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�Y=@^`C@7 " eR^[bFy�� &m^�MO5�ST=@^[C,M 9 bF^[2l5UM:^[b;7YP<36H�7:5B2:H6aD^�E6C�?@HK2:2:HIA 58C@ZK587R^�MO5 a@^KM:^[b;b;58bi2:HQ2>365 7lGU^�E 3 b;9dE6587�9FE

7:GUMO585UE�74a@^[G85�v :i9;ZI=@M 5F2@v y�7436H[P�7X7:HIAB5Y5/.@^�Aka6b;587 H[JiST=@^[C@7 vi1<7�7436H[P<Ek9FE�24365 
,ZI=@MO5�n@2>MO9F^�E6Z�b;587�^`b 7lHkGU^�E
?@5qS@=@^[C@7Uv!1 24MO9F^�E6Z�b;5�9 7�^DS@=@^[C 9 J<HIE65q58C@Z�5�H[J<24365�24MO9F^�E6ZKb 5q9;7ka@^�M:^`b b;58b�2lHD24365q7:GU^KE 3 b 9FE6587k9FE 7:GUM 585UE
74a@^[G85�v �Y=@^[C@7Y^�MO5RG836H�7:5UE�2:HQ? 5 2>365 � c@c@r =@E69;2YHI=62>a@=62�^�E6C!24365 c@r�c@r =@E69;2Y9FE@a@=62R?@58GU^�=67l5 2>3658ND^�MO5
5U^[7:9;5UM�2:H�MO5UE6C@5UM�9FE�3@^�MOC@P�^�MO5
243@^�E�24MO9F^�E6Z�b;587Uv o 7:9FE6Z�S@=@^[C@7k^[7B24365 c@r�c@r =@E69;2k9FE@a@=62k7l9dA
a6b 9 
,587�24365
3@^�MOC@P�^�M 5�C@587:9;ZIE�H[Js24365Yc@r�c@r =@E69;2Uv � E
7:HIAV5�H�24365UMh9dA
a6b 5UAV5UE�24^`2:9;HIE n@24369;7�C@9;p69 C@9FE6ZQ? HI=@E6C,^�MONq?@582OPX585UE
24365�� c@c@r�=@E69 2 J =@E6G82:9;HIE@^[b;9;2ONQ^�E6C�24365<c@r�c@r�=@E69 2 J =@E6G82:9;HIE@^[b;9;2ONkGU^�E�?@5�G83@^�E6Z�58Cq?@^[7:58CkH6EB24365<MO58bF^[2l9 pK5
G8HIAka6b;5/.69;2 NqH`J 24365YG8H6Aka@HIE65UEK2:7Uv

r HqGUMO5U^[2l5kST=@^`C@7Uns24365
b 9;7:2BH[JX24MO9F^�E6Z�b;587k3@^[7 
 MO7l2R2:HD? 5QG8b;9Fa@a@58Csnm^KE6Ca@5UMO7>a@58G82:9;p�58b;N�a@MOHB4O58G82:58C�9FEK2:H
24365B7:GUMO585UE!74a@^`G85�v � J 24365�24MO9F^�E6Z�b;587R^�M 5 2l5/.I24=@M 5 Ak^�a@a 58Csn 2436589FM 7:H�b;9;C�2:5/.624=@MO5Ba@^�M:^�AB582l5UMO7�^`b 7lH 3@^ p�5B2:H
?@5�GU^[b;GU=6bF^[2:58C�?@5>JWHIMO5U3@^�E6Csv

� E�7:GUMO585UE�74a@^`G85�nI2>365R^[b;Z�HIMO9;243@A#24^BA`587u^�b;9;7:2 H[J 24MO9F^�E6ZKb 587 ^�E6CqZ�5UE65UM:^[2l587u^�b;9;7:2�H[J]ST=@^[C@7 vmr�365YS@=@^[C@7
^�MO5�Z�5UE65UM:^`2:58C ?�N�9dEKp�587:2l9 Z6^[2:9FE6Z�24365q24M 9d^KE6Z�b;5q58C@Z�587kHIE65q7:GU^KE 3 b 9FE65�^[2B^ 2:9FAB5�v o 7:9FE6Z^�E�^`G82:9;p�5q58C@Z�5
24^�?6b;5�ni^[b;bi58C@Z�587�243@^[2R^�MO5
HIE 24365kGU=@MlMO5UE�2Y7lGU^�E 3 b;9dE65D^KMO5QMO58G8HIM C@58CsvQr�36587:5
58C@Z�587 ^�M 5kGU^[b;b;58C24365�^[G82:9;p�5
58C@Z�587Uv � Eq2>365R24^�?6b;5�n@2>365 ^[G82:9;p�5Y58C@ZK587�^�M 5Y7:HIMO2:58Cq?@^[7:58C!HIE�2436589FM�9dEK2:5UMO7l58G82:9;HIEDa H�9FE�2:7 P�9;243�24365YGU=@M:MO5UEK2
7:GU^�E 3 b;9FE65�vqgiC@Z�587�P�9;243 74A
^[b;b � 9FE�2:5UM 7:58G82:9;HIE�G8HIHIM C@9dE@^`2:587 ^�M 5Va6bF^[G858C�^[2Y24365VJ MOH6E�2 H[J 2>365k24^�?6b;5�nsP 369 b;5
58C@Z�587�P�9 2>3qbF^�MOZ�5 ��9FE�2:5UM 7:58G82:9;HIEqG8H6HIMOC@9FE@^[2l587�^�M 5Ra6bd^`G858C ^[2�2>365R?@^[G A
H[Ji24365Y24^�?6b;5�v

\ H[p69dE6Z
J MOHIA HIE65B7:GU^KE 3 b 9FE65k2lH ^�E6589;ZI3I? HIMO9FE6ZD7lGU^�E 3 b;9dE65�n]2OPXHk58p�5UEK2:7YAB9;ZI3�2Y^�MO9;7:5B243@^`2<P�9;b;biG83@^�E6Z�5
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Active EdgesScan-line #

e1,e2

e1,e2,e4,e6

e1,e5,e2,e6

e1,e4,e2,e6

e5,e6

move e4 in front of e2

remove e1 and e2

remove e4; add e5

add e4 and e6 to the table

initial table entry
1.

2.

3.

4.

5.

e1 e2

e3

e4

e5

e6

:i9 Z6=@MO5 2@v x�� ic6GU^�E 3 b;9FE65VjuHIE�pK5UMO7:9;HIE
J MOHIA r M 9d^KE6Z�b;587<2:H��Y=@^[C@7

24365BG8HIEK2:5UEK2:7YH[Jm24365Q^`G82:9;p�5B58C@Z�5B24^�?6b;5�vF:i9FMO7l2Uns^[G82:9;p�5B58C@Z�587BAB9;ZI3�2R? 5BC@58b 582l58CHIM ^[C@C@58C�2lHq24365B24^�?6b;5�v
1YED^[G82:9;p�5B58C@Z�5�HIEq2>365 a@MO58p69;HI=67Y7:GU^�E 3 b;9FE65QAB9;ZI3K2�E6H�b;HIE6Z�5UM ?@5k^[G82:9;p�5�HIEq2>365RGU=@M:MO5UEK2 7:GU^�E 3 b;9FE65�v�r�369 7
58C@Z�5kAB=67:2Y?@5kC@58b;582:58C J MOHIA 24365k^[G82:9;p�5�58C@Z�5B24^�?6b;5�vY1 b;7:HD^�E!58C@Z�5B243@^[2 9;7 E6H�2Y^[G82:9;p�5BHIE�24365ka@MO58pI9;HI=67
7:GU^�E 3 b;9FE65RAB9;ZI3K2 ? 58G8HIAB5<^[G82l9 pK5�HIEB24365�GU=@M:MO5UEK2m7:GU^�E 3 b;9FE65�vXr�369;7 58C@ZK5<AB=67:2m?@5Y^[C@C@58Ck2:H�24365<^[G82l9 pK5�58C@Z�5
24^�?6b;5�v c658G8HIE6Csnm2>365QHIM C@5UMRH`J�^[G82:9;p�5q58C@Z�587kAB9;ZI3K2BG 3@^KE6Z�5�vr�365 ��9FEK2:5UMO7:58G82l9 H6E G8HIHIM C@9dE@^`2:587Q?@582OPX585UE
24365k^[G82:9;p�5B58C@Z�587R^KE6C 2>365 7lGU^�E 3 b;9dE6587k^�M 5 C@9 0s5UMO5UEK2 J M HIA H6E65 7lGU^�E 3 b;9dE65�2:H�24365kE65/.I2 v�� 365UE658p�5UMY^qE658P
7:GU^�E 3 b;9FE65k?@58G8HIAV587<24365YGU=@MlMO5UE�2�7:GU^�E 3 b;9FE65�n 24365R^[G82:9;p�5�58C@Z�5Y24^�?6b;5 3@^`7�2:Hk?@5BMO587:HIMO2l58CD?@^[7:58CqHIE�24365BE658P
9FE�2l5UMO7:58G82:9;HIE!a@H�9FEK2:7Uvmr�36587l5R2OPXH 7l9 2>=@^[2:9;HIE67<^�M 5Y9 b;bF=67:24Ml^[2:58C 9FE):i9;ZI=@MO5F2@v x��@v

r�365u^`b ZKHIMO9;243@A 7:24^�MO2l7 ^[2]24365�
 MO7:2]7:GU^�E 3 b;9FE65 HIEY24365X7:GUM 585UEk^�E6CkABH[p�587sC@H[P<E�24365X7:GUMO585UE�HIE65X7:GU^KE 3 b 9FE65
^[2B^q2:9FAB5�v :,H6MY5U^[G83�7lGU^�E 3 b;9dE65�nh24365 ^`b ZKHIMO9;243@A�GU^`b GU=6bF^[2l587k24365kGU=@M:M 5UE�2B^[G82:9;p�5�58C@Z�5k24^�?6b;5�v�� 365UE�24365
G8HIEK2:5UEK2:7�H[Jm24365B^[G82:9;p�5B58C@Z�5�24^�?6b;5B9 7 G83@^�E6Z�58C�?@582OPX585UEq2OPXHQE6589;ZI36?@HIMO9FE6Zq7:GU^KE 3 b 9FE6587Un 24365R2lHIaq7:GU^KE 3 b 9FE65
Ak^�M A�7�2>365 5UE6C!H[J ^
ZIMOHI=@a�H[J S@=@^[C@7R^�E6C!24365 ? H�2:2:H6A 7:GU^�E 3 b;9FE65 A
^�M AK7�24365 ? 58Z�9FE@E69FE6ZDH[J ^�E658P Z6MOHI=@a
H[JXST=@^[C@7 v � 365UE ^[b;bi7:GU^�E 3 b;9FE6587k3@^UpK5V? 585UE 9FE�pK587:2:9;ZI^[2:58Csn 24365B5UE�2l9dM 5k7:GUMO585UE 9;7YC@9;p69 C@58C�9FEK2:HD^�7:5UMO9;587YH[J
S@=@^[C@7UvB1YED5/.@^�Aka6b;5�9;7R7436H[P<E!9FEG:i9;ZI=@MO5 2 vFx�x�vRr�365UMO5Q^�MO5B2OPXHQ2>MO9F^�E6Z�b;587R9FE 24369;7�5/.T^�A
a6b 5�v o 7l9dE6Z!24365
7:GU^�E 3 b;9FE65R^[b;Z�HIM 9 2>3@Aqn624365�7:GUMO585UE�7>a@^[G85�9;7XC@9 p69;C@58CD9FEK2:HR7:58pK5UEkS@=@^[C@7Uvmr�3@MO585�H[Js24365UA ^�MO5�G8H pK5UMO58CQ?KNk24365
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:i9;ZI=@MO5F2@v x�x ir M 9d^KE6Z�b;5R2:H��Y=@^[C r M:^KE67OJLH6M:Ak^[2:9;HIE

b;5>JL2 24MO9F^�E6ZKb 5&% ^�E6Cq24365 M 587:2 JLHI=@M�^�MO5YG8H[p�5UMO58CD?KNQ2>365 MO9;ZI3K2X24MO9F^�E6Z�b;5�v
r�365�JWH�b;b;H P�9dE6ZkAB582>36HIC�9;7u=67l58Cq2:HRC@582:5UMlAB9FE65Y24365�G8HIM:M 58G82 2>MO9F^�E6Z�b;5<2>3@^[2mG8H[p�5UMO7 5U^[G83kS@=@^[Csv : HIMi5U^[G83

S@=@^[Csn@^�E�9FE�2:5UM 9 H6M�a@H�9FEK2�9;7<=67:58CD^[7�^B2l587:2�a@H�9FEK2Uv � E�2>365Y7:GUMO585UE�74a@^[G85�n65U^[G83�24MO9F^�E6ZKb 5Y2>3@^[2XG8HIE�2>^[9FE67�24369;7
2:587:2Ra H�9FE�2YG8H[p�5UM 7Y24365B7:GUMO585UE�^�M 5U^kH6G8GU=@a69;58C ?KND24365
ST=@^[Csv�1YABHIE6Z�2436587:5k24M 9d^KE6Z�b;587Uns24365B24M 9d^KE6Z�b;5k243@^[2
9;7<G8b;H�7l587:2Y2:Hk24365�7:GUMO585UE!^[2<2>365RG8HIM:M 5874a@HIE6C@9FE6Zqa@H�9FEK2Y9FED2>365RPXHIMOb;Cq74a@^[G85B9;7 24365RG8b;H�7:587l2<24M 9d^KE6Z�b;5 2lHk24365
7:GUMO585UE�^�MO5U^ H6G8GU=@a69;58CD?�NB24365�ST=@^[Csvir�369;7X24MO9F^�E6ZKb 5�9 7X24365UEVC@582:5UM:AB9FE658CD=67:9FE6Z ghST=@^`2:9;HIE 2@v .Y^KE6CQ9;2:7 7:H�b;9;C
2:5/.624=@MO5Ra@^�Ml^�AB582:5UMO7�^�M 5R=67:58CD2:H
C@5UMO9;p�5R24365Y7lH�b;9 C!2:5/.624=@MO5Ra@^�M:^KAB582:5UMO7XH[Ji24365YS@=@^[Csv

r�365YZ�58HIAB5824M NkH[Jm^BST=@^`CqGU^�ED? 5R74a 58G89 
,58C�=67:9FE6Z�7:99.Da@^�M:^�AV582:5UMO7�" eR^`bdy�� &�

� � ���������
24365Y2:HIa�7:GU^KE 3 b 9FE65ka@HK7:9;2:9;HIE

� ��� ��� ��� �
24365R?@H�2l2:HIA#7:GU^�E 3 b;9FE65ka@H�7:9;2:9;HIE

� � ��� � � ���������
24365 �qG8H6HIMOC@9FE@^[2:5�H[J 24365�b;5>JL2�58C@ZK5 ^�E6Cq24365Y2lHIa�7:GU^�E 3 b;9FE65B9dEK2:5UMO7l58G82:9;HIE
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Instruction Fetching
and Decoding

Quad to Scan-line
Conversion

Scan-line to Pixel
Conversion

Instruction Quad
Description

Scan-line
Description

Pixel
Description
(x,y,u,v,w)

:i9;ZI=@MO5F2@vFx�6 ]\_^�4 H6M : =@E6G82l9 H6E@^[b < b;H6G AK7<H`J c@r�c@r o E69;2

� � ��� � � ����� �
24365Y7:b;HIa@5�H[Ji24365Yb;5>JL2 58C@Z�5

� � � ����� � ���������
24365 �qG8H6HIMOC@9FE@^[2:5�H[J 24365BMO9;ZI3K2�58C@Z�5R^�E6C!24365Y2:HIa�7:GU^KE 3 b 9FE65B9FE�2l5UMO7:58G82:9;HIE

� � � ����� � ����� �
24365Y7:b;HIa@5�H[Ji24365RMO9;ZI3K2�7:GU^�E 3 b;9FE65

r HRC,M:^ P ^Y2:5/.624=@MO5 Ak^�a@a@58CqS@=@^[C�HIE
24365�7:GUMO585UE n 24365�� c@c@r =@E69 2�G8HIAkAB=@E69;GU^[2:587X2436587:5 7:99.Qa@^�M:^KAB582:5UMO7
^[b;HIE6ZkP�9 2>3q24365 
@JW2:585UEq7lH�b;9 C!2:5/.624=@MO5Ra@^�M:^KAB582:5UMO7X2:Hk2>365Rc@r�c@r =@E69;2Uv

�
	 � � ��� � � � ��� � ��
 ��� � � � � ����� � ��� ����� ����� � � � ���

r�365 � c@c@r =@E69;2�24M:^�E67 JLHIMlAB7m^�b 9;7:2�H[J 24MO9F^�E6ZKb 587�9dE�2>36572�3 f�PXHIMOb;C�74a@^[G85Y9FE�2lHV^�b;9;7:2�H[J]ST=@^[C@7X9FE�24365 6�3 f
7:GUMO585UE�74a@^[G85�vmr�365Rc@r�c@r =@E69;2 9;7�24365UED=67l58CD2:HB24M:^KE67OJLH6M:A#5U^[G 3�S@=@^[C!9dEK2:HQ^Vb 9;7:2 H[J a699.658b C@587lGUMO9Fa62:9;HIE67Uv
� pK5UM:^[b;bWn 24365 c@r�c@r�=@E69;2Ra@5UM JWHIM:AV7<243@M 585R24^[71A�7Uv�r�36587:5B243@MO585R2>^[7 AK7�^�M 5R9;b;bd=67l24M:^[2:58C 9FE :i9;ZI=@MO5 2@vFx 6 v

:i9FMO7:2Un 24365�=@E69;2!JL582lG 36587 ^�E6C C@58G8HIC@587 9FE67:24M:=6G82l9 H6E67DJ MOHIA 24365 � c@c@r =@E69 2 v r�36587:5�9dE67l24M:=6G82:9;HIE67 ^�MO5
24M:^KE67OJLH6M:AB58Ck9FEK2:HkS@=@^[CQC@587lGUMO9Fa62:9;HIE67UvXc658G8HIE6Csn@HIE6G85R^�E
5UEK2:9FMO5YST=@^`CQC@587:GUM 9da62l9 H6Eq9;7<MO58G8589;p�58Csn@2>365Rc@r�c@r
=@E69;2Y24M:^�E67 JLHIMlAB7�24365�ST=@^[C!C@587:GUMO9Fa62:9;HIE 9FEK2:Hq^k7:5UM 9 587YH`Jm7:GU^�E 3 b;9FE65kC@587:GUMO9Fa62:9;HIE67UvYr�369FMOCsn 2>36587:5R7:GU^KE 3 b 9FE65
C@587:GUMO9Fa62:9;HIE67R^KMO5Y24365UE�24M:^KE67OJLH6M:AB58C�9dEK2:Hq^�7:5UMO9;587<H`Jha699.658b C@587:GUM 9da62l9 H6E67Uv

1 7R7>36H P E 9FE :i9;ZI=@MO5)2@vFx�6@n 24365�HI=624a@=62RH`Ju2>365Qc@r�c@r =@E69;2 G8H6E67:9;7:2:7RH`Ju7l582:7RH[J 
,p�5�a@^�M:^�AB582l5UMO7Un � n
� n � n � n � v g ^[G 3 7l582QH[J 2436587:5 
,pK5Da@^�M:^�AB582l5UMO7k9;7 =67l58C 2:H C@587:GUMO9F? 5_^_7:9FE6Z�b;5_a699.658bWv - ^�M:^�AB582l5UMO7 �
^�E6C � 7>a@58G89 JLN 24365�b;HIGU^[2l9 H6E H[J<24365Da699.658b H6E 24365Q7lGUMO585UE v - ^�M:^�AV582:5UMO7 � n � nm^�E6C � 74a@58G89 JWN�24365�7:H�b;9;C
2:5/.624=@MO5�G8HIHIM C@9dE@^`2:5 ^[7l7:HIG89F^[2l58CDP�9;243�24365RZ�9;p�5UE!a699.I58bWvYr�365R7lH�b;9 C 2:5/.624=@MO5YG8H6HIMOC@9FE@^[2l587�^�M 5R24365UE�7:5UE�2 2:H
24365Ra@MOH6G858C,=@M:^[b]2:5/.624=@MO5YZ�5UE65UMl^[2:HIMhJWHIM GU^[b;GU=6bd^`2:9FE6Zq24365 
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