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Rectilinear Polygon Operations for Physical Design

Introduction

Rectilinear polygon processing is a very common problem in Physical
Design because there are many elements in the physical design flow that are
represented by rectilinear polygons, such as macro blocks, cell pin shape, standard

cell row regions, floorplan channels, ... and so on.

Therefore, in the physical design stage, it is often necessary to perform the
merging, clipping, splitting, etc. processing on the rectilinear polygons, and obtain
the results for further analysis or application. For example, "merge" operation is
used to merge multiple rectilinear polygons connected to handle repeated
descriptions of overlaps and reduce the number of rectilinear polygons to improve
program execution efficiency. "Clip" operation is used to delete some special
areas, and "split" operation is used to convert rectilinear polygons into rectangles
to simplify the complexity of the problem.

There are some references and methods for the basic processing of rectilinear
polygons. But the key is that when applied to physical design flow, the number of
polygons is often very large, which makes the program implementation more
difficult.

Problem Description

The program must be able to perform the following rectilinear polygon
operations, including support the rectilinear polygon with “hole”.

A. Merge
After the “Merge” operation, all connected rectilinear polygons (including

edges) must be merged into a rectilinear polygon, as shown below:
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B. Clip
The “clip” operation deletes the intersection between the original
rectilinear polygons and the clip rectilinear polygons, and obtains one or

more new rectilinear polygons, as shown below:
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C. split

Convert the rectilinear polygon into multiple rectangle representations,
and there must be no overlap in the results except the rectangular edges.
However, if the collinear of edges between two of result rectangles have
same start and end point, it should be removed. The function must contain

these three types:

1. split_H: completed by horizontal cutting

2.  split_V: completed by vertical cutting

3. split_O: Horizontal and vertical cuts can be mixed to cut out the

minimum rectangles for the optimize target

The following is an example of "Split V":
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In testcases, a combination of various processes will be described. For
example, “M C SH” means to perform Merge = Clip = Split_H for the input

rectilinear polygon.



lll. Example of Input/Output Files

>

Input File:

OPERATION M1 C1 M2 SV;

DATA MERGE M1 ;

POLYGON 00100 0 1001000 10000;
POLYGON 100 0 200 0 200 100 100 100 100 0;
END DATA

DATA CLIPPER C1 ;
POLYGON 50 50 150 50 150 150 50 150 50 50 ;
END DATA

DATA MERGE M2 ;
POLYGON 0 100 200 100 200 200 0 2000 100 ;
END DATA

Output File:

RECT 0050 200;
RECT 50 0 15050 ;
RECT 50 100 150 200 ;
RECT 150 0 200 200 ;

Description:

The first line of the input file describes the operation requirements, and
please follow the order of the operations. The operation definition begins
with the keyword "OPERATION" and each operation is separated by a space.
In the example, "M1" represents a “merge” operation, and the polygons that
need to be processed are described in the "Data M1" section below. “C1”
represents a “clip” operation, and the polygons data are described in the
“Data C1” section. “M2” continues to merge the polygons described by
“DATA M2” base on the operation “M1 C1” result.

The "split" operation does not require the data section, but there are
three keywords that represent different ways of cutting: "SV" means
completion by vertical cutting, "SH" means completion by horizontal cutting,
and "SO" means completion by optimized cutting. In the example, the last
operation is to split the previous result by vertical cutting. The important rule
is that each merge operation must contain the previous results and the final

operation will always be "split".



The data section of each merge or clip operation begins with the
keyword "DATA" and continues with an operation. All of operation shapes
are defined as rectilinear polygon points, such as X0 YO X1 Y1 and so on,
and end with “END DATA”. The description of polygon may be clockwise or
counterclockwise, and the last set of coordinates may not be the same as the
first set of coordinates. Hole is not described in the test file, so there is no
format for the description of the hole. But multiple polygon descriptions may

cause holes, please consider when developing the program.

Since the last operation is always "split", the output file should only
contain rectangles. Each rectangle should start with the keyword "RECT",
and the points are the lower left X, the lower left Y, the upper right X, and the
upper right Y sequentially.

IV. Language
Please implement your program in C or C++. The binary file should be called
as “myPolygon”. Please follow the following usage format:
J/myPolygon input file output file
V. Platform
OS: Linux
Compiler: gec/g++
VI. Testcases

5 open testcases can be downloaded

3 non-disclosure testcases

VIl. Evaluation

The score is divided into two stages. When the first stage score is the same,

the second stage score is performed. The two-stage score is as follows:
Stagel:

The score is 25 for the open testcases and 75 for the non-disclosure
testcases. If the program encounters compilation errors, crash (core dump),
runs on the test platform provided by the conference for more than 8 hours,

the result incorrect, the score for this testcase will be 0. Additionally, if the



last operation is SO, the number of result rectangles are must less than or
equal to min(SV, SH), or the result is considered incorrect. Here min(SV,SH)
represent an max base for normalizing and it will be calculated by scoring
checker at first. When the first stage total score is the same, the second stage
will be scored.

The score of each case shown below.
Open Case 1: 1 points
Open Case 2: 4 points
Open Case 3: 5 points
Open Case 4: 8 points
Open Case 5: 7 points
Non-disclosure Case 1: 20 points
Non-disclosure Case 2: 25 points

Non-disclosure Case 3: 30 points
Stage2:

The second stage score includes the CPU time and the number of
rectangles of the final result, with weights of 70% and 30%, respectively.

Suppose the testcase has m teams completed correctly, T; means the i
team time performance, and the score will be Sti. N; means the i team
number of result rectangles and the score will be Sn;. Additionally, if the last
operation is not SO, the CPU time performance will dominate all of score
for that testcase.

Normalize functions

T; — min(T)
max(T) — min(T)
Where T = (Ty, ..., Tm) and St; is now i team normalized CPU

Sti=1—

time score
N; — min(N)
Sni =1- - -
min(SV, SH) — min(N)
Where N = (N1, ... , Nm) and Sn;is now i team normalized

number of result rectangle score, and Sn; is calculated by 0 if Sn;
is less than 0.



Total score function

5
S = Z(Stf £ 70%) + (Snf * 30%)

c=1
Where C means case and C=(Cy, ..., Cs); S=(Sy, ..., Sm)

and S; is now i team total score



VIII. Alpha Report

Rank 1 Rank 2 Rank 3 Rank 4 Rank 5
Case 1 - Result Pass Pass Pass Pass Pass
Case 1 - Time 0.05 sec. 0.16 sec. 0.11 sec. 0.10 sec. 2.31 sec.
Case 2 - Result Pass Pass Pass Pass Pass
Case 2 - Time 17.83 sec. 42 .51 sec. 111.93 sec. 20.76 sec. 1014.18 sec.
Case 3 - Result Pass Pass Pass Pass Pass
Case 3 - Time 272.38 sec. 961.08 sec. 1437.43 sec. 12,826.96 sec. | 25,307.17 sec.
Case 4 - Result Failed - No Output  Failed - Error Failed - Error  Failed - No OutputFailed - No Output
Case 4 - Time X X X X X
Note
IX. Beta Report
| Rank | 1 | 2 | 3 | 4 | 5 |
Open Case 1 PASS PASS PASS PASS PASS
TIME 0.05 sec. 0.06 sec. 0.06 sec. 200.06 sec. 0.12 sec.
Note
Open Case 2 PASS PASS PASS PASS PASS
TIME .66 sec. 12.98 sec. 20.12 sec. 211.61 sec. 25.75 sec.
Note
Open Case 3 PASS PASS PASS PASS PASS
TIME 11.93 sec. 34.34 sec. 122.63 sec. 221.09 sec. 748.20 sec.
Note
Open Case 4 Failed PASS X X X
TIME 0.01 sec. 0.01 sec. X X X
Note Too Huge Memory Segmentation fault Segmentation fault
Open Case 5 PASS X X X X
TIME 1.39 sec. X X X X
Note Segmentation fault Segmentation fault  Segmentation fault Segmentation fault
Close Case 1 X X PASS PASS PASS
TIME X X 664.37 sec. 366.16 sec. 13035.14 sec.
Note No output Segmentation fault
Close Case 2 Failed PASS X X X
TIME 0.21 sec. 0.01 sec. X X X
Note Segmentation fault Segmentation fault Segmentation fault
Close Case 3 PASS X X X X
TIME 2.79 sec. X X X X
Note SO Result: 138,000 = Segmentation fault Segmentation fault Segmentation fault Segmentation fault

Stage 1 Score 47 43 30 30 30




X. FAQ

Q1. FEH P #EEF] "including support the rectilinear polygon with "hole™." &%
SRAGIERAA ?

Al BREETS - 12HEHY Testcase A2 hole #YEEH - {HALHH merge Y
operation 1% » H[gE®= 5 hole FYE4: -

4188 5 11. Problem Descriptio H Section A. Merge fy#afii&E tb > Testcase FTz{it
1y - #i&r 2 none hole polygon shape » {HG H]gE &2 overlap /Y -

4L Merge operation 1% T AERYEY » 2H AIAE A hole FY &R - BRIZEE
FEES I hole FYEEH -

Q2. "Merge" operation FHJEIRAELE - FHA HFHIAY output -

A2. B H AT ER » EE R e TS Testcase input » B EIR e #H
merge operation {&HJ4E5 L -

Z8 BN EA SR output » (EE R SEE TR » £0E merge operation
% > AR EET -

Q3. "Clip" operation HRHHYERAERE » BN HTHIHAY output -

A3. [F] -/ B H AR ER o foEE R 2 S Testcase input » S EIRE
%3 clip operation {& 1455 -

Z8 BN A iE Y output » (2SR EE LR » 40 clip operation 1% >
Py R4 & -

Q4. "Split" operation HAYEIRAERE - FHAHTHEAANY output.

Ad. [F B B H AR NER - AR ERETS Testcase input » HiEEIRE
% split operation 7&MV4EE o

2% E H TR LAY Testcase 1% —{[& operation &7 split operion » HiEZER]
EFY Split_V, Split_H, Split O -

FEHARY output #Z=LAR &I » f 414 111 Example of input/output Files § » 2%
¥ ARG EE B s -

Q5. Split [ 5E 75 BB REFISEANEE 2 Split_V 1 Split. H &8 SR "F—(F" i
JEE A cutting line ?

AS5. Split_V : (AFEHLIOET Y Sy )4 RSB ET R 7T 2 B/ N1y
X EREGRIAIEY - IR AR - 3% P EEIP AT E{7 90 degree corner » E[J
FEEax B hn— V4R » EEEN R EF PN X BhERE © 2800 » F5FAE
—VJ&3 > [1SWIE Split Z12HY Rectangles » A THEIRY Y fitERi k&% RL 2
GREE > FREZ LSRR - WM EFTR



Split_H : fLRHLIEIT X $FFIH’7/7|E'H‘EW7»/?'\ FERGEIC Y P EAE B Y Y
FERERHARIRYE - {EIRME EFE - e @ E{E{a 90 degree corner » H[l

FESEZ BT In—1T4% - EEE TETL BT R RY Y SRR o SR > EE(EAE
— 1 /? EERI(E Split 2741y Rectangles » A THEINY X fiFLEE K 4% 8L 4t
GRIE > B LRI -

Q6. input file: polygon A U 45 [ 8 Ry IR 1 Bl £ U7 R P46 2 ? B0
& 77 17 B AT RE
AG. input file W’J polygon HYFEA » NEEF &1 7 7] B0 1 U7 [A] B4 AT A€ o

Q7. output file: F4% 1Y rectangles B &8I FfEHEF ?
AT7.output file Ay rectangle AR » NEHS ST 7 o) BELasHG B  [) B5 1] o

Q8. Will the points describing the polygons in the input file be fixed
counterclockwise?

A8. No. It will be clockwise or counterclockwise possibly. And these may both
appear in one file.

Q9. Will the points describing the polygons in the input file must be close?
AQ9. Yes. The polygons will always be closed in the input file.



Q10. If the polygon of operation "merge" does not overlap with target polygon,
do I need to store both of them or just keep the target polygon?
A10. You should keep all of intermediate polygons after each operation.

Q11. If the polygon of operation "clip™ cuts the target polygon into multiple
polygons, do | need to store them all?

All. Same of above. You should keep all of intermediate polygons after

each operation. Therefore, the output rectangles may be born of different target

polygons.

Q12. What is the number range of the points describing the polygons in the input
file?
Al12. The input polygon number range will belong with type 'int64'.

Q13. Whether the number of the points describing the polygons in the input
file will be decimal or just integer?
A13. The number of the points describing in the input file will be integer only.

Q14. If the polygon that operation "clip” does not overlap any of the target
polygons, will the result be the same as the original target polygon? Or do | need
to preserve the "clip” polygon?

Al4. If the polygon that operation "clip™ does not overlap any of the target
polygons, the result will be the same as the original status.

Q15. Z B multi-thread programming ?
A15. [FEAIE » FBFR multi-thread programming #7575 » {HEEET o HIRGHE
@] process thread & - (15 process HAELL single thread 7T -

Q16. Y15-A 52 {# F multi-thread programming g ?

Al16. HA [ HefMEEER T multi-thread 1y programming £0575 » {HEEFET T
PR > AR EEIELL multi-thread oG R o Bt » 425 E o BT R
process running on single thread Y455 3 -

Q17. /& b - WFEGHITHEE - SHEE M EE S A A multi-thread
programming T —— AR E AR  BENAFIE T RER EEE 5E -

Al7. & I > R EBER T multi-thread programming > FDARI{EZF 7 multi-thread
Fer5 0 BT LAY AP EE RS ARSI process » HEELL single thread
BT > RIPEZEZ A -



Q18. Can we use boost c++ libraries ?
Al8. Yes. You can use C++ boost library.

Q19. £{H case Hy55—1T OPERATION & [H %1 M1 CL... > E1 T~ E A DATA &
£ operation 45 HYIIEFF & AH [ENE 2
AL9. EFFA—EME > Rt > 4 E{E&%E DATA Fijl EiZEERIEERE -

Q20. input file SAEHEREE - FGH LIRS ?
A20. Input file Hy Polygon ELL int64 J#i[E - AL - 24 AIRE IR A HEE
Y -

Q21. F—[EEEFA A= B/ VNS R R EEENE B A E 2
A2l. &F5E(E Case » &&—f{F Case BA /) \VNHFHVHFRTHIE -

Q22. BB [BELEEHIAEL - Sni BYERSY > S3BERs min(SV,SH) BRI EE ?
A22. B FEEGEFSr min(SV, SH) {415 » #Ef&nY Operation {3 SO B > HI
ErE=Egsgnn » M= LL SV DIk SH it /% Case f#¢i&fY Operation » J&1T
sFEHIERE B EE B EE - s B R 2 &5R 0 78 SV DI
SH Wil EE T > BlEy ME R -

AT > fHF5 4. Case HZAHIE SO W » AFRi% Case Hydid /2 A EME A EE
HIFEIPEE - RIL - A L AU R o s

Q23. Fuhife (R H Vs DA R i HH 0y IERENE, 55RT 2 S Feft checker ?
A23. YA E Se R Open case 1 & 2 1Y output rectangles TFRESE >
Dt gl ieg - 2% JTEEEE(t Opencase 1 & 2 1Y checker
D2 g E M En g -

Q24. M input file FRHY polygon #2 HA 4 (EEEEE A TIREEH 4
THEELL EUE 2
A24. Input file iy Polygon ZATREHIR 4 (ETEBLLL EAY -

Q25. Z{HE(#H open CV EMFIE ?
A25. T o

Q26. 7% Q22 HyEIAE(A22), SO LL min(SV, SH) B -
S ARE H it Sec. 11-C RAAHE -



"split_O: Horizontal and vertical cuts can be mixed to cut out the minimum rectangles
for the optimize target"”

[ R4 VR H 1 split (#5745 rectangle #(H £/)\ -

A FRHERS SO AYREEE 7K 2

A26. E o split_O (RIE2EE I LUES BEVILARETIRY T LR rectangle #
Hie/ > B bl B a] DIHESR split_O AY4ES SRR EZ /NSRS split_H
Fesplit_V AYEEREE TN -

NIt - fEETor b SRk &Y operation Fy split_O I » HIZFB{NLAY
SERBETF/ NG min(SV, SH) » GARZEE R IEE - BL 0 773

B, WHRATGEIIAGTH s 4 -

FEEERY min(SV, SH) 45zl SV AVASREE LI SH AYEESREL

B WA/ NS REE, DIERy normalize FYE RAAERY -

mefk » ke (gHY operation 5y SV Bk SH Ef (JF SO) » RIfEEtsrJ5mE > A
I ATE R AR EFTARY T EE Ll CPU time performance /5
x o

Q27. M EEEH R &AL EARIUEIE ?

BEGLZER - 552 20 B0 217 ?

A27. ZRECE T HEF » "Rectilinear Polygon" B[If{Z Polygon F5%
B - HEE corner &5 90 [ - At - @A WRegHRZERNE - (HE
(EeE A S —Ege 90 F -

Q28. &M input data A H[RES A LA MERIHEH CHY edge G HHE B BA X HYIE L
nE?




A28. Edge EEBZ A IREEHIRAY - HAINHER A G HIFE - DL Edge EEAEHY
ASRIE KBl > FEER T ERy Hole » A ZIEImHYE L ©

Q29. BEEISCAERIAZ AN Q&A i E] » &gt Opencase 1 &2 1y output
rectangles [EfE#E - DMESES ML S - 21& - FFHHEMHE Opencase 1 &
2 [ checker - “RNHIIEHZH MREAITHAA IR ? I ELCEAINE > B

THAMRt A T - AR USHEE B B OV IEREMEDUEELE -

A29. Open Case MVEIE /A o Checker A4y » &8 HHEEL T kBRI FERR 1% > TH
SHE 6/21 FiREH Checker DLFISEER AR -

Q30. FERbR I R R VIHIARAEIIEE 2 /b - BB SHIMeER T A
AT AR DL B ?
A30. FfEfft Cheker DIFIZFBR(LESRES - (B G2 oo R, -

Q31. B HATZAATAY Opencase 1 & 2 output rectangles 1FHER &=

(casel: 459, case2: 573780) » (A Ky FfM[FI A 4 5640 R (T R [E 574 7 BE L - D
i — B (casel: 449, case2: 586132) - FRIEMEREFE | —Bh - HRLE
LARERE T EEAME (BEMEAIK? ) » FNAERENEEREAE Open case 1
& 2 1y checker FEIAMTE B MIRE L AEYIHEIE ?

A3l BERZME - Mg HER - SHELEE X AME - Krg1rAEED
A AEMEHIENE RS » TRMICEHEIEEER » DIESEROEHSS -

Q32. FABFARARENY Final Project Hrfy OpenCasel » input FYFHRERTRE - A1k E
EE] > EHEERAERE S 570 input K& hole » HEA R TREEEN - H
Q28 YA a5 - DA T Edge BB HNIRIE Ko 5l - RRIE ST E S Hole ;> 3K
TEEERIMERAY Edge B8 245 LiEE NHEAERE] ? DU input B KE NS S
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VIIl. FAQ
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SRR ?
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% (ERIEE > input FE & R E 2 Hole" » SEHERBET » R4 Hole 19
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546 > {EFTERY Case §1 > Bi— Polygon At » Vertex 81 Edge =7 i 58
(touching) Y IF B A FIREHERAY - (BN HIERAZ AN -
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A33. HINEIFAE07E FAQS. IF » Document WS 384l » B SFEE
FEREEEZE - Fit > SRR EECEEEHER - 4 AEE -E
TR E O R > (ERERVASSRIE R "SR 2 B s B R -
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(1~2%%) -



A e 5 0 A e IERESE R - e TR B i A FEZIE -

A34. EFE FAQ Q5 fiTCifiE -

Q35. THEEMH input th S &AM EIFTE NIV A (vertex & > f£XiE
PREIAAE—FRE) ?FEEREFEI T > 5L edge thRISZBIHY—RIENE 2 Al
G H]RE B BN ?

A35. 1£ Inputfile /1, BEE—457ERY Polygon, “R 26 b [E P8y iF T - A0
RIS EE Merge operation {&FT2E4 % [EIHIEE, SEETERF Polygon A
HUIELE BRI Vertex Rt - EREER Fall Vertex 1%, V&I EEI40E H A
7T< o



Q36. & E B compile #7HY binary Bi{THE » BAEIRM B GRS E&E
BHRIE T - Z5HUf myPolygon (Problem E SZ{FHERAY) » EREFELATLA T
me 2 A T M LA =GR Makefile FE{R{I2K compile UE ?

A36. EFIEAL Binary file LK Readme H[IT] -

Q37. {R4F - MIRNF M= problem E A9 checker B - 253875 permission denied
HYE S » EEFOAEE T checker » IIHAIZFCTERET » A2 E AR
HER -

A37 CLEE EIHEA B - FHRNVAE M, S FETURAY Messages -

Q38. 1F Q32 Hy[E[Z

55 (ERTE - "input FERE A EHEE Hole" » EHERBHF - A&H Hole (V&
o BIEARE (A Contour ZjE Hole YRR AR ZHYNEE R Polygon 1Y
W EREER - ENIRSIIHEZ Polygon KB -AEfEE4A Hole HYEER -

LA Q32 P2 Ay opencasel Kyl Ry » ZE40{A7 AT 2 R HY polygon & —1E

hole » =& /i{fE polygon [y overlap ?

A38. "ZL1{n] HEr R polygon & hole » 22 Fi{E polygon iy overlap”, DA
JAE Merge operation a2 FrEE4E >~ Hole HYRIETELERIH, B AaZ e HAY—E0

55 -

Q39. ;RN — ~ FEFE{E input file [ - Polygon 75 [ml 2 ¢ [FIHF A EIEHG § L
HFgEHER ?

AR ~ FE[E/{E operation PN > Polygon 75 [a] & 5 [FIHF {7 AL N i Bl 20t i 5
HEFE 2

A -

= [E1{# input file [ - Polygon &&R~—Y 7514 5 #HP[E{#E operation H » Polygon
T3l A AHNE 2

A39.

1. 7E[E{E input file [ > Polygon 75 =175 A SE [RIBFFAENERG S8 B B S T -
2. 7E[E{E operation [N - Polygon 75 [mI A KE [FIRF 7 (EIERE f Bl i gy -
3. {E[EE input file [ > Polygon A R—RHY )7 » 1E[E/{E operation = » J7
A AT RERE -

Q40. FFEIE input file iR E s /= 238 IP HIBHHACHIIEIL » 5 E St
split - 55 P R PR HACH TR ) B 275 e A S HY B A A5 split TE?



AL0. EHIFREME/CEZ EPR - GREZE /G A () Z&ER -

Q41. FEEERIE H o Bt 71 public case 7 T ={E B4 A\l cases GFHE
(TR ST -

Adl.

Open case 3 : FEST 7/21 FiAA

Open case 4 : FEST 7/28 Fi/AA

Open case 5 : FE=t 7/31 Fi/A ©

538 » %A open case [y checker Br&{E 7 HIEATAAT °

Q42. 5t opencase 3, 4,5 FHMAlIFAAT ?
A42. [7] Q41 -

Q43. 5T JmyPolygon input_file output file H¥
input_file F1 output_file &A1 F i fE 408

fF40: /myPolygon input_file.txt output_file.txt

A43. FREES LIRS -

Q4. N B A3 AEEM g -
AR FAT =T LA R 1
#i40: /myPolygon input_file.txt output_file.txt



Ad4, BT 1% Evaluation » 30 ESG—F& > H "input_file" &
“output_file" FEF5(EEAEXE A - JEEEA -

Q45. TEEAEIE beta test & KM 3 A A BAAYIZ R HIE NS 268 & (SRRl
BEHIHRIVEERE pass ZoE fail - il -

A5, TMELEAE Alphatest &, Ml 2 [EA ABHRIRSECHTE - /£ Beta test
B HATARVAIE#ET Evaluation -

Q46. Based on the alpha test results, no team can successfully solve case 4 of
problem E. | was wondering if organizer of problem E can release case4. (It
would be good if it can be released before beta test). Without the case, it is quite
difficult for contestants to debug.

Thank you very much for your kind help.

Rank 1 Rank 2 Rank 3 Rank 4 Rank 5
Case 1 - Result Pass Pass Pass Pass Pass
Case 1 - Time 0.05 sec. 0.16 sec. 0.11 sec. 0.10 sec. 2.31 sec.
Case 2 - Result Pass Pass Pass Pass Pass
Case 2 - Time 17.83 sec. 42.51 sec. 111.93 sec. 20.76 sec. 1014.18 sec.
Case 3 - Result Pass Pass Pass Pass Pass
Case 3 - Time 272.38 sec. 961.08 sec. 1437.43 sec. 12,826.96 sec. | 25,307.17 sec.
Case 4 - Result Failed - No Output  Failed - Error Failed - Error  Failed - No OutputFailed - No Output
Case 4 - Time X X X X X

Note

A46. We will release similar case which like case 4. And the estimated releasing date
will be the end of this week.

Q47. ~rER
£ opencase4 # HiFAM A 253 IEEEARY polygon
B —EE A XY

(evaluation copy) bER Sy
ites Options Help. :
oA RN Tt

A4T.

BTN IEEIEARY Polygon » EL4EEE EIRERALMBCE N - RUEHHE R -

[BR R SR A S TR, e SRR &R 225X X (Crross Edges) @ HJZ A HEA SCRAHT
RERE, SR A ERERHE T > R !



Q48. TR H A /AiHY Opencase_4 7155 63 {THYIM J7HE"END DATA"THY
"END"T > 21 P& -

POLYGON 162 4 162 6 160 6 160 4 162
POLYGON 162 1 162 2 160 2 160 1 162
POLYGON 162 4 163 4 163 2 162 2 162
POLYGON 162 8 163 8 163 6 162 6 162
POLYGON 162 12 163 12 163 10 162 10
POLYGON 205 5 206 5 206 4 205 4 205
END

DATA CLIPPER C2 ;

POLYGON 160 8 160 9 159 9 159 8 160
POLYGON 160 8 160 7 161 7 161 8 160
POLYGON 160 5 160 6 161 6 161 5 160
POLYGON 160 5 159 5 159 4 160 4 160
END DATA

B IEMI TR FREIE T ~~

Q49. cased HFHYE 7 ~ 8 ~ 1A TTHYZ BV & RIREIPH HASE RN ZE - WiE
FHUEIE

Q50. 1£ CASES fitliIR LA N 2B - SBHE el AN > EE e AR E %
i merge B clipper $#2(F - &% H{THIENE H £ FR(2100270,5000820) 72 {4
[ ?

£ ("/




A50. Case 5 ELEIF, a5 LW 5T -

Q51. 7& QA49 > 1E QA49 H[a|& i CASES N8 9 A R E - TEl
CASE4 1155 7 172800 T > ATl CASE 15 il REAT4AHYEE —BhEL A
1% — B R R EITIR?
FH—EMEE - LB AR S REEGES N EE BT RIEFIA0ES
(103,3) }7 £5(108,3)

POLYGON 103 3 108 3 18 8 103 8 103 2 102 2 102 9 109 9 109 2 1e3 2 ,;

@&4.Qmej\
a) T :

Y (+3)

(».9)

177 58 (+3.>)

(e2.2)

F

(0%.3)

A51. 1F Document fi A4t "The description of polygon may be
clockwise or counterclockwise, and the last set of coordinates may not be the
same as the first set of coordinates™

Sy, Q51. FrffHyE A< S HIAH, (103, 3) i (103, 2) HyfirEHAE]
T, HEEES -

(©®,3)

Q52. 7f cased HIH LI N 4B
POLYGON 103 3 168 3 1068 8 1063 8 103 2 102 2 182 9 109 9 109 2 103 2 ;

& A



£ FAQAT B 7E » T alZRmknver R RFT FEERE - DUtImE Ak
E 0 e EZATHR 103 8 B2 103 2 7 fiFF24E ARG 103 3 A &2 & A%
FIER M 4R 2R T 4% 1033 108 3

A52. EHY Edge Cross Eil Vertex Touching HYRHRE @ 4R RAREA AT X
(Cross Edges) Iy @ [EG/EZRAYER BFT FERE

BHIARER - ez AT —4H Vertex Bk (102, 3) B - AAEEEIU4H
Vertex (103, 8) HY N —{EFEAEES - BRfEsZ &y (103, 3) » (iiFE (103, 2)

SR » 1 Case 4 > {FE5EVU4H Vertex (103, 8) EAZS 71 4H Vertex (103 2)
Z M B pira R GERY Vertex JBERE (103, 3) » Hax Bl

#y Edge B Vertex % (Touching) - SiFESREAGRACSL - 1£ Q32. Elﬁl%
a8 Rt > #% Polygon AT AEHIEr P EFE &3 Hole &R -
fHE{7E— Polygon Zf#ift » F#% Polygon vertex 7 fZ]#it (Reverse
order) - B[JgEfgRE Fait S0 -

Q53. 7 CASES %; 10 {7t HiFLL T polygon

S




s [t AT R RE AN — 2 G A 22 1T corner > FREETTHIEMER
(2100270,4999400) 2 {[& Bl
A53. F54E Polygon g H{EE Redundant HYEL - EFETEE 1T HIETINERA -

Q54. AHEERIEHE G 3R NO output (Y EE B EE "ENE T4 R 1%
A AR output (B TRFE/DIY /UNER)" BR AR (TR i N WY ]
REMS? R B R T TiE 18 ) U NEF &1 D time exceed 7 JHAY RIS AR FZEIE ?
A54. No output EFEFERLUE BN [F 5 (Segmentation fault) Y5 =455
%, oA output HYFEAL o FERECETIEE MV NRE, &L "Time
out" {ELRFRI

Q55. 7£ problem E 1 » 5 CASE f17 split type £ split_o » Rl {&HYEE
HEH T0%EHUA N BB #E - MR 7] /A1 Beta test 1 top 5
H¢f% splittype £ split_o 1Y case &% H AU AR HYFE RV & 5 (2572
AB5. ELiF T e BT -

Q56. Hift 5 {lil OPEN CASE #Ri2 45 split_o f8EEH il &5 54 ME ft 7L(1H
opencase f¢{% split type ##{ £ so (19 checker Y =& & H/MEME—{E split

type % split_o 1] case 3lf: £2fit checker DL{EHESR S EEETE?

A56. EEY Split_O HYHE = » 2FH 0 DUEEE T — open case FETHNY
E1%—(# Operation » BBk 'SO" iz -

wEpsE R T > RIATLURE 'SO" HY4EIR » SSBH—tE » & {F input polygons
(M1) - 36 Operation 3% 'M1SV' 8¢ "ML SH' (SRR AR {411
operation) ©

i iE43 LY Checker #f:ZEfaEs > » HIZEF% Split_ O HYHIEL -

Q57. R#K =1 non-disclosure testcases » #IH-{FE{ESEH] open testcases H1 &S
ARG IR EERRIE 2 polygon - B3 AE 7 IR B 24 (AR By B LAEEE
E?

A57. fE (& Open case &t > LI H T ATAJHALY Polygon -

f£=1E Non-disclosure test cases Hf1J Polygon 5% - E7El Open case 5[] -

Q58. FHEEZL—F » 1F case 4 Y55 15 17 » thEt2

POLYGON 2055 205 6 202 6 202 2 205 2 2055 203 5 203 4 205 4 206 4 206 5
2055 ;

sHAERFWTERTR R EEARER FIEZ G E— (& e 2 ny I 4HHy
(Y RIS XAV ER T IR A DRSS (R AE 7 A 2



B ? W R Mm% - AEEE ME N R ESHAE S ER
AREEHEEE R AR ?

AS58. ZFi Polygon pattern jEE IR BB TUAEERZ -

Q59. £ beta test 15 /\1F754H stage 1 ARk 45 » {HAE stage 1 s E N ERIRIILE
NHAREFR Elﬁ”r“E i WIE AR - geitd HEEEIE compile B TA M
HITESL T 0 7 » (HV ARSI RE RS AVEtHE =0 5 i beta test Fij 7144
Stage 1 &K - i IENY case BEAMHEHYINT 2 Mot~ —EM[E - 18

a7t stage 1 B EFAHAVET BT Z(BIAZ AT runtime B2 R EHLAE AU
ﬁ%&) °

Stagel:

The score is 25 for the open testcases and 75 for the non-disclosure
testcases. If the program encounters compilation errors, crash (core dump),

runs on the test platform provided by the conference for more than 8 hours,
the result incorrect, the score for this testcase will be 0. Additionally, if the

last operation is SO, the number of result rectangles are must less than or
equal to min(SV, SH), or the result is considered incorrect. Here min(SV,SH)
represent an max base for normalizing and it will be calculated by scoring
checker at first. When the first stage total score is the same, the second stage
will be scored.



A59. Stage 1 AYRK4EETE | > WifESE run time ZR{HET47EF(5 > Stage 1 1F
Timing &5 - HALEEE 8 /NFf% » % Case A &GLIZpEHE -

B IR S EEE TR HEEIRE, A& A Stage 2 AYREST (HIZ2% run time
PLK: Result) ©

£ 5 {i Open cases H > 444575 25 43 - £ 3 { Non-disclosure cases 1 » 4
/\Ijj 75 45 A

T Case A AEAME - EEEE Case AYEEAIT

Open Case 1: 147
Open Case 2: 4 57
Open Case 3: 547
Open Case 4: 8 57
Open Case 5: 7 77

Non-disclosure Case 1: 20 47
Non-disclosure Case 2: 25 47
Non-disclosure Case 3: 30 47

Eel S s TRz i 784 document o o

Q60. r A52.Fi :
"FH7> Edge Cross Ei Vertex Touching FYRHE » 244 EA AT X (Cross
Edges) I » FES{LZE A4 FFT FEAE -

WAL PEIF T & R — (R AT 5] — R E 4% | - {5121 POLYGON 57 10
53105335035075376076035335305705735775710;Hf 537 2%
FEERAR VRS - ST = (ER R E S LB E R g R e
RIS 2
A60. TRIZRZEFe M A » a8 —(E [E5 AVETHIRAE R — R E4R L
DIz EFTA Y Cases Hf - B Har HIRALEERNHY -

H FEfE fVER g LUAEARY 7 =03 < B4, (0, 0) (1, 0) (1.1) (1, 1) (0, 1) (0, 0),
FTAHY Cases - N HiFR EFli=FE Polygon -
(BT RRE - 17 AGA TR EANEREH)

Q61. MIMIZE T & Q.58 HI[DIFE » 34" "3 Polygon 2 i H g ¥ sub-
region B¥ » &% Even-odd rule Z#5it% sub-region” -

ZA1M Even-odd rule 72 (il #4552 B a0 IS R IERIE R AT » DU & FRAE
Alpha Test 7 Bt 4% T d#aY SRk E



The data section of each merge or clip operation begins with the
keyword "DATA" and continues with an operation. All of operation shapes
are defined as rectilinear polygon points, such as X0 Y0 X1 Y1 and so on,
and end with “END DATA”. The description of polygon may be clockwise or
counterclockwise, and the last set of coordinates may not be the same as the
first set of coordinates. Hole is not described in the test file, so there is no
format for the description of the hole. But multiple polygon descriptions may

cause holes, please consider when developing the program.

Since the last operation is always "split", the output file should only
contain rectangles. Each rectangle should start with the keyword "RECT",
and the points are the lower left X, the lower left Y, the upper right X, and the
upper right Y sequentially.

IV. Language

Please implement your program in C or C++. The binary file should be called

as “myPolygon”. Please follow the following usage format:

B GASE K even-odd rule > FEFEAYSC A ctrl-f s odd " FHR > 134
AHENETEER -

T ELRTHHT SO A IS — BRI T — 3 - "Besides, if

the polygon description has sub-regions, it should follow even-odd rule." -

Bt R HE—BaiGeA R "Hole is not described in the test file, so there is
no format for the description of the hole." » [fj{F Q.32 7= 4&ER7HH :

" {ERE > Minput FEF A FE S Hole"  EHEAY > RE&AH Hole
HIEE - (Bf5 R i Contour BE Hole FYFRRIT=  BHNEEEZ
Polygon HYAEEEN - (HIGIEBIE% Polygon A5 AEIEESH Hole HYE
e
5 HEEH &AM polygon AHFEERY T (41 Q.52 Hf FAHIK{RAY edge 2
[E[H! hole) KiGH FEEHY hole -

FRI even-odd rule H 2 5k2—{[& hole By~ 5=, » HiEEL Contour JigikE—
BE > — BRI DU A EERAY hole » (B8 A5 78 S JeHTHVERBHIE 7

HK > HAEEE4LH# T Alpha & Beta Test 7 A FRSEEEH - HEVH
{5/ even-odd rule 7 gE [EhfEEEIFMIHYNE » Sk EHE KB SRR
RIpGE T - 2 A8 ?

AHIEA 2 A TTEEHNEE 2 even-odd rule A gERRHEAY polygon % FRIE © S5

IR o
JON



A6L. BTtz HIS - AT AN IR M gl - BER
AR E G B AR ARYEREH -

Rt > &I e 2 1% - A A E] Even-odd rule HYFER
polygon %> (&4 Opencase LAz Non-disclosure case) -

2 SEE e 2 EIY Open Case &y Open Case 4 » Hff & F5 55 F B (i 53
Open Case [/ Kz Checker o

Q62. Opencase5 HY output # & =& RE ? HATf a0t skaE e
36,600 1 -

AB2. Open case checker FE{LAY result [ERZ EIERERY > #5{5%F check result H5¢
] - 55FEft checker Ky error message » DUMHEEE Z » #idHf -

Q63. EFIEHHY FAQ » FRg4FR{H even-odd rule 17 polygon » {H3 5 FFt
A7 hole y polygon # 52 F even-odd rule H[ErHY - 55 fHFIJE E/EEERY polygon
= HIREEE T ? Non-simple polygon %I[JEE 25 /EEEREHE 2 FEEE Final subission
CEOSHIRK T - HEEEPE—ERRE - TEARAIRER - (EEAREIE
HHEEAR JE » Bz Firge g DL even-odd rule F[ET polygon HYIEIE, - #H H o E%
35§ [ even-odd rule f1y35 BHELER () -

ATy opencased F A 2% E F - BHRERY polygon » DL linel8 A
POLYGON 201 1200 1 200 32033203 120212020201020112021;

C D
o = ®
b d
BEEEE A EEEEE E
o i ®
h f

a5 AN even-odd rule FYEE - 2Z5t2—{E T FAEIHY polygon M 2 Ffr D&
th AF BEREIRVAR | 5LE B RS

N4 line8 tf -



POLYGON 106 7 107 7 107 4 104 4 104 7 106 7 106 5 1055 1056 106 6 ;

M | J
(o3 m @ I @
| 1
q
my
L | K K
(<2 6]

Af# A even-odd rule fYEE > 2R REAY square RRIEE ? B8 & EJFE
1 —{E & 2

59k > FEAS QA TAHRBHECL AR A BHE ~ /5 ambiguous ~ A~ ZHEE - AIEER
Rl ?

FIRHEAFE B E TE—EM/T - FXUEH - EAEANBEBREEIRI
HIEEFEEIEANLT)  FERKRAGHERE T -

A63. E Q63. 2FE » M —FAtAHIEN; - MEE/ZLL even-odd rule 711554
A H - R 2R N HA v] e e AV RTRE - B 12 E 7 P28 Bt !
R N SBER MBI 3 » B Rl A E Rz Y
polygon E{EFIRI - %5 EE— polygon FZICH!HR H oA B ANy » FERZ ETE
even-odd rule =2 winding rule ; [t » A S A SEEHYE— polygon it
WF > HHVZEER A E SRV — polygon fil - MEZAAIE rule FFEH
REE - st T L T testcase » (i3 EFrEG A EIHVRLAN » MR RAE
1E[E] polygon operation - DU E /) polygon & rule fEaliA {F4liFTiERHY
R - BEE BRIV R - FEHHRL !

WM GFARRTA case F1 - HEERENY polygon #EIE - 7 8/27 LLFi
release » DL EEE G -

LA Q63. [ffliE—R&fi(Q63. LlE) > ££ Line 18 &Hrh - AF BEREIAYER i H]ZHS -
LA Q63. [fffEl — Fsf5(Q63. "NiE) » T3 polygon {E1E » fEEE—
polygon ittt » NEHIRAFEZENE even-odd rule =& winding rule #YF
sheliied o MEFLL operation {&AV45ERE - ZEFRIAHIEL pattern FEZDHELHY HAY -



WTEFTR @ JEARHIRAVE— polygon ffi(/E ) » g LG FEGEA YT
= > &I operation {&AKEH -

E A B

M2

M1
EESH > %5 open LUK non-disclosure 9 case ‘& » non-simple polygon
AP - A& NSRRI A EE

E A A B
[ @ . ]

B. A A H 'E

| F
F G
H G
[ .

® ® C D
D C

L&) - HFY polygon fEitlEFFE F BiGEMA - E5% A T EEAR polygon
1 s &% 5] even-odd rule 272 winding rule H9FEEENE - It 0 R EHHIREE

= 72
IEf&FTH case EH
LB (A) - BHFY polygon fE#itHyE: - FACEECH area HIREAEE 7 FH K
#( even-odd rule =¢/E winding rule FyFEM: - [NIE - AFHIIEEIERATH
case ‘&
i N ERVER - B GE ENIEF RS - AT ACEFANER S > Nt &
IR fF case &



A (Start)

PRIt - AASERY case (1R » AR HIEAZ F#MEZ polygon il - if
YIRIRER O IEAE polygon operation 4N 0 {BIEERY case SCHIERTE » RELA
HATC.#1m 2 betatest Ay #LL RBFAEER -

Q64. Mt A60 Kol » MRIFZEFERAYHEAL - g —(E [FfE AR IRE
E—RE4R - DIZERTARY Cases H » & e EEERNHY - H [FE
FE HIBEA & DUEASHY 5 =CHIER - B4, (0, 0) (1, 0) (1, 1) (1, 1) (0, 1) (0, 0), P
Y Cases - Ry F{5i=FE Polygon -

oM B EZ AL FRE0RAY” [ =7 > Wb A A EEF] Q60 Friz
2 HE = (AR E— R ES LB S R AR B T 38R 2 ]
B

AG4. Bt ABO. [O[ZHh » FHAARFMAVEREAAIT - (FHB TR TR
A60. [H[EZ)

B—. 4 [Fk BV R e E— R E 4R L fERTARY Cases > HEg IR
£ Vertex touching ~ edge cross HYIEN » Bi2EIEA Polygon HYEREL » 41N AE

o

C [FIERAYREAERE R TR > 3% FEASERE By Vertex touching ~ edge cross 5 A [A]f§
HFERSERE R B T R 2R > 5% BEASERE S 5B Polygon HYEIRG -

B 75 4 AUEE (3F Fkk aVRerEEel) IR —RES L W NG

» A-B-C-... » [A] AB3. % > i5fE Case EHEEHIIN  SEEEAT
2 FHET Simplified 3% 2% ERAVES -

D E A E
G c F Be
A B C D

AB.C.D.EF.CG.A ABCDEA



Q65. T AB0 HIEM - AIE B By > 25 PR s — (EBL R —E 4 L o Al
HE HIREARZREA I T > {H1E Open_caseb 5 10 {7 HIALL N B -

i AS3 FRAFISFAIPLAE G MUE &0ERY - T2 B TTHIER Redundant &G - LR A1
— iR A =B EAVRE AT 4R EAYEN - (BRI E 4RV EERL - S5/
T e L N = (MR E R —4 b RGN FEEE A
Redundant FY%E > EAENE ?

ABS. ZEGHHE A64. [H[EH -

Q66. T & {REERTA Y input polygon FFEHIUIE > N & EE i edge ?
) Open_Case4 (1955 15 17 Bf5: [FA Il B POLYGON 205 5 205 6 202 6 202
2 205 2 205 4 206 4 206 5 205 5 205 4 41 R BT ©

S —fHEErEE] edge EEE I AVIER 41 POLYGON 202 6 205 6 205 2 202 2 202
6 205 6 205 5 206 5 206 4 205 4; 41 FEIFfT



A DUE RS TR B RENE A > RITERE] o 2 8P S R SR Bl T /2K
S T G A BRI PR RE M IR R R B i 2 A Gl — 2] 2

AB6. 1EFATAHY Case 1 - B-AEHIFEILEHY Edge EEMEmAL Y M - BHIAE
CH R T o B R R A B

Q67. 1£ QA35 ol ZE A g HFRMFElAV I - FAMTAVEEE - CEFARY
POLYGON &k A A & FHE I g line » {HAT QA63 1Y L& FhAIHIR T
POLYGON &Ik N2 R line A5 (edge 1) - (iificiE A63 HYEI% - i
WUF LS BE ST HIBMR - LT L5 A3 FTsi(al 2 ise ? BIResecs)
[EARZKR T » NS4 2R IR ISTE case 2B RS ? A B EE SRR
2B e HER TR & H IR B R EE L CASE -

AGBT. FFEANHVEREALIT -

E—. {ECEPARY Polygon 1 tH¥L T — Edge - H#% Edge HYZELGHEL
Vertex A7 - FEREENC T » A[E A3S. [A1% - sZ@EFTARY Case 1 & R

& HE o WTARE - (Edge A- 1)

&=, fEEEEANY Polygon > H¥H T — Edge > H3% Edge HYFILE Vertex
A FIEAM Vertex AHAE - %R LAY Case > BIA[EIGIEAIAY Case
(Opencase4) > Y1 ~NAE (Edge A-F) - {HEF even-odd rule HY5ERE > H
AIEE A63. Z[HEIEIE » TR R AR even-odd fill (Y Polygon %5 -

C D

C D
B A |
G

H
B
A F E
F E H G
AB,C,D.EF, G H,A,I AB.C.D.EF.G.HAF

it - fEsm e OB SGEGE - BN EHIRERA Case & -



Q68. fRiEHEHHY FAQ6T Al - 41 FESERIAY polygon EE#EMIE: » FAREERTF/ZE
Au[ DR R T ETARY case HEr N AL E edge touching H. input FYFELAEEEAAXEE
PhEsE—BE, 2

Ce +D

A F

H G

A.B.C.D.EF.G.H.A.F
AB8. Case H{{xZh&fl & Vertex touching LK Edge cross (41 & [E]
Bl -
H1iA Polygon “NEIAYHEEE 5= - & Vertex touching LK, Edge cross
T\I_JE’JEE%&% ZRIM - AEEIF Y Polygon AVE E o fRRIA Ky [E]—1{E
Polygon Ayt
FE Polygon ft 1 Edr > C BhRy Edge cross ; £ 31 Polygon fifilt 2 &
th > C BEHI A Vertex touchlng HazERly Polygon ELHHIRAE 7 ABEHW
Opencase 4 (Line5) o

D E

A B

1: ABDEFCGA
2: AB,CDEFCGA

1E&%E AB3. ﬂﬁE{ﬁé’j}ﬁhﬁ Case q: (Open case L& Non-disclosure case) -




