫ . 

⇔♣▫ ἒᶘ: ̪ ḹ͋ᵑ רὡ ᶒ ҵᴛ ─╥ ʻꜙ װ╙ ⇔♣ Ѥ Ợז. 

̕ᾔỢ: ṕ╬╪ ‡Ԑ ̪ ḹ͋ ᶜ⁄ ─ḙӇ‡ ‡Ԑ Ḷ╙ Ḛ˭ Ӈ‴Ѥּת 

╬ ̆▫ . 

̾⁵Ṋ ּת▫  ἒᶘ: ʻ ̾⁵ᵡѻ Ⱶ◓ Ѥ ּתḢ▫ Ѿ . 

̕ᾔỢ: ҥ╪  ṪἍ ‰ ᴛṨ  Ⱡ̑Ḛ╘ ́▫ᴮᵑ ↔ ̆ ♬Ṓᵑ ̑ˌ

╖ᴛᾬ ̑̑╥ ╪╫╙ ̯ . 

ḹ∟ ἒᶘ: ̪ ḹ͋ᵑ ─ḙ  Ợז⁄˭ ̓ ᴮ Ӯ ♬♠ ᵙᵑ Ѥ ͙̕ 

̕ᾔỢ: ─ḙ  Ợז╥ ╬♠Ợ ̓ ‡Ԑ ̪ ḹ͋ᵑ ─ḙ ₄Ѥּת ῼ̆ ᾘ‡

. ̪ ḹ͋ᵑ ‡Ѣ ♬ҵᴛ ─ḙ ⁴, ‡Ԑ ὡר╥ ♬♠ ᵙʺ ╪ᴼּתѤ ˦

╪ ᵭѤּת ῼ̆ ᾘ‡ . 

‰ Ṓὡתּ┬  ἒᶘ: ᾎᾅ Ṓὡᵑ ὡתּ┬ ╥ Ѥ ‰ . 

̕ᾔỢ: Ѿἶ ᾎᾅ ╪ ᶷⱠ′╪ 24ᾎʼ ҿ▬ ͙ᵑ ∟ ṒὡἛ╪ и͙תּ┬ .

ᵑ ∟ . 

ҥ╪  ṪἍ ‰  ἒᶘ: Ⱡ̑Ḛ╘ ҥ╪ ᵑ ҍᴛ ṪἍ Ѥ ‰ . 

̕ᾔỢ: Ӈҵᴜ ᵤ╘, ‚ֿפ╥ ҥ╪ ᵑ ʺּ̆ת ́▫ᴮᵑ ᵣө̆ ṪἍ ̆▫ 

. 
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1.4. Business Goal List 

 

Stakeholder 
Business Goal 

ID Statement I 

ᾎᾅ  ˌḛ▫ BG-01 ᾎᾅ ╥ ˌḛ╙  җ ᵤ╘ ̆ˍ╙ ┬ ̆▫ . 

ᾎᾅ ╥פֿ‚ - ╙ ˌḛ ◓○ ╘ϱ  ҍẋ 30% җ ᵤתּ ,⁴

♠╬ ̆ˍ╙ . ▫̆ 

 

BG-02 ᾎᾅ ╥ ˌḛ╙  ͔♣♠ ╪╫╙ . ▫̆ 

ᾎᾅ ╥פֿ‚ - ╙ ˌḛ ⁴,  ‰  ҍẋ 120% ╪Ữ╥ ὡ╫

╙ . ▫̆ 

 

˿  BG-03 ̪  Ό♣ Ữ ḓ Ợ̆ ₉Ḣ╙ ─  ̓♠╬ ᾎᾅ  ̯ ╙ ∟

. 

- ♣Цҵ ҍẋ 130% ╪Ữ╥ ᾎḊ╪ ̪ ḹ͋ᵑ רὡ ͝ ∟

. 

Ữ 

BG-04 Ḹꞌ⁄ ⁷ᴴӈ װ╙ ẖᵎ˭ ♠ ͙ᵑ ∟ . 

- ᶜ ᾎᾅ גᶉ ╪װ  ⁄ ╬ᾏӇ‴╙ ˿↕ 1Ṫ ╪Ͽ⁄ 

҉ ♬Ṓᵑ ♣ҀḚ͙ᵑ ∟  

Ữ 

̕ᵙ▫ BG-05 ᾎᾅ ╙ ═♠╖ᴛ, ᵙ ˭ ̕ᵙ ͝ ∟ . 

- ᾎᾅ ╥ ♬ ͙ѫ╙ ᾒ  ᾎ 1Ṫ ╪Ữ ּ⁷תӇּת Ώ͝ ∟ . 

 אַ

◑ẋ ͕̑‰  BG-06 ◑ẋ ͕̑╙  ͔♣♠ ╪╫╙ . ▫̆ 

-  ‰  ҍẋ 130% ╪Ữ╥ ὡ╫╙ . ▫̆ 

 

⇔♣▫ BG-07 ⇔♣▫Ѥ ṕ╬╥ ҵᴛḹ͋ ─ḙ Ợ ╙ ẖᵎ̆ ʼ ˭ ╬

͙ᵑ ∟  

- ṕ╬╥ 6ˌ∩ ╪Ͽ╥ ҵᴛḹ͋ ─ḙ Ợ ╙ 1Ṫ ╪Ͽ⁄ ╬

͙ᵑ ∟ . 

 אַ

̾⁵Ṋ ּת▫  BG-08 ҥ╪  ṪἍ ‰ ᴛṨ  ↔ ᴮᵑ▫ ́ ╘ ̆ ᾎḊө⁄˭ 

╪ᵑ Ⱡ̑ ╖ᴛᾬ ̑̑╥ ╪╫╙ ̆▫ . 

- 3ˌ∩ ʼ╥ ́ ҥ╪ ᵑ Ⱡ̑ ⁴, ̾⁵ Ͽ╥ ᶛӧ ᾎḊ╪ 

♪ἶ ̆ ╬  ὡ ▓ҵᴜ ̆▫ . 

Ữ 

ḹ∟ BG-09 ḹ∟⁄ἌѤ ♬♠ ♥ ᵑ ᵙ ͙ ─  ⅝  ♬Ṓᵑ ыד ′

╪ ♣ҀḚ͙ᵑ ḕז. 

Ữ 

BG-10 Ⱡ̑Ḛ╘ ּש˞ʺ ḹ♠ ἵἾ⁄Ἄ ↔ ͙⁄ Ṫ ͙ᵑ ∟ . 

- 95% ╪Ữ╥ ♬ ҵᴛ ṪἍӈ ▫ᴮᵑ Ⱡ̑Ḛ̆▫ . 

Ữ 

‰ Ṓὡתּ┬  BG-11 ┬ּתṒὡ ‰ Ѥ ◑ẋ⁄ ḛỸ  ᶷⱠᵑ 1ᾎʼ ╪Ͽ⁄ ╬  ὡ 

▓͙ᵑ ∟ . 

 אַ
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ҥ╪  ṪἍ ‰

 

BG-12 ҥ╪  ṪἍ ‰ Ѥ ◄ ♬ᵙӈ ┬╥Ḉ  ҥ╪ ᵑ ↔  ὡ ▓͙

ᵑ ∟ . 

 אַ

* I : Importance << Ữ ַא ᴛ ̯Ṫ >> 
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2. System Overview 

2.1. System Context Diagram 

 

 

 

Name Description 

Ѿἶ ᶉג 

ᾎᾅ  

┬ : ᾎᾅ  

⁵ :   ◑ẋ⁄ ⁷˺ӈ ⁴ױ ᶉגʺ ᾐ  ─ḙ, ̓ἶ, Ṭḹ ל♬  Ӯ⁄ ҍ  

Ѿἶ╙ ὡ ⁴ ╪Ḉּת, ᾎʼ, ἶҵ, ᶉג ♬Ṓ Ӯ╥ Ѿἶ ♬Ṓᵑ ♇◑ ̆ Ⱡ̑ Ѥ 

ᾎᾅ  

̕ᴐ Stakeholder: ┬ּתṒὡ ‰ , ◑ẋ ͕̑‰  

ᾎᾅ ╥ Ợ‚: ‒ʼ ₅╪ ʺѫ  ̆ Ữҵ ᶉג, ἶҵ ♬ ἡἌ, ▫  DB, Л √

 ᾐ ◑ẋ 

ᾎᾅ  :רὡ פֿ ╥

- ʺ↔Ἓ (availability): 99.9% (24ᾎʼҿΌ Ữᾎ ʺҿ. Ѿ, װ╪ ♠╘ ᾎʼҍ⁄Ѥ 

○ᾎ ▬ҿ╙ ᶃ ̆ DBᵑ ͙ ) 

- Ợ╪ḲṒΌ (cybersecurity): 99.99% (ҥ╪  ♣Ἶ ҵַא ♬Ṓʺ Ӈ˞Ϯ ṉ˿Ӈ

 ( Ώҵᴜ תּ

- ♬ Ἓ (correctness): 95% (♬  ♬Ṓᵑ ♣Ἶ) 

˿  ἌḲ 

ᾎᾅ  

┬ : ᾎᾅ  

⁵ : ̪ Ѿἶ ᶉג ᾎᾅ ╖ᴛṨ  ҵϱ/Ḹꞌ װ╥ ᾒᾎʼ ─  ♬Ṓ₮ ̪ ḹ͋ 
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─ḙ ♬Ṓᵑ Ⱡ̑Ḛ̆, װ ҥ╪ ᵑ Ⱡ̑ 

̕ᴐ Stakeholder: ˿ , ⇔♣▫ 

ᾎᾅ ╥ Ợ‚: ҍ↔װ DB, ∟  Л √  ᾐ 

ᾎᾅ  :רὡ פֿ ╥

- ᾐᴧἛ: 99.999% 

- Ợ╪ḲṒΌ (cybersecurity): 99.999% (ҥ╪  ♣Ἶ ҵַא ♬Ṓʺ Ӈ˞Ϯ ṉ˿

Ӈּת Ώҵᴜ ) 

- ҥ╪  ᶴ˺Ἓ: 99.999% (₤ḕᵐ װ ҥ╪ ʺ Ṓ̕Ӈ‡‒ ) 

ḹ∟ ἌḲ ᾎ

ᾅ  

┬ : ᾎᾅ  

⁵ : ̪ ḹ͋ ─ḙ ♬Ṓᵑ Ⱡ̑Ḛ╛ 

̕ᴐ Stakeholder: ḹ∟, ⇔♣▫ 

ᾎᾅ ╥ Ợ‚: ҍ↔װ DB, ∟  Л √  ᾐ 

ᾎᾅ   :רὡ פֿ ╥

- ҥ╪  ᶴ˺Ἓ: 99.999% (₤ḕᵐ ─ḙ ♬Ṓʺ Ṓ̕Ӈ‡‒ ) 

ҥ╪  ṪἍ 

‰  ᾎᾅ  

┬ : ᾎᾅ  

⁵ : ̪ ḹ͋ ─ḙ ♬Ṓᵑ Ⱡ̑Ḛῷ ̪  ҥ╪  ṪἍ, ́ Ṓ̆Ἄ ỸἛ. 

̕ᴐ Stakeholder: ҥ╪  ṪἍ ‰  

ᾎᾅ ╥ Ợ‚: ҍ↔װ ҥ╪  ᵙ ѫᴏ, ҍ↔װ DB, ∟  Л √  ᾐ 

ᾎᾅ   :רὡ פֿ ╥

- ♬  ṪἍ ˺̓: 99%╥ ᵉᴛ Ӈּת Ώ╘ ҥ╪  ṪἍ ˺̓ᵑ ҵ  (Ӈҵ

ᴜ ♬  ́ ˺̓ Ⱡ̑) 

̕ᵙ▫ ⁵ : Ợ↔▫ 

ὢᴐҵ: ἌḲ ᾎᾅ  ⇔₅⁄ ҍ  ♣ᶷἛ╙ Ṓ┬ ̆ ▓╛ 

ᾔ ͙ҍ Ợ : ᾎᾅ ╙ ⁴ Ѿἶ ᶉג ᾎᾅ  ╙ Ὸ ̆▫ . ᾎᾅ ⁄ 

ᶷⱠʺ ḛ˸Ӈ‴╙ ˿↕ ẖᵎ˭ Ὸ ̆ ⱳ  ὡ ▓͙ᵑ ∟ . 

͙Ữ  ἌḲ 

ᾎᾅ  

┬ : ᾎᾅ  

⁵ : ϳῬ ҥ╪  Ⱡ̑ 

̕ᴐ Stakeholder: ҥ╪  ṪἍ ‰ , ˿  

ᾎᾅ ╥ Ợ‚: ҍ↔װ DB, ∟  Л √  ᾐ 

ᾎᾅ  :רὡ פֿ ╥

- ♬ Ἓ (correctness): 90% (♬  ϳῬ ҥ╪ ᵑ Ⱡ̑) 
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2.2. External Interface List 

 

Name Description 

Ѿἶ ♬Ṓ Ⱡ̑ ⁵ : Ѿἶ ᶉג ᾎᾅ ╪ ᾒᾎʼ Ѿἶ ♬Ṓ Ⱡ̑ 

System interface: HTTPS 

Ἓ: 

- Ѿἶ ҥ╪ ʺ Ўᶴ ᵤ╘ ˿↕╥ ᾎᾅ  Ṩ  ̆ᴎ ⅝ 

- Ѿἶ ᶉג ᾎᾅ ╪ Ѿἶ ♬Ṓᵑ ᾒᾎʼ╖ᴛ Ⱡ̑ ḃᴛ ∟  Л √

 ᾐ╪ ⅝ 

ᾎᾅ  ⇔₅ ⁵ : ̕ᵙ▫ʺ ᾎᾅ ╙ ̕ᵙ ̆ ⇔₅ 

User interface: Web UI 

Ἓ: 

- ̕ᵙ▫Ѥ ἌḲ ҥ╪ ͙ ╬♠͙ל ╥ ᵑ ̕ᵙ 

- ᶷⱠ ḛỸ ᾎ ⅝  ⱳ ᵑ  ὡ ▓‡‒  

ᾎᾅ  Ữ  ♬Ṓ Ⱡ

̑ 

⁵ : ᾎᾅ  ̕ᵙ▫⁄˭ ᾎᾅ ╥  ḓ ᶷⱠ♩╙ Ⱡ̑ 

User Interface: Web UI 

Ἓ: 

ἶ♠╬ ᾎᾅתּ -  ᶛѱ ᵠ ҥ╪  Ⱡ̑ 

- ᾐἶ ˭(ᶷⱠʺ Ὸӈּ1 ת  ╪Ͽᴛ) ♣ҀӇ‡‒ . 

̪ ḹ͋ ─ḙ ♬Ṓ 

Ⱡ̑ 

⁵ : ˿  ἌḲ ᾎᾅ ̓ ḹ∟ ἌḲ ᾎᾅ ⁄ ̪ ḹ͋ ─ḙ ♬Ṓᵑ Ⱡ̑ 

System interface: HTTPS 

Ἓ: 

- ᴴ⁄  Ḵ, ͙ל♠╬ Ⱡ̑ ⅝ 

ҵϱ/Ḹꞌ װ╥ ᾒ

ᾎʼ ─  Ⱡ̑ 

⁵ : ˿  ἌḲ ᾎᾅ ⁄ ҵϱ ḓ Ḹꞌ װ╥ ҥ╪ ᵑ Ⱡ̑ 

System interface: HTTPS 

Ἓ:  

- ᾐἶ ˭(ҥ╪ ʺ ỸἛӈּ1 ת  ╪Ͽᴛ) ♣ҀӇ‡‒ . 

- ⅝ ╪ ꜙᴮӉ ԅּͥת Ό♬♠╖ᴛ ּתἶ ♣ҀӇ‡‒ . 

╪ҥ װ  Ⱡ̑ ⁵ : ˿  ἌḲ ᾎᾅ ╪ҥ װ ⁄ ᵑ ⅝  

System interface: HTTPS 

Ἓ:  

- ⅝ ẍҵѤ ▀ 1  ♬ҵᴛ иּת Ώ╙ ˦╖ᴛ ₉Ữ 

- ⅝ ҉ ἵװ╥ ᾐ͋ ḓ ợⱠ ҥ╪  ♬Ṓᵣ ♣ҀӇḃᴛ ᾎᾅ  Ṩ  ̆ᴎ

ʺ ⅝ ′╙ ˦╖ᴛ ₉Ữ 

Ѿἶ ҥ╪ ἥ Ⱡ̑ ⁵ : ҥ╪  ṪἍ ‰ ⁄ ▀♬ ͙ʼ ҿΌ╥ Ѿἶ ҥ╪ ἥ╙ Ⱡ̑ 

System interface: API 

Ἓ: 

- ♣Ҁ ẍҵѤ 1 ҉ל ᴛ иּת Ώ╙ ˦╖ᴛ ₉Ữ 

- ♣Ҁ ҥ╪ ἥ╪ ͙ʼϿ╥ ᵤ╘ ♬Ṓᵑ ̆ ▓╖ḃᴛ ᾎᾅ  Ṩ  ̆
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ᴎ ⅝ 

ϳῬ ҥ╪  Ⱡ̑ ⁵ : ᾎᾅ ⁄ ϳῬ ҥ╪  Ⱡ̑ 

System interface: API 

Ἓ: 

- ϳῬ ҥ╪ ʺ ♬ ʼ⁄ ẋѤ ˿↕⁄ ҍאַ Ώ˞Ϯ תּ  ̆ᴎ ⅝ 
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2.3. System Feature List 

 

ID Title Description I 
Related 

Business Goal ID 

SF-01 ᾒᾎʼ Ѿἶ ♬

Ṓ Ⱡ̑ 

ʻ Ѿἶ ᶉג ᾎᾅ ╖ᴛṨ  ᾒᾎʼ Ѿ

ἶ ♬Ṓᵑ ὡ︡ ̆ ╪ᵑ ̾⁵Ṋ ἌḲ⁄Ἄ 

ᵙ ἌḲ⁄ ♣Ἶ  אַ ⁴ Ѥ ͙ѫ 

Ữ BG-01, BG-04 

SF-02 ̓ἶ װ ▫ҿ 

ᾏṊ 

͋♬ӈ ἶҵᵑ ̓ Ѥ װ╙ ▫ҿ╖ᴛ 

ᾏṊ ̆ ͙ᴜ Ѥ ͙ѫ 

Ữ BG-03 

SF-03 ᾎᾅ  ◑ ҍ

ẋ 

 ᾎᾅ ╪ ◑Ӊ ˦╙ ҍẋ ⁴ ᶷἌ

ᴛ ◄ ͙ᴜ ӎ̆, ́♠╖ᴛ ᾎᾅ ╙ ̯

‒ . 

Ữ BG-01, BG-02 

SF-04 ᾒᾎʼ ◑ẋ ᶛ

ѱ ᵠ 

̕ᵙ▫Ѥ ᶛӧ ◑ẋ╥ Ữ ᵑ ᾒᾎʼ╖ᴛ 

ᶛѱ ᵠ  ὡ ▓╛. 

-BG-05, BG-06, BG אַ
12 
 

SF-05 ᾎᾅ  ̕ᵙ ̕ᵙ▫ʺ ᾎᾅ  ἒ♬ (Ѿἶ ᶉג ᾎᾅ

╥ ʺ, ṉ˿, ợⱠ Ӯ)╙ ṉ˿ ̆ ἵ

≢‡ ‰ҥ╪ ᵑ ὡ  ὡ ▓╛. 

 BG-05 אַ

SF-06 ▫ҿ ḥ‰ ḓ 

ṓ̯ 

ᾎᾅ  ҥ╪ ᵑ ▫ҿ╖ᴛ ḥ‰ ̆ ⅝ 

ᾎ ṓ̯  ὡ ▓Ѥ ͙ѫ 

 BG-01, BG-05 אַ

SF-07 ̪  ḹ͋ ─ḙ 

▫ҿ Ṫᵆ 

Ѿἶӈ ─ḙ Ợ ╙ ▫ҿ╖ᴛ Ṫᵆ ̆ ̕

ᴐ ḹ͋⁄ ӻג ᵙ . 

 BG-03 אַ

SF-08 ҥ╪  ╫ᶘ  

ḓ ̑┬ 

ὡ︡ӈ ҥ╪ ᵑ ╫ᶘ ⁴ ⁷̯ ḓ ṪἍ 

ᶜ♠╖ᴛ Ό♣ ˭ ̑┬  ὡ ▓╛. 

Ữ BG-12 

SF-09 ᵾᾐױѹ ͙ḙ 

₉  ṪἍ 

̓˞ ҥ╪ ᵑ ͙ḙ╖ᴛ Ḉמ╥ ̪  

̓ ─ḙ ʺѫἛ╙ ₉ Ѥ ͙ѫ 

 BG-12 אַ

SF-10 ѻַתּ ‡… א∟ ᾎᾅ  ╬ ╪ᾅ₮ Ṓ̆Ἄᵑ ѻ‚  …

‡ᴛ Ⱡ̑ . 

 BG-01, BG-02, BG-
05  

SF-11 ̰Ⱡ ר רὡ ᾎᾅ ╪ ̰Ⱡ ̪  Ό♣ ḓ ҥ╪  ṒΌ 

ὡר ╙ר . 

  BG-01, BG-05 אַ
 

SF-12 ᾒᾎʼ Ḵ  

╬ᾏ 

AIᵑ ↔ ⁴ ᾒᾎʼ╖ᴛ װ Ḵ ╙ 

╬ᾏ ̆ ͙ᴜ Ѥ ͙ѫ 

Ữ BG-04  

SF-13 ᾒᾎʼ ̪  ᶛ

ѱ ᵠ 

̪  ᵒ̓ Ợ̆ᵑ ᾒᾎʼ╖ᴛ ˁּת ̆ 

ᶛѱ ᵠ Ѥ ͙ѫ 

Ữ BG-03 

SF-14 ᾒᾎʼ ҥ╪

ḽ╪ᾅ ҿ͙  

╪ҥ  אַ ḽ╪ᾅ₮ ּ⁵ת ᾎᾅ  ʼ╥ ᾒ

ᾎʼ ҥ╪  ҿ͙  ͙ѫ 

 BG-04, BG-08 אַ

SF-15 AI ͙ḙ ╪Ḉּת 

ṪἍ 

Ӷױѹ ῼ̆ᵙּצ╙ Ợ↔ תḈּ╪ װ ⁴

ᵑ ▫ҿ╖ᴛ ṪἍ Ѥ ͙ѫ 

Ữ BG-03 

SF-16 ᾐἶ  װ 

♠ 

Ḹꞌ װ╙ ╬ᾏ ̆ ᾒᾎʼ╖ᴛ ♠

ᾏӉ ˿↕ 1Ṫ Ͽᴛ ♬Ṓᵑ Ⱡ╬ ╪װ ⁴

Ữ BG-04 
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̑ . 

SF-17 ᾒᾎʼ ῼᵝ ᾎ

ᾅ  

ᶷⱠ ḛỸ ᾎ ̕ᵙ▫⁄˭ ּסᾎ ῼᵝ╙ Ⱡ̑

Ѥ ͙ѫ 

Ữ BG-05  

SF-18 ᾏᾋʹ ͖ừ ♩

ṏ  

ΩṨ ͙Ữ API₮ ⁷ҿ ⁴ ᾒᾎʼ ͙Ữ ⱳ

ˠ╙ ͙ᴜ ̆, Ѿἶ ҥ╪ ₮ ⁷́ Ѥ ͙

ѫ 

 BG-01, BG-12 אַ

SF-19 ҥ╪     

ḓ ṒΌ 

ᶛӧ ַא⅝ ҥ╪ Ѥ   Ӈ‡ Ό♣ ˭ 

♣ἾӇ̆ Ṓ̕ӊ. 

Ữ BG-10 

SF-20 ר Ң╧  

Ң╧  

˿ ᴛ╖♠͙ל Ṓᵑ♬ לװ ḓ װ

╙  ‰ҥ╪  Ѥ ͙ѫ 

Ữ BG-03, BG-04, BG-
09, BG-10  

SF-21 ḹ∟ ⁷́ ᾎᾅ

 

Ѿἶ ҥ╪ ᵑ ḹ∟ ᾎᾅ ̓ ▫ҿ╖ᴛ ⁷

́ ⁴ ḹ♠ ᵙ ̓♬╙ ʼἵ . 

Ữ BG-09, BG-10  

SF-22 ◑ẋ ᶷⱠ ᾏṊ ᾎᾅ  ◑ẋ⁄Ἄ ḛỸ  ᶷⱠᵑ 1ᾎʼ ╪

Ͽ⁄ ▫ҿ╖ᴛ ╬ᾏ ̆ Ṫᵆ . 

Ữ BG-11 

SF-23 ┬ּתṒὡ ⅝  

▫ҿ  

▫ҿ╖ᴛ ┬ּתṒὡ ⅝ ╙ ỸἛ ̆ ‰

תּ ⁄ . 

Ữ BG-11 

SF-24 ◑ẋ ͕̑ ́– 

̕ᵙ 

◑ẋ ͕̑‰ ₮╥ ́– ⱳˠ, ʺ˶, ˞מ 

͙ᴜ Ӯ╙ ̕ᵙ . 

 BG-06 

SF-25 ◑ẋ ͕̑ᵬ 

♠  

͕̑ᵬ╙ ṪἍ ⁴ ◑ẋ ͕̑╥ ═Ἓ╙ 

и▐. 

 BG-06 

SF-26 ҥ╪ ἥ ▫ҿ 

ỸἛ 

ҥ╪  ṪἍ ‰ ⁄˭ Ⱡ̑ ҥ ╬♠͙ל 

╪ ἥ╙ ▫ҿ ỸἛ . 

  BG-12 אַ

SF-27 Ṫ  ἌḲ ↔

 װ

ἌḲ ↔װ╪ Ṫ ⁴ ҥ╪ ᵑ ♇◑ ⁄ 

▓‡Ἄ ᶷⱠʺ ḛỸ  . Ώҵᴜ תּ

-BG-01, BG-02, BG אַ
06 

SF-28 ̕ᵙ▫ ӥḥ 

ᾎᾅ  

̕ᵙ▫ʺ ˌḛ▫⁄˭ ӥḥ╙ ♣Ҁ  ὡ 

▓Ѥ ͙ѫ 

 BG-01, BG-02, BG-
05 

SF-29 ̪ ḹ͋ ─ḙ 

♬Ṓ ᵙ 

↔ ╙ѫתּ̑╬ ⁴ ὡ︡  ̪ ḹ͋ ─

ḙ ♬Ṓ (─ḙ ⁴Ṩ)ᵑ ᵙ . 

Ữ BG-03 

* I: Importance << Ữ ַא ᴛ ̯Ṫ >> 
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2.4. Domain Model 
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2.5. Assumptions about the System  

 

- ṕ ᾎᾅ ╘ Ḋʼ ‰ ⁄Ἄ ˌḛ  ᾎᾅ ╖ᴛ, ˿  ἌḲ⁄ ҥ╪ ᵑ Ⱡ̑ ѻ̆ ʺ♬ ѻ. 
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3. Architectural Drivers 

 

3.1. Primary Functionality 

 

3.1.1. Use Case Diagram 

ss

 

 

3.1.2. Actor List 

 

Name Description 

̕ᵙ▫ ᾎᾅ ╙ ‰ҥ╪ ˞Ϯ, ⁷˺ӈ Ѿἶ ᶉג ᾎᾅ ╥ ̯Ἓ╙ ṉ˿ Ѥ Ӯ╥ 

̕ᵙ ‰ᶴᵑ . 
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Ѿἶ ᶉג ᾎᾅ  ̪ ḹ͋ ─ḙ╙ ˁּת ⁴ ᾎᾅ ⁄ Ѿἶ ҍỮ װ╥ ╪Ḉּת ҥ╪ ᵑ Ⱡ

̑ . 

ҥ╪  ṪἍ ‰  ὡ︡ӈ ҥ╪ ᵑ ṪἍ ⁴ ẍḴ ˭ Ợ̆ ḛỸ Ѥ ּ⁵ת╪Ϯ ᾎʼҍᵑ ₉

. 

˿  ᾎᾅ ╪ ᵙ  ҥ╪ ᵑ Ⱡ̑Ḛῷ Ḷ͔╙ Ṩ̓ ̆ ⇔♣▫⁄˭ ῼᵝ. 

ḹ∟ ᾎᾅ ╪ ᵙ  ҥ╪ ᵑ Ⱡ̑Ḛῷ ḹ♠ ̑Ḣ⁄Ἄ ּש˞ᴛ ↔ . 

 

3.1.3. Use Case List 

 

ID Title Summary of Description 
Priority System 

Feature 
ID 

ASR? 
I D 

UC-01 
Predict Violation 
Probability 

̪ ḹ͋ ─ḙ ḛỸ ʺѫἛ ₉   Ữ SF-09 X 

UC-02 
Recognize Vehicle 
Registration Plate 

Ḵ װ  ᾏṊ ḓ Ҷ Ữ ַא SF-12 O 

UC-03 Anonymize Data ˌ╬ ᾏṊ ♬Ṓ Ⱡ˞ ֞Ѥ ʺᵝ   SF-08 X 

UC-04 
Analyze Vehicle 
Image 

̪ ḹ͋ ─ḙ װ╥ ╪Ḉּת ᵙ 

ḓ ṪἍ 
Ữ Ữ SF-15 O 

UC-05 
Trace Crime 
Involved Vehicle 

Ḹꞌ₮ ⁷̕ӈ אַ אַ ♠ װ SF-16 X 

UC-06 
Update Vehicle 
Data 

 Ṓ ὡ♬ ḓ ˔ᾐ Ữ  SF-20 X♬ װ

UC-07 
Modify System 
Configuration 

Ѿἶ ᶉג ᾎᾅ ╥ ̯Ἓ ṉ˿ ַאַ א SF-05 X 

UC-08 
Identify Speeding 
Vehicle 

̯ʼѾἶ ᾎ ͋♬ ἶҵᵑ ─ḙ Ѥ 

 ᾏṊ װ
Ữ  SF-02 O 

UC-09 
Integrate Weather 
Information 

◓ ϳῬ ҥ╪ ᵑ ᾎᾅ ⁄   Ữ SF-18 O 

UC-10 
Process Violation 
Data 

ᴛṨתḈּ╪ װ  ─ḙ ♬Ṓ ṪἍ 

ḓ ᵙ 
Ữ  Ữ SF-29 O 

* I: Importance (Business ̕♩) D: Difficulty (Techniques ̕♩)  << Ữ ַא ᴛ ̯Ṫ >> 
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3.1.4. UC-01: Predict Violation Probability 

 

3.1.4.1. Scenario List 

 

Scenario Title Scenario Description 

─ḙ ʺѫἛ ₉  ҥ╪ ╥ ṪἍ╙  ̪ ḹ͋ ─ḙ╪ ▫ל ḛỸ Ѥ ̯ʼ╙ ᾏṊ

⁴  ҉ ̯ʼ⁄Ἄ╥ ─ḙ ʺѫἛ╙ ₉ ѻ. 

┬ ╪Ώ╘ ҥ תּ  ⅝  ┬ ╪Ώ╘ ҥ תּ  ⅝  ᾎ ⁄ױᵑ ḙ ѻ. 

ҥ╪ ʺ ♣Ἶ ҵַא ἸỮӊ ҥ╪ ʺ ♣Ἶ ҵַא ἸỮӇᶔ ҥ╪ ᵑ ◓♣Ἶ ѻ. 

 

3.1.4.2. Use Case Description 

 

Use Case Predict violation probability 

Actor ҥ╪  ṪἍ ‰  

Description ҥ╪ ᵑ ṪἍ ⁴ ̪ ḹ͋ ─ḙ ḛỸ ʺѫἛ╙ ₉  

Stakeholders ҥ╪  ṪἍ ‰  

Preconditions ₉ ╙  ὡ ▓╙ ♬ҵᴛ Ṫ  ҥ╪ ʺ ᾢ╬ Ữ ⁴‒ ѻ. 

Main Scenario 

(A) : ҥ╪  ṪἍ ‰ , (S) : System 

1. (A) ҥ╪  ṪἍ ‰ Ѥ APIᵑ  ᾎᾅ ⁄ ҥ╪ ᵑ ⅝ ѻ. 

2. (S) ᾎᾅ ╘ ҥ╪  ṪἍ ‰ ʺ ⅝  ҥ╪ ᵑ Ⱡ̑ ѻ. 

3. (A) ҥ╪  ṪἍ ‰ Ѥ Ⱡ̑Ḛ╘ ҥ╪ ᵑ ͙ḙ╖ᴛ ♬ ̯ʼ⁄Ἄ╥ ─ḙ 

ḛỸ ʺѫἛ╙ ₉ ѻ. 

4. (A) ₉  ҥ╪ ᵑ ᾎᾅ ⁄ Ⱡ̑ ѻ. 

Alternative 
Scenario 

[┬ ╪Ώ╘ ҥ תּ  ⅝ ] 

1. (A) ҥ╪  ṪἍ ‰ ⁄Ἄ APIᵑ  ┬ ╪Ώ╘ ҥ תּ ᵑ ⅝ ѻ. 

2. (S) ᾎᾅ ᵑ ḙױ⁄ ╘ ⁴ ┬ ╪Ώ╘ ҥ תּ ᵑ ⅝ ╛╙ ῼᵛѻ. 

[ҥ╪ ʺ ♣Ἶ ҵַא ἸỮӊ] 

3. (A) ἸỮӈ ҥ╪ ᵑ Ⱡ̑Ḛ ╛╙ ᾎᾅ ⁄˭ ῼᵛѻ. 

4. (S) ᾎᾅ ╘ ҉ ҥ╪ ᵑ ◓♣Ἶ ѻ. 

 

3.1.4.3. System Sequence Diagram 
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System Interface / 
Operation 

Description 

Request data ҥ╪  ṪἍ ‰ ʺ ᾎᾅ ⁄ ҥ╪ ᵑ ⅝ ѻ. 

Notify data corruption ♣ἾḚ╘ ҥ╪ ʺ ♣Ἶ ҵַא⁄ ἸỮӇ‴╛╙ ῼᵛѻ. 

Provide prediction 
data 

₉  ҥ╪ ᵑ ᾎᾅ ⁄ Ⱡ̑ ѻ. 
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3.1.5. UC-02: Recognize Vehicle Registration Plate 

 

3.1.5.1. Scenario List 

 

Scenario Title Scenario Description 

Ḵ װ  ╬ᾏ ḓ ͙ᴜ Ѿἶ ᶉג ᾎᾅ ╪ Ⱡ̑ Ѥ ╪Ḉּת ҥ╪ ᴛṨ Ḵ װ  ᵑ 

⁴ DB⁄ ♇◑ӈ ♬Ṓ₮ ẋ̪ Ḵ װ ,̆ ʺ ┬ ѻᶔ 

╪ᵑ ͙ᴜ ѻ. 

̯ʼѾἶ ᾎ װ ♬Ṓ ᵙ ̯ʼѾἶ╙ ὡ Ѥ Ѿἶ ᶉג ᾎᾅ ⁄Ἄ Ⱡ̑ Ѥ ╪Ḉּת ҥ╪

ᵑ ᵙ Ḵ װ ⁴ ᵑ ̆, DB⁄ ♇◑ӈ ♬Ṓ₮ ẋ̪ ⁴ 

Ḵ װ ʺ ┬ ѻᶔ ╪ᵑ ͙ᴜ ѻ. 

┬ ╪ҥ תΏ╘ ╪Ḉּ תּ  Ⱡ̑Ḛ╘ ╪Ḉּת ҥ╪ ʺ ┬ ╪Ώѻᶔ ҉ ҥ תּ Ѥ ͙

ѻ. 

 

3.1.5.2. Use Case Description 

 

Use Case Recognize Vehicle Registration Plate 

Actor Ѿἶ ᶉג ᾎᾅ  

Description װ Ḵ ╙ ᾏṊ ḓ Ҷ ⁴ ͙ᴜ 

Stakeholders ˿  

Preconditions Ⱡ̑Ḛ╘ װ ҥ╪ ᵑ ʺּ̆ת ▓‡‒ ѻ. 

Main Scenario 

(A) : Ѿἶ ᶉג ᾎᾅ , (S) : System 

1. (A) Ѿἶ ᶉג ᾎᾅ ⁄Ἄ ̪ ḹ͋ᵑ ─ḙ ѻ̆ Ѿ ҥ תḈּ╪ ╥װ 

╪ ᵑ ̾⁵Ṋ DB⁄ ♣Ἶ ѻ. 

2. (S) ᾎᾅ ╘ ♣ἾḚ╘ ╪Ḉּת ҥ╪ ᴛṨ Ḵװ  ᵑ ѻ. 

3. (S) ̾⁵Ṋ DB ἌḲѤ ַא  DB ἌḲᴛṨ  ░ᴏ Ḛ╘ װ Ḵ  ҥ╪ ᵑ ḕ

╖ᴛ Ѿἶ ᶉג ᾎᾅ ╖ᴛṨ  ░ᴏ Ḛ╘ ╪Ḉּת ҥ╪ Ḵ װ ╥ ₮ ẋ

̪ ⁴ ╪˦╪ ┬  ҥ╪ ╬ תּ╬ ѻ. 

4. (S) ┬ Ḵװ  ╬ ˿↕, ╪ᵑ ̾⁵Ṋ DB ἌḲ₮ ַא  DBἌḲ⁄ ͙ᴜ

ѻ. 

Alternative 
Scenario 

[̯ʼѾἶ ᾎ װ ♬Ṓ ᵙ] 

1. (A) ̯ʼѾἶ╙ ὡ Ѥ Ѿἶ ᶉג ᾎᾅ ╪ ᾎ▬ ּת♩⁄Ἄ╥ ᶛӧ ╪Ḉּת 

ҥ╪ ᵑ ♣Ἶ ѻ. 

2. (A) ̯ʼѾἶ╙ ὡ Ѥ Ѿἶ ᶉג ᾎᾅ ╪ ꜙᴮ ּת♩⁄Ἄ╥ ᶛӧ ╪Ḉּת 

ҥ╪ ᵑ ♣Ἶ ѻ. 
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3. (S) ̾⁵Ṋ DB ἌḲѤ ♣ἾḚ╘ ╪Ḉּת ҥ╪ ᴛṨ Ḵ װ  ᵑ ѻ. 

4. (S) ̾⁵Ṋ DB ἌḲѤ ַא  DB ἌḲᴛṨ  ░ᴏ Ḛ╘ װ Ḵ  ҥ╪ ᵑ ḕ

╖ᴛ Ѿἶ ᶉג ᾎᾅ ╖ᴛṨ  ░ᴏ Ḛ╘ ╪Ḉּת ҥ╪ Ḵ װ ╥ ₮ ẋ

̪ ⁴ ╪˦╪ ┬  ҥ╪ ╬ תּ╬ ѻ. 

4. (S) ┬  ҥ╪ ╬ ˿↕, ╪ᵑ ̾⁵Ṋ DB⁄ ͙ᴜ ѻ. 

[┬ ╪ҥ תΏ╘ ╪Ḉּ תּ ] 

4. (S) Ⱡ̑Ḛ╘ ╪Ḉּת ҥ╪ ᴛṨ Ḵ װ   ʺ ┬ Ώ╘ Ḵ תּ

Ṋ ̆ג ѻ. 

5. (S) ҉ ҥ╪ ᵑ ͙ ѻ. 

 

3.1.5.3. System Sequence Diagram 

 

 

 

System Interface / 
Operation 

Description 

Provide every image 
data 

ᾎ▬ ּת♩̓ ϥ ּת♩⁄Ἄ╥ ᶛӧ ╪Ḉּתᵑ Ⱡ̑ ѻ. 

Provide violation 
image dataé 

̪ ḹ͋ᵑ ─ḙ ѻ̆ Ѿ ᵑ Ⱡ̑תḈּ╪ ╥װ  ѻ. 
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3.1.6. UC-03: Anonymize Data 

 

3.1.6.1. Scenario List 

 

Scenario Title Scenario Description 

ҥ╪  ╫ᶘ  ˌ╬♬Ṓ ҥ╪ ᵑ Ⱡ˞ ⁴ ╫ᶘ ѻ. 

ҥ╪  ‰ᴛӥ ₡ᵆ          

 . 

 

3.1.6.2. Use Case Description 

 

Use Case Anonymize Data 

Actor ҥ╪  ṪἍ ‰  

Description ὡ︡ӈ ˌ╬ ♬Ṓᵑ Ⱡ˞ ˞Ϯ ʺᴎ ҥ╪ ᵑ ╫ᶘ Ѥ ͙ѫ 

Stakeholders ҥ╪  ṪἍ ‰  

Preconditions 
ᾎᾅ ⁄ ҥ╪  ṪἍ ‰ ⁄ Ⱡ̑  ὡ ▓╙ ᵣ  Ṫ  ҥ╪ ʺ Ⱶ◓

‒ ѻ. 

Main Scenario 

(A) : ҥ╪  ṪἍ ‰ , (S) : System 

1. (A) ҥ╪  ṪἍ ‰ Ѥ ṪἍ╙ ─  ҥ╪ ᵑ ⅝ ѻ. 

2. (S) ⅝ Ḛ╘ ҥ╪ ᵑ ╬ ⁴ ╫ᶘ  ⁴Ṩᵑ Ѿ ѻ. 

3. (S) ╫ᶘ  ҥ╪ ᵑ ҥ╪  ṪἍ ‰ ⁄ Ⱡ̑ ѻ. 

Alternative 
Scenario 

[ҥ╪  ‰ᴛӥ ₡ᵆ] 

3. (S) ҥ╪  Ⱡ̑ ᾎ ₡ᵆʺ ḛỸ ᶔ, ҥ╪ ᵑ ⁴ױ ᴛ ϮыѤ ̓♬

╙ ˞   Ⱡ̑ ѻ. 

 

3.1.6.3. System Sequence Diagram 
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System Interface / 
Operation 

Description 

Request data for 
analysis 

ҥ╪  ṪἍ ‰ ⁄Ἄ ṪἍ╙ ─  ╫ᶘ ӈ ҥ╪ ᵑ ⅝ ѻ. 
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3.1.7. UC-04: Analyze Vehicle Image 

 

3.1.7.1. Scenario List 

 

Scenario Title Scenario Description 

ᴛṨתṪἍ ░ᴏ Ḛ╘ ╪Ḉּ תḈּ╪ װ ᵑ ṪἍתḈּ╪ װ  ѻ. 

╪Ḉּפֿ ת Ṭװ ♇ ᵑ ˌἐתѤ ἸỮӈ ╪Ḉּ֞ פֿ ⁴ ṪἍ╙ ᾎҵ ѻ. 

ѻַװ א ˁּת  ╪Ḉּת⁄Ἄ ⁴ױ ҍ╥ װ╙ ˁּת ̆ ˌṊ♠╖ᴛ ṪἍ ѻ. 

 

3.1.7.2. Use Case Description 

 

Use Case Analyze Vehicle Image 

Actor Ѿἶ ᶉג ᾎᾅ  

Description ̪ ḹ͋ ─ḙ װ╥ ╪Ḉּת ᵙ ḓ ṪἍ 

Stakeholders ˿  

Preconditions Ѿἶ ᶉג ᾎᾅ ̓╥ ⁷˺╪ ♬Ữ♠╖ᴛ ╪ᴴ‡ּ̆ת ▓‡‒ ѻ. 

Main Scenario 

(A) : Ѿἶ ᶉג ᾎᾅ , (S) : System 

1. (A) Ѿἶ ᶉג ᾎᾅ ⁄Ἄ ̪ ḹ͋ᵑ ─ḙ ѻ̆ Ѿ ҥ תḈּ╪ ╥װ 

╪ ᵑ ̾⁵Ṋ DB⁄ ♣Ἶ ѻ. 

2. (S) ̾⁵ DB⁄ἌѤ ░ᴏӈ ╪Ḉּת ҥ╪ ᵑ ַא  DBᴛ ♣Ἶ ѻ. 

3. (S) ַא  DB╥ AI ἌḲ⁄ἌѤ ░ᴏӈ ╪Ḉּת ҥ╪ ᵑ ṪἍ ⁴ Ṫ  

Ѿ תּ╬תḈּ╪ ╥פֿ ѻ. 

4. (S) ╪Ḉּפֿ ת╪ ṪἍ ͙⁄ Ṫ  ˿↕, ╪Ḉּת ṪἍ╙ ֿב ѻ. 

5. (S) ṪἍ  ╪Ḉּת ҥ╪ ᵑ DB⁄ ♇◑ ѻ. 

Alternative 
Scenario 

[╪Ḉּפֿ ת Ṭװ] 

3. (S) ᾎᾅ ╪ ╪Ḉּפֿ ת╪ ṪἍ ͙⁄ Ṩ♠ ╙ ˁּת ѻ. 

4. (S) ╪Ḉּת ˌἐ ▬‰╙ ֿב ѻ. 

5. (S) ˌἐӈ ╪Ḉּתᵑ ṪἍ ⁴ Ṫ Ѿ תּ╬תḈּ╪ ╥פֿ  ѻ. 

6. (S) ˌἐ ⁄ҵ ṪἍ╪ Ṭʺѫ  ˿↕, ṪἍ Ṭʺ  ╪Ḉּתᴛ ṪἍ╙ ᵡ

ᶴᵙ ѻ. 

[ѻַװ א ˁּת] 

4. (S) ᾎᾅ ╪ ╪Ḉּת⁄Ἄ ⁴ױ ҍ╥ װ╙ ˁּת ѻ. 

5. (S) ʻ װ╙ ˌṊ♠╖ᴛ Ṫᵙ ⁴ ṪἍ ѻ. 

6. (S) ʻ װ⁄ ҍ  ṪἍ  ╪Ḉּת ҥ╪ ᵑ Ṋҵᴛ ♇◑ ѻ. 
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3.1.7.3. System Sequence Diagram 

 

 

 

System Interface / 
Operation 

Description 

Provide violation 
image data 

Ѿἶ ᶉג ᾎᾅ ⁄Ἄ ̪ ḹ͋ᵑ ─ḙ ѻ̆ Ѿ ҥ תḈּ╪ ╥װ 

╪ ᵑ Ⱡ̑ ѻ. 
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3.1.8. UC-05: Trace Crime Involved Vehicle 

 

3.1.8.1. Scenario List 

 

Scenario Title Scenario Description 

Ḹꞌ ⁷ᴴ װ ♠ ˿ ╖ᴛṨ  Ⱡ̑Ḛ╘, Ḹꞌ₮ ⁷̕ӈ װ╙ ♠ ѻ. 

Ѿἶ ᶉג ᾎᾅ  ◑  ˁᾎ ᶉג ᾎᾅ ⁄ ◑ ʺ ḛỸ ⁴ ♠╪ Ṭʺѫ  ˿↕ ̯⁵ ♬Ṓᵑ 

Ⱡ̑ ѻ. 

 

3.1.8.2. Use Case Description 

 

Use Case Trace Crime Involved Vehicle 

Actor ˿  

Description Ḹꞌ₮ ⁷̕ӈ װ ♠ 

Stakeholders ˿  

Preconditions 
Ⱡ̑Ḛ╘ װ ҥ╪ ᵑ ʺּ̆ת ▓‡‒ ѻ. 

˿ ⁄Ἄ ⅝ Ѥ װ ♬ṒѤ ┬  .Ṓ╪ѻ♬ װ 

Main Scenario 

(A) : ˿ , (S) : System 

1. (A) ˿ ⁄Ἄ ♠╙ ∟ Ѥ װ ♬Ṓᵑ ᾎᾅ ⁄ Ⱡ̑ ѻ. 

2. (S) ░ᴏӈ װ ♬Ṓᵑ ͙ḙ╖ᴛ ַא  DB⁄Ἄ ⅝ ӈ ͙ʼ ҿΌ╥ װ╥ 

─ ₮ ᾎʼ╙ ѻ. 

3. (S) ӈ ♬Ṓᵑ ˿ ⁄ ♣Ἶ ѻ. 

4. (S) ּתἶ♠╖ᴛ װ╥ ╪ҿ ˿ᴛᵑ ♠ ⁴ ᾒᾎʼ╖ᴛ ˿ ⁄Ἄ ♣Ἶ

ѻ. 

5. (A) ⅝  ⱳ ╪ בֿ ʺ  ♠ ꜙᴮ ⅝ ╙ ṒЁѻ. 

Alternative 
Scenario 

[Ѿἶ ᶉג ᾎᾅ  ◑ ] 

4. (S) ˁᾎ ᶉג ᾎᾅ  ◑ ʺ ▓Ѥ ̐╪ ▓‡ ᾒᾎʼ╖ᴛ ♠╪ Ṭʺѫ  

̯⁵╪ ▓Ѥ ˿↕ ҉ ̯⁵ ♬Ṓᵑ ˉ╪ ♣Ҁ ѻ. 

 

3.1.8.3. System Sequence Diagram 
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System Interface / 
Operation 

Description 

Provide vehicle 
information to trace 

˿ ⁄Ἄ ♠ ҍ ⁄װ   ♬Ṓᵑ Ⱡ̑ ѻ. 

Request end of trace ♠╥ ꜙᴮᵑ ⅝ ѻ. 
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3.1.9. UC-06: Update Vehicle Data  

 

3.1.9.1. Scenario List 

 

Scenario Title Scenario Description 

˿ Ṓ ˔ᾐ♬װ ╖ᴛṨ  ᾐ װ ♬Ṓᵑ ░ᴏ Ḛῷ ὡ♬ ḓ ˔ᾐ ѻ. 

╪ҥ װ  ♣Ἶ ᾒ  ˿ ⁄Ἄ װ ҥ╪  ♣Ἶ⁄ ᾒ ᶔ ҥ╪ ᵑ ◓⅝ ѻ. 

ὡᾐ ҥ╪  ₡ᵆ ὡᾐ ҥ╪ ⁄ ₡ᵆʺ ḛỸ  ˿↕ ҉ ҥ╪ ᵑ ◓⅝ ѻ. 

 

3.1.9.2. Use Case Description 

 

Use Case Update Vehicle Data 

Actor ˿  

Description װ ♬Ṓ ὡ♬ ḓ ˔ᾐ 

Stakeholders ˿ , ḹ∟ 

Preconditions ˿ ╘ ᾐ װ ♬Ṓᵑ ʺּ̆ת ▓‡‒ ѻ. 

Main Scenario 

(A) : ˿ , (S) : System 

1. (S) ᾎᾅ ˿ גӻ ⁄͙ל ♬▀ ╘ ⁄ ᾐ װ ♬Ṓ Ⱡ̑╙ ⅝ ѻ.  

2. (A) ˿ ╘ ⅝ ╙ Ḛῷ ᾎᾅ ⁄ ᾐ װ ҥ╪ ᵑ ♣Ҁ ѻ. 

3. (S) ᾎᾅ ╘ ὡᾐӈ ҥ╪ ᵑ ˤּש ѻ. (ы⁴ דṨ, ַאṓ ҥ╪  ╬ Ӯ) 

4. (S) ᾎᾅ ╘ ˔ᾐӈ ҥ╪ ᵑ DB⁄ ḙ₅ ѻ. 

5. (S) ᾎᾅ ᴛ ╪ ̓♬╙ ḙṓ╖♠͙ל ╘ ⁴ ᾐ װ ҥ╪ ᵑ ┬ּת ѻ. 

Alternative 
Scenario 

[ ╪ҥ װ  ♣Ἶ ᾒ ] 

2. (A) ˿ ╪ ⅝ ╙ Ḛ ּתᵣ, ◑ ᴛ ╬  ҥ╪ ᵑ ᾎᾅ ⁄ ♣Ἶ ᶣ תּ

ѻ. 

3. (S) ᾎᾅ ╘ ▀♬ ᾎʼ ╞҆╪ ′╛╙ ˁּת ̆, ₡ᵆ ᴛ͢╙   ˿

⁄ ◓⅝ ╙ ѻ. 

4. (S) ᾎᾅ ╘ ╪  ╞҆ ˺̓⁄ ӻג ▫ҿ╖ᴛ ◓ᾎҵ ѻ. 

[ὡᾐ ҥ╪  ₡ᵆ] 

4. (S) ᾎᾅ ⁄ ▀Ṩ ҥ╪ ⁄ ₡ᵆʺ ▓╛╙ ˁּת ѻ. 

5. (S) ᾎᾅ ╘ ₡ᵆ ҥ╪ ᵑ ͙ᴜ ̆, ͎ Ω╥ ҥ╪ ᵑ ‰ҥ╪ ѻ. 

6. (S) ᾎᾅ ╘ ₡ᵆ ҥ╪ ᵑ ─  ѻᾎ ˿ ⁄Ἄ ⅝ ѻ. 

 

3.1.9.3. System Sequence Diagram 
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System Interface / 
Operation 

Description 

  

é  

  



  

33 

 

3.1.10. UC-07: Modify System Configuration 

 

3.1.10.1. Scenario List 

 

Scenario Title Scenario Description 

Ѿἶ ᶉג ᾎᾅ  ʺ ̕ᵙ▫ʺ ̾⁵Ṋ DB⁄ ♇◑Ӈ‡ ▓Ѥ Ѿἶ ᶉג ᾎᾅ ╥ ̯Ἓ⁄ Ựᴛ

⇔ Ѿἶ ᶉג ᾎᾅ ╙ ʺ ѻ. 

Ѿἶ ᶉג ᾎᾅ  ợⱠ ̕ᵙ▫ʺ ̾⁵Ṋ DB⁄ ♇◑Ӈ‡ ▓Ѥ Ѿἶ ᶉג ᾎᾅ ╥ ̯Ἓ⁄Ἄ җ 

╪Ữ ┬ Ώ╘ Ѿἶ תּ ᶉג ᾎᾅ ╙ ợⱠ ѻ. 

♬Ữ ҿ▬ ᾎᾅ  ợⱠ ̕ᵙ▫ʺ ♬Ữ♠╖ᴛ ҿ▬ ̆ ▓Ѥ Ѿἶ ᶉג ᾎᾅ ╙ ợⱠ ᴎ̆ 

ᶔ, ˿̆ ᶉᾎּתᵑ ־⇔ѻ. 

 

3.1.10.2. Use Case Description 

 

Use Case Modify System Configuration 

Actor ̕ᵙ▫, Ѿἶ ᶉג ᾎᾅ  

Description ̾⁵Ṋ DB⁄ ♇◑Ӈ‡ ▓Ѥ Ѿἶ ᶉג ᾎᾅ ╥ ̯Ἓ ṉ˿ 

Stakeholders ̕ᵙ▫ 

Preconditions 
̾⁵Ṋ DB⁄Ѥ ♬Ữ♠╖ᴛ ҿ▬ ̆ ▓Ѥ Ѿἶ ᶉג ᾎᾅ ╥ ̯Ἓ╪ ♇◑Ӈ

‡ ▓ѻ. 

Main Scenario 

(A1) : ̕ᵙ▫, (A2) : Ѿἶ ᶉג ᾎᾅ , (S) : System 

1. (A1) ̕ᵙ▫Ѥ ▫ᾐ╪ ̕ᵙ Ѥ ̾⁵╥ DB⁄ Ѿἶ ᶉג ᾎᾅ ╥ ̯Ἓ╙ 

⅝ ѻ. 

2. (S) ̾⁵ DBѤ ⅝ ⁄ ӻג Ѿἶ ᶉג ᾎᾅ ╥ ̯Ἓ╙ Ⱡ̑ ѻ. 

3. (A1) ̕ᵙ▫Ѥ Ựᴠ˭ ʺӈ Ѿἶ ᶉג ᾎᾅ ╥ ʺᵑ ⅝ ѻ. 

4. (S) ᾎᾅ ╘ ʺ ⅝ ╪ ө‡₣ Ѿἶ ᶉג ᾎᾅ ̓╥ ⁷˺ ♬Ṓᵑ ♇◑

ѻ. 

5. (A2) Ựᴛ⇔ Ѿἶ ᶉג ᾎᾅ ╪ ⁷˺╙ ⅝ ѻ. 

6. (S) ᾎᾅ ╘ ⁷˺ ⅝ ╙ ὡד ѻ. 

Alternative 
Scenario 

[Ѿἶ ᶉג ᾎᾅ  ợⱠ] 

3. (A1) ̕ᵙ▫Ѥ җ ╪Ữ ┬ Ώ╘ Ѿἶ תּ ᶉג ᾎᾅ ╥ ợⱠᵑ ⅝ ѻ. 

4. (S) ᾎᾅ ╘ ợⱠ ⅝ ╪ ө‡₣ Ѿἶ ᶉג ᾎᾅ ╪ ♬ᵦ ┬ ╘Ώ תּ

╬ תּ ͙ ─  Ѿἶ ᶉג ᾎᾅ ⁄ ACKᵑ ⅝ ѻ. 

5. (S) ▀♬ ᾎʼҿΌ ACKʺ ҵ ┬ ,↕˿ ΏѤ תּ Ώ╘ Ѿἶ תּ ᶉג ᾎ

ᾅ Ѿ ̆ג╪ ⁴ ╪ᵑ DB⁄Ἄ ợⱠ ѻ. 
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[♬Ữ ҿ▬ ᾎᾅ  ợⱠ] 

3. (A1) ̕ᵙ▫ʺ ♬Ữ♠╖ᴛ ҿ▬ Ѥ Ѿἶ ᶉג ᾎᾅ ╥ ợⱠᵑ ⅝ ѻ. 

4. (S) ᾎᾅ ╘ ợⱠ ⅝ ╪ ө‡₣ Ѿἶ ᶉג ᾎᾅ ╪ ┬ ╬ תּ ͙ 

─  ACKᵑ ⅝ ѻ. 

5. (A2) ᾎᾅ ╖ᴛ ACKᵑ ṒЁѻ. 

6. (S) ACKᵑ Ḛ╖ᶔ, ̕ᵙ▫⁄˭ ˿̆ ᶉᾎּתᵑ ־⇔ѻ. 

 

3.1.10.3. System Sequence Diagram 
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System Interface / 
Operation 

Description 

Request System 
Configuration 

̕ᵙ▫ʺ ᾎᾅ ⁄ Ѿἶ ᶉג ᾎᾅ ╥ ̯Ἓ╙ Ṓ⁴ת ˦╙ ⅝ ѻ. 

Add new camera 
system 

̕ᵙ▫ʺ Ựᴛ⇔ Ѿἶ ᶉג ᾎᾅ ╙ ʺ  ˦╙ ⅝ ѻ. 

Remove camera 
system 

̕ᵙ▫ʺ ͙Ⱶ╥ Ѿἶ ᶉג ᾎᾅ ╥ ợⱠᵑ ⅝ ѻ. 

Request connection Ѿἶ ᶉג ᾎᾅ ╪ ⁷˺╙ ⅝ ѻ. 
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3.1.11. UC-08: Identify Speeding Vehicle 

 

3.1.11.1. Scenario List 

 

Scenario Title Scenario Description 

̓ἶ װ ᾏṊ ̯ʼѾἶ╙ ὡ Ѥ Ѿἶ ᶉג ᾎᾅ ╖ᴛṨ  ᶛӧ װ╥ ╪Ḉּת ҥ

╪ ᵑ Ḛῷ₮ ̓ἶ ⁴Ṩᵑ Ѿ ⁴ ̓ἶ ѻᶔ װ ♬Ṓᵑ ᾏṊ ̆ ͙

ᴜ ѻ. 

͋♬ἶҵ רὡ ̯ʼѾἶ╙ ὡ Ѥ Ѿἶ ᶉג ᾎᾅ ╖ᴛṨ  ᶛӧ װ╥ ╪Ḉּת ҥ

╪ ᵑ Ḛῷ₮ ̓ἶ ⁴Ṩᵑ Ѿ ⁴ ͋♬ ἶҵᵑ רὡ  ˿↕ ҉ ♬Ṓᵑ 

͙ ѻ. 

 

3.1.11.2. Use Case Description 

 

Use Case Identify Speeding Vehicle 

Actor Ѿἶ ᶉג ᾎᾅ  

Description ͋♬ ἶҵᵑ ─ḙ Ѥ װ ᾏṊ 

Stakeholders ˿  

Preconditions 
Ѿἶ ᶉג ᾎᾅ ╪ ͋♬ ἶҵᵑ ─ḙ Ѥ װ╙ ˁּת ⁴ ₅  ὡ ▓‡‒ 

ѻ. 

Main Scenario 

(A) : Ѿἶ ᶉג ᾎᾅ , (S) : System 

1. (A) Ѿἶ ᶉג ᾎᾅ ╘ ͋♬ ἶҵᵑ ─ḙ Ѥ װ╙ ˁּת ⁴ ₅ ̆, 

ᾎᾅ ⁄ ╪Ḉּת ҥ╪ ᵑ Ⱡ̑ ѻ. 

2. (S) ᾎᾅ ╘ Ⱡ̑Ḛ╘ ╪Ḉּת ҥ╪ ᵑ ḕ ╖ᴛ װ ♬Ṓᵑ ̆ 

(UC-02 Main Scenario 2Ṩ ) Ϯᶔ ̓ἶ ⁴Ṩᵑ Ṋ ѻ. 

3. (S) ̓ἶ ̆ג╪װ ѾӇᶔ, ╪ᵑ ַא  DB⁄ ͙ᴜ ѻ.  

Alternative 
Scenario 

[͋♬ἶҵ רὡ] 

3. (S) ͋♬ἶҵᵑ רὡ ╪ѾӇᶔ, ҉ ҥ ̆ג╪װ  Ѥ ͙ ѻ 

 

3.1.11.3. System Sequence Diagram 
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System Interface / 
Operation 

Description 

Provide image data ᾎᾅ ⁄ ἶҵ ─ḙ װ╥ ╪Ḉּתᵑ Ⱡ̑ ѻ. 
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3.1.12. UC-09: Integrate Weather Information 

 

3.1.12.1. Scenario List 

 

 

3.1.12.2. Use Case Description 

 

Use Case Integrate Weather Information 

Actor ͙Ữ  

Description ϳῬ ҥ╪ ᵑ DB⁄ ⁴ AIʺ ὡ Ѥ Ѿἶ ҥ╪  ṪἍ⁄ ↔ 

Stakeholders ҥ╪  ṪἍ‰ , ˌḛ▫ 

Preconditions 

1. ͙Ữ ╖ᴛṨ  ᾒᾎʼ ϳῬ ҥ╪ ᵑ Ḛ╙ ὡ ▓Ѥ API ⁷ҿ╪ ἒ♬Ӈ

‡ ▓‡‒ ѻ. 

2. ̪  ҥ╪ ḽ╪ᾅʺ ̯ Ӈ‡ ▓‡‒ ѻ. 

Main Scenario 

(A) : ͙Ữ  (S) : System 

1. (S) ᾎᾅ ╘ ͙Ữ ╪ᴛ ϳῬ ҥ╖♠͙ל ⁄ ᵑ ⅝ ѻ. 

2. (A) ͙Ữ ╘ ⅝ Ḛ╘ ϳῬ ҥ╪ ᵑ Ⱡ̑ ѻ. 

3. (S) ᾎᾅ ╘ Ḛ╘ ϳῬ ҥ╪ ᵑ ̪  ҥ╪ ₮ ⁴ ♇◑ ѻ. 

4. (S) ᾎᾅ ╘ ӈ ҥ╪ ᵑ AIᵑ ↔ ⁴ ṪἍ ѻ. 

Alternative 
Scenario 

[ Ṫ  ҥ╪  ὡ︡ ᾒ ] 

3. (S) ᾎᾅ ╪ ϳῬ ҥ╪  ὡᾐ⁄ ᾒ  ˿↕, ▀♬ ᾎʼ  ◓ᾎҵ ѻ. 

4. (S) ⁴ױ Ḵ╥ ᾎҵ ⁄ҵ ᾒ  ˿↕, AIᵑ  ϳῬ ṉ  ╪ᵑ ṪἍ

ѻ.  

 

3.1.12.3. System Sequence Diagram 

 

Scenario Title Scenario Description 

ϳῬ ҥ╪   ϳῬ ҥ╪ ᵑ DB⁄ ⁴ AIʺ ὡ Ѥ Ѿἶ ҥ╪  ṪἍ⁄ 

↔ ѻ. 

   

 

     AI      

   . 
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System Interface / 
Operation 

Description 

  

é  
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3.1.13. UC-10: Process Violation Data 

 

3.1.13.1. Scenario List 

 

Scenario Title Scenario Description 

─ḙ ⁴Ṩ ṪἍ ḓ ᵙ  ṪἍӈ ╪ḈּתᴛṨ  ̪ ḹ͋ ─ḙ ♬Ṓᵑ Ѿ ̆ ᵙ ѻ. 

─ḙ ⁴Ṩ Ѿ Ṭʺ ̪ ḹ͋ ─ḙ ♬Ṓᵑ ṪἍ ᶣ תּ ѻ. 

 

3.1.13.2. Use Case Description 

 

Use Case Process Violation Data 

Actor ˿ , ḹ∟ 

Description ṪἍӈ ╪ḈּתᴛṨ  ̪ ḹ͋ ─ḙ ♬Ṓᵑ Ѿ ̆ ᵙ ѻ. 

Stakeholders ˿  

Preconditions ṪἍӈ ╪Ḉּתʺ ᾎᾅ ⁄ ░ᴏӇ‡‒ ѻ. 

Main Scenario 

(A1) : ˿ , (A2) : ḹ∟, (S) : System 

1. (S) ᾎᾅ ╘ ṪἍӈ ╪Ḉּתᵑ ʺⱨ₮Ἄ ─ḙ ♬Ṓᵑ Ѿ ѻ. 

2. (S) ─ḙ ѻ̆ ѾӇѤ ҥ╪ ᵑ ʺ̑ ѻ. 

3. (S) ˿ ̓ ḹ∟⁄ ʺ̑  ҥ╪ ᵑ Ⱡ̑ ѻ. 

4. (A1) Ⱡ̑Ḛ╘ ҥ╪ ᵑ DB⁄ ♇◑ ѻ. 

5. (A2) Ⱡ̑Ḛ╘ ҥ╪ ᵑ DB⁄ ♇◑ ѻ. 

Alternative 
Scenario 

[─ḙ ⁴Ṩ Ѿ Ṭʺ] 

2. (S) ─ḙ ⁴Ṩʺ Ѿ╪ Ṭʺ ѻ̆ ᵙӈ ˿↕, Ѿ⁄ ⅝  ҥ╪ ᵑ 

Ζ ⁴ ˿ ⁄ ♣Ҁ ѻ. 

3. (A1) Ⱡ̑Ḛ╘ ҥ╪ ᵑ DB⁄ ♇◑ ѻ. 

 

3.1.13.3. System Sequence Diagram 
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System Interface / 
Operation 

Description 

  

é  
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3.2. Quality Attribute Scenario 

 

3.2.1. The QAS List 

 

ID Title 
QA  

Type 

Priority 
Related 

Use Case 

System 
Feature 

ID I D 

QAS-01 
ᶷⱠ ḛỸᾎ ּסᾎ ̕ᵙ▫⁄˭ 

ῼᵝ 

Performance 
Efficiency 

(Time Behavior) 
Ữ ַא UC-07 SF-17 

QAS-02 ᾎᾅ ⁄ Ựᴛ⇔ ͙ѫ ʺ 
Maintainability 
(Modifiability) 

 UC-07 SF-03 אַ אַ

QAS-03 ᾎᾅ  ҥ╪ ╥ ṓ̯ 
Reliability 

(Recoverability) 
Ữ ַא All UC SF-06 

QAS-04 ѻ‚  …‡ Ⱡ̑ 
Usability 

(Operability) 
  UC-07 SF-10 

QAS-05 ҥ╪  ♪͐⁄ ҍ  ᴛ͢ 
Security 

(Accountability) 
Ữ ַא 

UC-06, 
08, 10 

SF-19 
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3.2.2. QAS-01: ᶴ♫ Ḙỵᾋ ּלᾋ ̒ᵖ■›˪ Όᵚ 

 

 

 

QA Type Performance Efficiency (Time behavior) 

Description ᶷⱠʺ ḛỸ  ˿↕ ╪ᵑ Ὸ ⁴ ̕ᵙ▫⁄˭ ּסᾎ ῼᵝ╙ Ⱡ̑ ‒ ѻ. 

Source of Stimulus ᶷⱠʺ ḛỸ  ᾎᾅ ╥ ▀Ṩ 

Stimulus ᶷⱠ ḛỸ 

Artifact ᾎᾅ  

Environment ᾎᾅ  אַ ₅⇔ 

Response ᶷⱠᵑ Ὸ ⁴ ̕ᵙ▫⁄˭ ῼᵝ╙ Ⱡ̑   

Response Measure ᶷⱠᵑ Ὸ  ᾎ♩Ṩ  1Ṫ ╪Ͽ⁄ ῼᵝ╙ Ⱡ̑ ‒ ѻ.   

Summary of QAS 
ᾎᾅ ╥ ▀Ṩ⁄ ᶷⱠʺ ḛỸ ╙ ԅ Ὸ  ᾎ♩╖ᴛṨ  1Ṫ ╪Ͽ⁄ ̕

ᵙ▫⁄˭ ῼᵝ╙ Ⱡ̑ ‒ ѻ.   
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3.2.3. QAS-02: ᾋᾂ › ửᴘ↔ ͖Ѩ ʷ 

 

 

 

QA Type Maintainability (Modifiability) 

Description 
ᾎᾅ ⁄ Ựᴛ⇔ ͙ѫ╪ ʺӉ ԅ ╪ᴛ ╬  ͙ѫ╥ ּ⁷ת╪ ˞╥ ′‡‒ 

̆ Ѿᾎʼ Ͽ⁄ ˌḛ  ὡ ▓‡‒ ѻ. 

Source of Stimulus ˌḛ▫ 

Stimulus Ựᴛ⇔ ͙ѫ╥ ʺ 

Artifact ᾎᾅ  

Environment ᾎᾅ  אַ ₅⇔ 

Response Ựᴛ⇔ ͙ѫ╪ ʺӊ 

Response Measure 
3MM ╪Ͽᴛ ˌḛ╪ ʺѫ ‒ ̆, Ựᴛ⇔ ͙ѫ╖ᴛ ╬  ᾎᾅ 1 ╪⁷תּ 

 ╪Ͽ⁴‒ ѻ.   

Summary of QAS 
ˌḛ▫ʺ Ựᴛ⇔ ͙ѫ╙ ʺ  ԅ, 3MM ╪Ͽᴛ ˌḛ╪ ʺѫ ‒ ̆, Ự

ᴛ⇔ ͙ѫ╖ᴛ ╬  ᾎᾅ 1 ╪⁷תּ   ╪Ͽ⁴‒ ѻ. 
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3.2.4. QAS-03: ᾋᾂ  Ң╧ ╢ Ṑ̬ 

 

 

 

QA Type Reliability (Recoverability) 

Description ᾎᾅ ╪ ѻ⇔ӇѤ ˿↕ ṓ̯ ‒ ѻ. 

Source of Stimulus ˌḛ▫ 

Stimulus ᾎᾅ  ṓ̯ ᾎҵ 

Artifact ᾎᾅ  

Environment ᾎᾅ ╥ ▀Ṩ ╘ ♣ ʺ ѻ⇔ӊ 

Response ᾎᾅ ╪ ṓ̯ӊ 

Response Measure ṓ̯▬‰╘ 1ᾎʼ ╪Ͽᴛ ꜙᴮӇ‡‒ ѻ. 

Summary of QAS 
ˌḛ▫ʺ ᾎᾅ ╥ ṓ̯ᵑ ᾎҵ  ԅ, ᾎᾅ ╥ ṓ̯ ▬‰╘ 1ᾎʼ ╪Ͽᴛ 

ꜙᴮӇ‡‒ ѻ. 
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3.2.5. QAS-04: Ѹ‗  †„ ♫̎  

 

 

 

QA Type Usability (Operability) 

Description ᾎᾅ  ╬ ╪ᾅѤ ѻ‚  …‡ᵑ ּת∟ ‒ ѻ. 

Source of Stimulus ̕ᵙ▫ 

Stimulus Ợ↔ …‡ ṉ˿ 

Artifact ᾎᾅ  

Environment ᾎᾅ  אַ ₅⇔ 

Response ╬ ╪ᾅ …‡ ṉ˿ӊ 

Response Measure Ợ↔ …‡ ṉ˿ ᾎ 1Ṫ ╪Ͽ⁄ ᾎᾅ ⁄ ḙ₅Ӈ‡‒ ѻ. 

Summary of QAS 
̕ᵙ▫ʺ Ợ↔ …‡╥ ṉ˿╙ ᾎҵ ᶔ, ᾎᾅ ╥ ╬ ╪ᾅ …‡Ѥ 1Ṫ 

╪Ͽ⁄ ṉ˿Ӈ‡‒ ѻ. 
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3.2.6. QAS-05: Ң╧  ♥͍› Ҋ  ᴘ͟ 

 

 

 

QA Type Security (Accountability) 

Description ΩṨ⁄Ἄ ҥ╪ ⁄ ♪͐  ᶛӧ ˿↕⁄ ҍ  ᴛ͎ᵑ ϶͛ѻ. 

Source of Stimulus ΩṨ ҥ╪  ♪͐▫ 

;/Stimulus ҥ╪  ⅝  

Artifact ᾎᾅ  

Environment ᾎᾅ  אַ ₅⇔ 

Response ♪͐ ᴛ͎ ▬Ἓ 

Response Measure ᴛ͎ ͙ᴜ ᾎʼ╘ 1  ╪Ͽ⁄ ╪ᴼⱨ‒ ѻ. 

Summary of QAS 
ΩṨ⁄Ἄ ҥ╪ ᵑ ⅝ Ѥ ˿↕, ᾎᾅ ╘ ♪͐ ᴛ͎ᵑ 1  ╪Ͽ⁄ ▬Ἓ

‒ ѻ. 
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3.3. Constraint 

 

3.3.1. Business Constraint List 

 

ID Title Description 

BC-01   

BC-02   
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3.3.2. Technical Constraint List 

 

ID Title Description 

TC-01   

TC-02   
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4. Architecture Design & Evaluation 

4.1. Candidate Designs per QA 

 

4.1.1. Candidate Design List 

 

QA QAS 
Candidate 

Design 
Candidate Design Approach (CDA) 

QA1:  
Performance 
Efficiency 
(Time 
Behavior) 

QAS-01 QA1_CD-01 
QA1_CD-01_CDA-01: Centralized Processing Pattern 
QA1_CD-01_CDA-02: Pipe-filter pattern 
QA1_CD-01_CDA-03: Edge Aggregation Pattern 

QA2: 
Maintainability 
(Modifiability) 

QAS-02 QA2_CD-01 

QA2_CD-01-CDA-01: Microservices Architecture + 
Database per Service 
QA2_CD-01-CDA-02: Layered Architecture + 
Encapsulation 
QA2_CD-01-CDA-03: Ports and Adapters + Dependency 
Injection 

QA3: 
Reliability 
(Recoverability) 

QAS-03 QA3_CD-01 

QA3_CD-01_CDA-01: Event-Driven Architecture + Saga 
Pattern 
QA3_CD-01_CDA-02: Active-Passive Architecture + 
State Replication 
QA3_CD-01_CDA-03: Microservices Architecture + 
Circuit Breaker Pattern 

QA4: 
Usability 
(Operability) 

QAS-04 QA4_CD-01 

QA4_CD-01_CDA-01: UI Pattern + Command 
Pattern 
QA4_CD-01_CDA-02: Model-View-Controller (MVC) 
Pattern 

QA4_CD-01_CDA-03: Observer Pattern + Strategy 
Pattern 

QA5: 
Security 
(Accountability) 

QAS-05 QA5_CD-01 

QA5_CD-01_CDA-01: Role-Based Access Control + 
Immutable Log Pattern + Logging 
QA5_CD-01_CDA-02: Attribute-Based Access Control + 
Immutable Log Pattern + Logging 
QA5_CD-01_CDA-03: Rule-Based Access Control + 
Immutable Log Pattern + Logging 
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4.1.2. QA1: Performance Efficiency ï Time Behavior 

 

4.1.2.1. Design Goal 

 

ᾎᾅ ╘ ᾎᾅ ╥ ▀Ṩ⁄ ᶷⱠʺ ḛỸ  ˿↕ ╪ᵑ Ὸ  ὡ ▓‡‒ ᶒ, Ὸ  ᾎ♩╖ᴛṨ  1Ṫ 

╪Ͽ⁄ ̕ᵙ▫⁄˭ ῼᵝ╙ Ⱡ̑ ‒ ѻ. ╪ Ω⁄ҵ ̾⁵Ṋ DB ἌḲ⁄ἌѤ ˌṊ Ѿἶ ᶉג ᾎᾅ ө

ᴛṨ  ҥ╪ ᵑ Ḛ╖ᶔ ╪ᵑ ᾒᾎʼ╖ᴛ ᵙ  ὡ ▓‡‒ ̆, ╪ᵑ ַא  DB ἌḲᴛ ♣Ἶ ⁴ ʻꜙ 

♬Ṓᵑ ᵣө‡Ё  ΩṨ ᾎᾅ ⁄ Ⱡ̑  ὡ ▓ҵᴜ ‒ ѻ. ֞ , Ḹꞌ⁄ ⁷ᴴӈ װ╥ ˿↕ ᾒᾎ

ʼ╖ᴛ ˁᾎᵑ ̆ ▓ѻʺ, װ╥ ─  ♬Ṓ₮ ˉ╘ ʻꜙ ♬Ṓʺ Ѥ ˿↕ ᾒᾎʼ╖ᴛ ᵙᵑתּ‡ 

‒ ѻ. 

 

4.1.2.2. Candidate Design Approach List 

 

4.1.2.2.1. CDA #1 Description: Centralized Processing Pattern 

 

 

 

CDA ID QA1_CD-01_CDA-01 

Description ʻ ̾⁵Ṋ ἌḲѤ Ѿἶ ᶉג ᾎᾅ ⁄Ἄ Ḛῷ₣ ᶛӧ ♬Ữ ҥ╪ ᵑ ַא DB⁄ 

ᾒᾎʼ ♣Ҁ ѻ. ַא  DBѤ ʻ ̾⁵Ṋ ἌḲᴛṨ  Ḛ╘ ᶛӧ ҥ╪ ᵑ ᵙ ⁴, 

ҵϱ ḓ Ḹꞌ װ╙ ♬ ̆ ─ ᵑ Ὸ ⁴ ᾒᾎʼ╖ᴛ ˿  ἌḲ⁄ ♣Ҁ

ѻ. 

Pros ᶛӧ ▬‰╪ ַא ⁄Ἄ ♠╖ᴛ ᵙӇḃᴛ, Ἓѫ╪ ▀̕Ӈ̆ ₉  ʺѫ . 

֞ ἌḲ╥ Ἓѫ╙ и˭ ̯Ἓ  אַ  ᶔ ˆᴏ  Ἓѫ╖ᴛ ᵙἶҵᵑ ₤ᵜ ὡ ▓

╛. 

Cons ᶛӧ ҥ╪ ἌḲ╥ ̓Ṩ  אַ ᴛ ᶟᵙᶔἌ╖ אַ ʺ Ϯ Л √  ᶷⱠʺ ḛỸ  

ὡ ▓‡, ᾒᾎʼἛ╪ ⱴӇּת Ώ╙ ὡ ▓╛. 
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ҥ╪ ʺשּ ʺ ᶔ ַא  ἌḲʺ ṎᶜӇ͙ ή√ ᵙ Ἓѫ╪ ԑ‡ֿפ ὡ ▓╛. 

 

4.1.2.2.2. CDA #2 Description: Pipe-filter pattern 

 

 

 

CDA ID QA1_CD-01_CDA-02 

Description ̾⁵Ṋ ἌḲ n-n ⁄ἌѤ Ѿἶ ᶉג ᾎᾅ ⁄Ἄ Ḛῷ₣ ҥ╪ ᵑ 1  ʺ̑ ⁴ 

Ḵ װ  ḓ ─ ♬Ṓᴛ ᵠ ѻ. ᵠ ӈ ♬Ṓᵑ ̾⁵Ṋ ἌḲ n ⁄ ♣Ҁ ̆ 

̾⁵Ṋ ἌḲ n╘ ʺּ̆ת ▓Ѥ ҵϱ ḓ Ḹꞌ װ ҥ╪ ᵑ Ợ↔ ╬װ ˲ ,⁴

╪ҥ ╥װ ˲ , ⁴Ṩᵑ Ѿ תּ ᵣ ַא  ἌḲ⁄ ♣Ҁ . 

Pros ַא⅝  ҥ╪ ᵣ ַא ╖ᴛ ♣ἾӇ͙ ԅᶷ⁄, ַא  ἌḲ╥ Ṩ҅╪ ת‡Ἄ ╞҆ ἶ

ҵʺ ẖᵒ. 

Ṭ ⅝  ҥ╪  ↨ἌḲ╥ ▫∟╪ җ  אַ ,ḃᴛתּגʼ⁄Ἄ ᵠ Ӈ‡ Ợאַ ʺ

═♠╖ᴛ Ợ↔ӊ. 

Cons ַאʼ ̓♬╥ ᵠ Ѿ́⁄Ἄ ּ⁷ת╪ ḛỸ  ὡ ▓̆, ᵠ╪ ẋ♬Ữ ҿ▬ ᾎ Ἓ

ѫ╪ ♇ Ӊ ὡ ▓╛. 

 

 

4.1.2.2.3. CDA #3 Description: Edge Aggregation Pattern 
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CDA ID QA1_CD-01_CDA-03 

Description ʻ ̾⁵Ṋ ἌḲ⁄Ἄ ҵϱ ḓ Ḹꞌ װ╥ ҥ╪ ᵑ ʺּ̆ת ▓̆, ʻ ̾⁵Ṋᴛ ὡ︡

ӈ Ѿἶ ᶉג ҥ╪ ᵑ ʺ̑ ⁴, ҵϱ ḓ Ḹꞌ ⁴ װṨᵑ Ѿ . Ѿ ╪  

╪ҥ װ ˲ ᵣ ַא  ἌḲᴛ ♣Ҁ . 

Pros ּת⁄Ἄ ҍṨṪ╥ ▬‰╪ ₰ᴮӇ̆ ַא ╖ᴛѤ ַא⅝  ҥ╪ ᵣ ♣ҀӇḃᴛ, ᾒ

ᾎʼ Ἓѫ╙ Ͽ͙ ꜜ╛ 

╪Ἄ ᵙӈ ҥ⁄תּ ᵑ ♣ҀḚѤ ַא ἌḲѤ ἵ ╥ ▬‰ᵣ ὡ ⁴, ╞҆

╪ ẖᵒ. 

Cons ּת ◑ ⁄Ἄ Ṫ  Ἓѫ╙ Ⱡ̑ ‒, ἶҵʺ Ϯ₤ ὡ ▓╛. 

 

 

4.1.2.3. Decision and Rationale 

 

Performance 
Analysis 

CDA #1 
Centralized 

Processing Pattern 

CDA #2 (selected) 
Pipe-filter pattern 

CDA #3 
Edge Aggregation 

Pattern ID Title 

QAS-01 

ᶷⱠ ḛ

Ỹᾎ ּס

ᾎ ̕ᵙ

▫⁄˭ 

ῼᵝ 

Pros 

ἌḲ╥ Ἓѫ  אַ (+)

╙ и˭ ̯Ἓ ⁴ и

╘ ᵙἶҵ 

 ҆╞ ╥ἌḲ  אַ (+)

ἶҵʺ ẋ̪♠ ẖᵒ. 

 ∟▫ ἌḲ  אַ (+)

═♠ Ợ↔ 

҆╞ ἌḲ אַ (++)

╪ ẖᵒ. 

Cons 

ἌḲ ̓Ṩ  אַ (-)  

ḛỸʺѫ 

(-) Л √  ᶷⱠʺ 

ḛỸʺѫ 

(-) ᵠ Ѿ́⁄Ἄ 

 ḛỸ ⁷תּ

(-) ᵠ ẋ♬Ữ ҿ

▬ ᾎ Ἓѫ╪ ♇  

ʻʻ⁄ Ṫ תּ (-)

 Ἓѫ╙ Ⱡ̑ ‒ 

 

ḛ ⁷תּ Ἄ⁄תּ (-)

Ỹ  
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Candidate Design: 

QA QAS CD Description 

QA1:  
Performance 
Efficiency 
(Time 
Behavior) 

QAS-01 
QA1_CD-01 
(Pipe-filter 
pattern) 

╪Ḉּת ᵙ ˉ╘ ̆Ἓѫ╥  ▫∟╙ ᶛӧ ּת⁄ Ⱡ

̑ Ѥ ˦╘ ᾒ♠╖ᴛ ‡ᴓ̆, ֞  ᾎʼ╖ᴛ ὡ︡ӇѤ 

Ѿἶ ҥ╪ ╥ ὡʺ ᵰ↕ ᵤ͙ ԅᶷ⁄ ♣̰╥ ᶛӧ ҥ╪

ᵑ Ό♬♠╖ᴛ  ̐⁄ ♣Ṩ ᶛῷ ᵙ Ѥ ˦╘ ‡ᴓѻ. 

ʻ 1Ѿ́ ἌḲ⁄Ἄ ͙ṕ♠╬ ╪Ḉּת ᵙᵑ  װḴ  

Ӯ╥ ͙ṕ♠╬ ҥ╪ ₮ ─  ҥ╪ ᵣ╙ ϶˵, 2Ѿ́ ἌḲ

⁄ ♣Ҁ ̆, 2Ѿ́ ἌḲѤ ַא ἌḲᴛṨ  Ḛῷ₣ ҵϱ ḓ 

Ḹꞌ װ╥ ҥ╪ ₮ 1Ѿ́ ἌḲ⁄Ἄ Ⱡ̑Ḛ╘ ҥ╪ ᵑ 

ẋ̪ ╪ҥ װ ╬˲ ,⁴ ᵣ╙ ᵠ ѻ. ᵠ ӈ 

♬Ṓᵣ╙ ַא  ἌḲ⁄ ♣Ҁ ╪ἌḲѤ ♣ҀḚ╘ ҥ  אַ ̆

ᵑ ˿  ἌḲ⁄ ♣Ҁ ѻ. 

╪ᴅ˭ ̯Ἓ ᶔ ҵϱ ḓ Ḹꞌ װ╥ ҥ╪ ᵑ ᶛӧ ̾⁵

Ṋ ἌḲ⁄ ҿ͙ ‒ Ѥ ᶷⱠҵ ‡Ѣ♬ҵ ˺ ᶔἌ, 

Л √ ᴛ ♣ҀӇѤ ҥ╪ ╥ ‚ҵ ♠╘ ╪͙ ԅᶷ⁄ Ό

♬♠╪̆ ẖᵐ ҥ╪  ♣Ҁ╪ ʺѫ ѻ. 
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4.1.3. QA2: Maintainability ï Modifiability 

 

4.1.3.1. Design Goal 

 

ᾎᾅ ⁄ Ựᴛ⇔ ͙ѫ╙ ʺ Ѥ ˦╪ ↔╪ ‒ ̆, ╪˦╪ ͙Ⱶ╥ ͙ѫ⁄ ₅  .Ώῷ‒ ѻ תּל ╙

֞ , Ựᴛ⇔ ͙ѫ╪ ʺӉ ԅ ╪ᴛ ╬  ͙ѫ╥ ּ⁷ת╪ ˞╥ ′‡‒ ̆ Ѿᾎʼ Ͽ⁄ ˌḛ  ὡ ▓‡

‒ ѻ. 

 

4.1.3.2. Candidate Design Approach List 

 

4.1.3.3. CDA #1 Description: Microservices Architecture + Database 

per Service 
 

 

 

 

CDA ID QA2_CD-01-CDA-01  

Description  ʻ ל⅝ ͙ѫ╙ ᶛӎ Ҷᵞ♠╬ Ἄẋᾅᴛ Ṫᵙ ⁴ Ҷᵞ♠╬ ᵡ╪ ᴛ Ἄẋᾅᴛ 

ἒ́ ѻ. ֞  ʻ Ἄẋᾅʺ ▫  ҥ╪ ḽ╪ᾅᵑ ʺּ⁴ ˭ת, ҥ╪ ḽ╪ᾅʺ 

҉ Ἄẋᾅ Ͽ⁄Ἄᵣ Ợ↔Ӈҵᴜ ᵣӧѻ. 

Pros ʻ Ἄẋᾅʺ ҥ╪ ḽ╪ᾅᵑ ▫ ♠╖ᴛ ʺּ̆ת ▓͙ ԅᶷ⁄, ʻ Ἄẋᾅ Ṋᴛ ҥ

╪ ᵑ Ҷᵞ♠╖ᴛ ̕ᵙ  ὡ ▓ѻ. ╥ ҥ╪ ḽ╪ᾅ ̯ⱳʺ ḕϔ‡ҵ ѻᵐ 

╘ ῷᶴ₅ ׳ ╪ ′ѻ. ֞ , ʺ♠╬ Ἄẋᾅʺ ⅝  ˿↕ ҉ Ἄẋᾅᵣ 

◑ ̆ ⅝  ṨṪᵣ ὺ˭ ṉ˿  ὡ ▓ѻ. 

Cons ҥ╪  ▀̕Ἓ ┬ּתʺ ‡ᴓ͙ ԅᶷ⁄ ᾎᾅ  ♣  ▀̕Ἓ Ṓ◑⁄ ‡ᴎ∑╪ ▓ѻ. 
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4.1.3.3.1. CDA #2 Description: Layered Architecture + Encapsulation 

 

 

 

CDA ID QA2_CD-01-CDA-02 

Description  ᾎᾅ ╙ ͙ѫṊᴛ ́ ⁴, ҥ╪  ́ ̓ ẋּנѱᾅ ᴛֹו ́ ,  ˭ ╖

ᴛ Ϯэѻ. ֞  ʻ ́ ╥ ϿṨ ̯ ╙ ᾁ ⁴, Ἄᴛ ѻᵐ ́ ╪ Ἄᴛ╥ ̯

⁄ ╥Ⱶ  .Ώ˭ ѻ תּ

Pros ʻ ́ ╪ Ҷᵞ♠╖ᴛ ṉ˿Ӊ ὡ ▓̆ ┬ּתṒὡ ʺѫ ͙ ԅᶷ⁄ ṉ˿ ↔╪Ἓ╪ 

иѻ. ֞  ʻ ́ ╥ ϿṨ ̯ ╙ ὦ͙̆ ▓͙ ԅᶷ⁄ Ἄᴛ ѻᵐ ́ ⁄ Ḉ Ѥ ₅

́ .ὡ ▓ѻ ▀ת ╙ ʼ ˺ ҵᵑ ⁴תἌ ͙ѫ ʺ ḓ ὡ♬╪ ↔╪ ѻ. 

Cons  ̯ⱳ♠ ṉ˿╪ ⅝  ˿↕ ˌḛ ́ ╥ ὡ♬╪ ṓ◌  .ὡ ▓ѻ פֿ

 

4.1.3.3.2. CDA #3 Description: Ports and Adapters + Dependency Injection 
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CDA ID QA2_CD-01-CDA-03 

Description  ᾎᾅ Ώҵᴜ ʻ ͙ѫ╪ ᵑ  Ữ תӇּ˺⁷ ♪וֹ ѫө╪ Ἄᴛ͙⅝ל ╥

▬↔ ˭ ̆, ̯ ♠╬ ̯ ╘ ‡Ғ ᴛ Ṫᵙ ѻ. ֞  ʻ ʺ ‡Ғ ᵑ Ω

Ṩ⁄Ἄ Ḛῷ₮Ἄ, ⅝⁄ ӻג ‡Ғ ᵑ ὺ˭ ̪  ὡ ▓˭ ѻ. 

Pros ΩṨ⁄Ἄ ө‡₡Ѥ ‡Ғ ᵣ ̪ ⁴ ͙ѫ ḓ ᾎᾅ  ʼ╥ ⁷˺Ḣᾏ╙ ὺ˭ ṉ˿

 ὡ ▓ѻ. ʻ ͙ѫ ʼ╥ ˺ ҵʺ ϻῷⱨ Ựᴛ⇔ ΩṨ ᾎᾅ ╥ ʺϮ ͙Ⱶ ᾎᾅ

 ṉ˿⁄ ҍ╞ ͙ ὺѻ. Dependency Injection╙  ᶛ╥ ˍ ᵑ Ợ↔ ⁴ 

ᾅ  ὡ ▓‡ ᾅ ʺ ↔╪ ѻ. 

Cons ʻ ͙ѫ⁄ ҍ  ₮ ‡Ғ ᵑ ̯Ἓ ̆ ̕ᵙ ͙ ԅᶷ⁄ ╥ⱵἛ ̕ᵙʺ ṓ◌

ѻ. 

 

4.1.3.4. Decision and Rationale 

 

Performance 

Analysis 

CDA #1 (selected) 
Microservices 
Architecture + 
Database per 

Service 

CDA #2 
Layered 

Architecture + 
Encapsulation 

CDA #3 
Ports and Adapters 

+ Dependency 
Injection 

ID Title 

QAS-02 

ᾎᾅ ⁄ Ự

ᴛ⇔ ͙ѫ 

ʺ 

Pros 

(+) ҥ╪ ḽ╪ᾅ Ҷ

ᵞ̕ᵙ ʺѫ 

(++) Ἄẋᾅ ◑Ἓ 

(+) ́ Ṋ ṉ˿ ↔

╪  

(+) ͙ѫ ʺ ὡ♬ 

ή∑ 

(+) ╥ⱵἛ ̕ᵙʺ 

┬⁷  

(+) ᾅ  ↔╪  

Cons 
(-) ҥ╪  ▀̕Ἓ 

‡ᴎ∑ 

(-) ́ ʼ ₅ ╙ 

Ḉ Ѥ  ṉ˿╘ 

ṓ◌  

(-) ╥ⱵἛ ̕ᵙʺ ṓ

◌  ╛▓ ὡ פֿ

 

Candidate Design: 

QA QAS CD Description 



  

58 

 

QA2:  
Maintainability 
(Modifiability) 

QAS-02 

QA2_CD-01 
(Microservices 
Architecture + 
Database per 
Service) 

─ ́ ╥ ṉ˿╪ Ữ─ ́ ⁄ ₅  ,̆▓ ὡҵ ת ╙

͙ѫṊᴛ Ҷᵞӈ Ἄẋᾅᵑ ᵣө͙ ‡ᴓ͙ ԅᶷ⁄ CD2

Ѥ ♠  .Ώѻ תּ

֞  CD3╥ ˿↕ ʻ ᾎᾅ ╥ ˺ Ӈּת Ώ˭ תּל

ᵣ, ₮ ‡Ғ ᵑ ̯Ἓ ̆ ̕ᵙ Ѥ ṓ◌Ἓ╪ ּשʺ

ѻ. ֞  Ҷᵞ♠╬ ҥ╪ ḽ╪ᾅᵑ ♣Ⱡ Ώ͙ ԅ תּ

ᶷ⁄ ʺ♠╬ ἒ́ʺ ⅝ ѻ. 

ΩṨ ḓ ϿṨ⁄Ἄ ʻ Ἄẋᾅ⁄ ⅝  ⅝ Ợ ╘ ᶛӎ 

API GATEWAYᵑ ˭ ╖ᴛᾬ, ʻ Ἄẋᾅᵑ ₰♣

 Ҷᵞ♠╖ᴛ ̕ᵙ  ὡ ▓ѻ. ֞  ἌẋᾅṊᴛ DBᵑ 

̯ ԅᶷ⁄ ҉ Ἄẋᾅ ♣↔╥ DBᵑ ͙▓ ̆תּʺ

͙ ꜜѻ. ╪׳ ҶᵞἛ╙ ͙ḙ╖ᴛ ╪ ⁄ ʺӉ ѻ‚

 ͙ѫ╙ ᵡ╪ ᴛ Ἄẋᾅᴛ ̯ ⁴ Ἰ ὺ˭ ◑  

ὡ ▓ѻ. 

 

 

 

 

4.1.4. QA3: Reliability ï Recoverability 

 

4.1.4.1. Design Goal 

 

ᾎᾅ ╥ ᾐᴧἛ̓ ṓ̯ ʺѫἛ╙ Ữᾎ  Ἄẋᾅ ַאѾ, Яӥ ◑  ֞Ѥ נ◔Ἢ ᾒ ₮ ˉ╘ ▀Ṩ 

◑ ʺ ḛỸ җגҵ ᾎᾅ ╪ ᾐἶ ˭ ṓ̯Ӈ̆, Ợ↔▫ ˿ ̓ ẋּנѱᾅ ⁷ἶἛ⁄ Ḉ Ѥ ₅ ╙ 

ἵ ҵᴜ ѻ. 

 

4.1.4.2. Candidate Design Approach List 

 

4.1.4.2.1. CDA #1 Description: Event-Driven Architecture + Saga Pattern 
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CDA ID QA3_CD-01_CDA-01 

Description ᾎᾅ ⁄Ἄ ל⅝ Ἄẋᾅө╪ Ἄᴛ ֹו♪ ᾐ Ώ̆, ╪ḿ תּ  Ḳᾅᵑ  ẋҿ

͙ᴛ Ữ ▬↔ ѻ. ʻ ἌẋᾅѤ Ҷᵞ♠╖ᴛ ╪ḿ ᵑ ᵙ ᶒ, Saga ╙ 

 Ṫụӈ נ◔Ἢ╙ ̕ᵙ ѻ. נ◔Ἢ Ѿ́ᵡѻ ṒỮ ▬‰╙ ♬╥ ⁴, ▀Ṩ 

Ѿ́⁄Ἄ ᾒ җגҵ ᾎᾅ  ▀̕Ἓ╙ ┬ּת  ὡ ▓ѻ. 

Pros ╪ḿ ᵑ ♇◑ ̆ ◓Ỹ ⁴ ᾒ  ▬‰╙ ṓ̯  ὡ ▓ѻ. ֞ , Saga ╙ 

 ṓ◌  Ṫụ נ◔Ἢ╙ ʼѾ  Ѿ́ᴛ Ϯы̆, ṒỮ ▬‰╖ᴛ ᾒ ᵑ ᵙ  

ὡ ▓ѻ. 

Cons ╪ḿ  ̕ᵙ ḓ Saga ⱳ═╪ ʺӇᶔἌ ᾎᾅ  ἒ́₮ ̯ ╪ ṓ◌ ֞ .ѻבֿ , 

ẋҿ͙ ╪ḿ  ᵒ╖ᴛ ╬  ᶷⱠ ∟╬╙ Ὸ ̆ ♠ Ѥ ҥ ᾎʼ╪ ˢᵜ ὡ 

▓ѻ. ͎ᵙ̆ ẋҿ͙ ᵙᴛ ╬  ᶛӧ Ἄẋᾅ⁄Ἄ ҥ╪ ╥ ▀̕Ἓ╪ ּסᾎ Ṓ◑

Ӈּת Ώ╙ ὡ ▓ѻ. ʺᴛ, ◑ᾎʼ ᾒ ӇѤ נ◔Ἢ⁄ ⅝  ╪ḿ  ҥ╪ ᵑ 

♇◑ ̆ ̕ᵙ Ѥ ҥ ẋ↔╪ ּשʺ ѻ. 

 

4.1.4.2.2. CDA #2 Description: Active-Passive Architecture + State 

Replication 

 
































































































