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Functional & non-Functional Requirements

[Non -functional requirements]

1. Performance
ɨ ở↑■ʷ ∙ ѡ ͖Ѩ╖ █ᴌ Ҋ 5 ῶ› ˷̐ᵎ ᴌ Ѹ.

2. Usability
ɨ ͋ ᵚ ̐ ˆ╕ ѻ ῳ╧ ╖ ở↑ Ѹ.
֛ ҆ ῳ╧ › ᵞ→ᾂᵎ ₡ᵖᶑ ♫̎ ѡ ͖Ѩ› ̒ ᶆᾋּקᵎ ֻ−
ѻ ῳ╧ Ḑ ͖Ѩ› Ҋ ở↑■╢ ╧ ᵎ Һ̃ ╢Ἐ╖ ♫̎ Ѹ.

[Functional Requirements] ɫ Text ͖Ḗ UI ›Ἁ GUIᴘ Ṇ˼. (Prototype Illustration ̃)

1. ừҲ Ɑ♇
1.1. ■┘ Ἅ : ở↑■ʷ ♥רּ ʷᴘ ừҲ₫ Ἒᴘ ừҲᵎ ♩קּ  image╢ ừҲᵎ Ṇ˼ ̃, Ṇ˼Ӆ image₫ Ṇ˼ ♆ imageᵎ Γ ᶑ› ᴌ Ѹ.
1.2. Ẉ┬ קּ┘

1.2.1. ʷᴘ ừҲ ♩קּ : ở↑■ʷ ♥רּ ʷᴘ ừҲᵎ ♩קּ ᶑ ■Ҽ╓ᴘ image╢ ʷᴘ Ἒᴘ ừҲ Ẉ› Ӹׇ Ἒᴘ ừҲʷ ♩ ̃קּ image╢ ừҲʷ Ṇ˼ӅѸ.
͋ᵖ̃ Ṇ˼Ӆ image₫ Ṇ˼ ♆ imageᵎ Γ ᶑ› ᴌ Ѹ.

1.2.2. Ἒᴘ ừҲ ♩קּ : ở↑■ʷ ♥רּ Ἒᴘ ừҲᵎ ♩קּ ᶑ ■Ҽ╓ᴘ image╢ ʷᴘ Ἒᴘ ừҲ Ẉ› Ӹׇ ʷᴘ ừҲʷ ♩ ̃קּ image╢ ừҲʷ Ṇ˼ӅѸ.
͋ᵖ̃ Ṇ˼Ӆ image₫ Ṇ˼ ♆ imageᵎ Γ ᶑ› ᴌ Ѹ.

2. ♣
2.1. ⅍ ╖ᴛ ♣

2.1.1. 90ҵ Ѿ─ᴛ ḙṓ : ░ᴏ╙ ת ԅᵡѻ ⅍ ╖ᴛ 90ҵ ɣ 180ҵ ɣ 270ҵ ɣ 360ҵ( ╛) ὣ╖ᴛ ḙṓ ⁴ imageᵑ ♣ᾎ ̆ ♣ӈ imageᵑ ṉ˿ ♣ image₮ Ζ ᶔ⁄ ᴏ ѻ.
2.2. ₡ᵐ ╖ᴛ ♣

2.2.1. 90ҵ Ѿ─ᴛ ḙṓ : ░ᴏ╙ ת ԅᵡѻ ₡ᵐ ╖ᴛ 90ҵ ɣ 180ҵ ɣ 270ҵ ɣ 360ҵ( ╛) ὣ╖ᴛ ḙṓ ⁴ imageᵑ ♣ᾎ ̆ ♣ӈ imageᵑ ṉ˿ ♣ image₮ Ζ ᶔ⁄ ᴏ ѻ.
2.3. ∙ ѡ ḟ ╓ᴘ 0À~45 Ày Ҳ ♆ : ở↑■ʷ ™ ̐ ₓᵍ שׂ ∙ ѡ ḟ ╖ Ἅ 0À~45Àϼ›Ἁ ∙ ѡ ʸҲᵎ █ᴌ  imageᵎ ♆ᾋ ̃, 

♆Ӆ imageᵎ Ṇ˼ ♆ image₫ Γ ᶑ› ᴌ Ѹ.
3. ҍ

3.1. Ữ ҍ : imageᵑ Ἕᴛ Ữҵ╥ ╙˃ʼאַ ᴛ╖ר͙ ҍ ᾎ ̆ ҍ ӈ image₮ ṉ˿ ♣ imageᵑ Ζ ᶔ⁄ ᴏ ѻ.
3.2. ꜝ ↕ ҍ : imageᵑ ʺᴛ Ữҵ╥ ╙˃ʼאַ ᴛ╖ר͙ ҍ ᾎ ̆ ҍ ӈ image₮ ṉ˿ ♣ imageᵑ Ζ ᶔ⁄ ᴏ ѻ.

4.DRM
4.1. AES256 ´ : ở↑■ᴘṥ Ҋ 256Byte╢ string data ᵎ █ᴌ ḗῳ sha256╓ᴘ keyᵎ ỵἘ ̃,

ỵἘ keyᵎ ʷּ̃ק AES256 ́ Ό̃ᵖּס╖ ở↑  ◐ imageᵎ ´  ♄◌ Ѹ.
4.2. AES256 Ṑ : ở↑■ᴘṥ Ҋ 256Bytes╢ string data ᵎ █ᴌ ḗῳ sha256╓ᴘ keyᵎ ỵἘ ̃,

ỵἘ keyᵎ ʷּ̃ק ´ Ӆ imageᵎ Ṑ  ♄◌ Ѹ.
5. ṉ

5.1. jpg to bmp : jpg format ╥ imageᵑ Ữҵ₮ /ױ ḥ ἶἛ╙ תּ┬ ᶒ bmp format ╖ᴛ ṉ ѻ.
5.2. jpg to png : jpg format ╥ imageᵑ Ữҵ₮ /ױ ḥ ἶἛ╙ תּ┬ ᶒ png format╖ᴛ ṉ ѻ.
5.3. png to bmp : png format╥ imageᵑ Ữҵ₮ /ױ ḥ ἶἛ╙ תּ┬ ᶒ bmp format ╖ᴛ ṉ ѻ.
5.4. png to jpg : png format╥ imageᵑ Ữҵ₮ /ױ ḥ ἶἛ╙ תּ┬ ᶒ jpg format ╖ᴛ ṉ ѻ.
5.5. bmp to png : bmp format ╥ imageᵑ Ữҵ₮ /ױ ḥ ἶἛ╙ תּ┬ ᶒ png format╖ᴛ ṉ ѻ.
5.6. bmp to jpg : bmp format ╥ imageᵑ Ữҵ₮ /ױ ḥ ἶἛ╙ תּ┬ ᶒ jpg format ╖ᴛ ṉ ѻ.

6. ▲ׇϼ͖
6.1. ∙ ѡ ₂ ■ᵋ͖ : left -top pixel ̐ right -bottom pixel ╖ „ד image ϼ╢ ∙ ѡ image ₂ᵠ ▲ׇϼ̃, 

▲ׇϾ image ₂̐ ͖Ⱳ╢ imageᵎ Γ ᶑ› ᴌ Ѹ.
7. Ҋ Ḑ ἲ

7.1. Ҋ : imageᵎ ѻ˾♅╓ᴘ 150% ɠ 200% ɠ 300% ɠ 400% ɠ 500% קּ͢ Ҋ  ᶑ› ᴌ Ѹ.
7.1.1. ᶑ ╧Ҽ : imageᵎ Ҋ ˼→ ᴌ ͖ᵎ ̐ ᶑ ᶑ╖ ╧Ҽ ᶏ ҊӅ imageᵎ Ụ ṓ Ὕ ▐˪ .Ѹכ
7.1.2. ἲ : imageᵎ ѻ˾♅╓ᴘ Ҋ ˼→ Ѹᾋ ѻ˾♅╓ᴘ ἲ  imageᵎ ᶑ› ᴌ Ѹ.

8. ♇◑ ḓ Ṭױ₡͙, ᾏ ἲ Ḑ ◐ᾏ
8.1. ♇◑ : Ợ↔▫ʺ ∟ Ѥ ▀╙ ∟ Ѥ file name ḓ file format ╖ᴛ ∟ Ѥ ─ ⁄ ♇◑ ѻ.
8.2. Ṭױ₡͙ : Ợ↔▫ʺ ∟ Ѥ ▀╙ ӈ♬תּ ─ ᴛṨ Ṭױ₮ ᶔ⁄ ᴏ ѻ.
8.3. ᾏ ἲ : ở↑■ʷ ᾏ Ҽ□╖ ἲᾋ ̃ ѻ˾ ♆╓ᴘ Ҷῳʷ̃, ҆ ѻ˾╢ imageᵎ ᶑ› ᴌ Ѹ.
8.4. ◐ᾏ : ở↑■ʷᾏ ἲ Ҽ□╖ ◐ᾏ ̃, ҆ ѻ˾╢ imageᵎ ᶑ› ᴌ Ѹ.

: bold

[Resource]
Pyqt ╕ tkinter ₫ ˆ╕ GUI library ở↑ ₆♩.



Architecture Diagram

[Decoding module]

image ◑▫⁄ header ,

data RGB pixel Module.

[DRM module]

sha-256 hash function string 256 Bit hash key

, Hash key RGB pixel noise ,

Hash key RGB pixel noise filtering module.

Ÿ pixel noising . string data .

sha256 hash key AES256 .

[Rotation module]

RGB pixel array , module.

[Symmetry module]

RGB pixel array module.

[Cropping module]

Left-top pixel index

right-bottom pixel index

RGB pixel array module.

[Processing management module]

GUI

RGB pixel array module

, module.

process history .

ɫGUI module

user .

[Resolution resizing module]

RGB pixel array size

module.

[Encoding module]

file format

RGB pixel array
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[Enlarging module]

image

module.

Ÿ GUI ɫ
Ÿ mapping Gui module

[Shrinking & moving module]

image , module.

Ÿ GUI ɫ
Ÿ mapping Gui module

[Screen module]

RGB pixel array Module.

ɫGUI module



System Testcases

Spec input Expected Output

1.1 (3), ʺᴛ 520, Ἕᴛ 230 Ữҵ
↕ ᴏ ⁄ 520 * 230 Ữҵᵑ בֿʺ

png color image ᴏ

1.2.1. (2), ʺᴛ 1600 Ữҵ
↕ ᴏ ⁄ 1600 * 2152 Ữҵᵑ בֿʺ

jpg color image ᴏ

1.2.2. (4), Ἕᴛ 539 Ữҵ
↕ ᴏ ⁄ 958 * 539 Ữҵᵑ בֿʺ

png color image ᴏ

2.1. (6), ⅍ ♣ 1Ḵ
↕ ᴏ ⁄ ⅍ ╖ᴛ 90Á ♣ӈ

639 * 234 bmp color image ᴏ

2.2. (5), ₡ᵐ ♣ 3Ḵ
↕ ᴏ ⁄ ₡ᵐ ╖ᴛ 270Á ♣ӈ
564 * 735 bmp gray -scale image ᴏ

2.3. (4), ⅍ ♣ 27Á
↕ ᴏ ⁄ ⅍ ╖ᴛ 27Á ♣ӈ
1131 * 636 png color image ᴏ

3.1. (1), Ữ ҍ
↕ ᴏ ⁄ Ữ ҍ ӈ

800 * 600 jpg color image ᴏ

3.2. (5), ꜝ↕ ҍ
↕ ᴏ ⁄ ꜝ↕ ҍ ӈ

735*564 bmp gray -scale image ᴏ

4.1. (2), hello, world! ░ᴏ
ѻᵐ image editor ⁄ἌѤ ⁸ᵙּת ΏѤ

  ӈ (2) image file

4.2.
4.1.╥ expected output, 

hello, world! ░ᴏ
ѻᵐ image editor ⁄Ἄҵ ⁸ᵙѤ

ṓ ӈ (2) image file

5.1. (1), jpg ɣ bmp ἐ 800 * 600 Ữҵ╥ bmp color image

5.2. (2), jpg ɣ png ἐ 1280 * 1660 Ữҵ╥ png color image

Spec input Expected Output

5.3. (3), png ɣ bmp ἐ 64 * 64 Ữҵ╥ bmp color image

5.4. (4), png ɣ jpg ἐ 1920 * 1080 Ữҵ╥ jpg color image

5.5. (5), bmp ɣ png ἐ 735 * 564 Ữҵ╥ png gray-scale image

5.6. (6), bmp ɣ jpg ἐ 234 * 639 Ữҵ╥ jpg color image

6.1.
(1),  (1) ϿṨᵑ ᵡ↕ᾅ
Ἄᴛ drag ₅⁵

↕ ᴏ ⁄ Drag ₅⁵ ᵣ ╥ Ữҵᵑ
Ѥתּʺ (1) ϿṨ╥ jpg color image ᴏ

7.1.
(3)╙ ⇔־ ᴏ ἐ

3Ḵ ҍ
◓ ἐ ӈ ᴏ ⁄ (3)╪

300% (3Ḥ) ҍӈ image ᴏ

7.1.1. Ṓӥ ɣ ủ
ҍӈ imageʺ ᴏ ͙ᵑ ̓ Ѥ ˿↕
ҍӈ (3)╥ ₡ᵐ ṨṪ╖ᴛ ╪ҿ ⁴ ᴏ

7.1.2.
(3)╙ 3Ḵ ҍ ᴏ ἐ

1Ḵ ἵ
◓ ἐ ӈ ᴏ ⁄ (3)╪ 200% (2Ḥ) ҍӈ

Image ᴏ ( ҍ Ѿ́ 1Ѿ́ ˁἵ)

8.1.
4.2. expected output,

∟ Ѥ directory, file name, 
file extension 

4.2.╥ expected output ╙ ♬תּ directory⁄
♬תּ file extenstion format̓

file name╖ᴛ ♇◑

8.2.
(6), (6) file╪ ▓Ѥ

directory ˿ᴛ
(6) Image file╙ ↕ ᴏ ⁄ ᴏ

8.3. 6.1. expected output
ꜝ ᴏ ᴏ 6.1. expected output,

↕ ᴏ ᶔ 2.3. (1) ᴏ

8.4. 8.3. expected output
ꜝ ᴏ ᶔ 2.3. (1) ᴏ

↕ ᴏ ᶔ 6.1. expected output

(1) 800 * 600 jpg color image (4)  1920 * 1080 png color image

(2) 1280 * 1660 jpg color image (5)  735 * 564 bmp gray-scale image

(3) 64 * 64 png color image (6)  234 * 639 bmp color image
Testcase Set : 



System Sequence Diagram (1)
Req 1.1. Req 1.2.1. 

1.2.2.

Req 2.1.

2.2.

Req 2.3.



System Sequence Diagram (2)

Req 3.1.

3.2.

Req 4.1.

Req 4.2.



System Sequence Diagram (3)
Req 5.1. ~ 5.6.

Req 6.1.



System Sequence Diagram (4)

Req 7.1. Req 8.1.



System Sequence Diagram (5)

Req 8.2. Req 8.3. 

8.4.


