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ABSTRACT
Floorplanning is one of the most important stages in physical design. It is difficult to obtain an optimal floorplanning result due to the
increasing complexity in electronic circuit systems. Therefore, to obtain a better solution, it is possible to repeatedly perform the
floorplanning procedure. However, this will take more time for circuit layout. For shortening the whole floorplanning process,
incremental floorplanning strategy has hence been proposed for quickly reperforming floorplanning when the floorplan has some
small changes. In this thesis, an incremental floorplanning system based on mathematical programming has been proposed to guide
physical design towards an optimal layout solution. The incremental floorplanning problem is a two-dimensional optimization
problem which has been transformed into several one-dimensional subproblems in our research. Each subproblem can then be
solved by integer linear programming technique. The multi-objective function of the linear programming formulation, which being
subject to several constraints, is designed to simultaneously consider changing module size, preserving available whitespace, and
controlling interconnection length. The final floorplan is obtained by performing the integer linear programming formulation
without the change of topology among modules and without the increase of chip size. The integer linear programming formulation
has been solved by LINGO software. Experimental results show that it is effective for the proposed incremental floorplanning system
to change module dimensions and control interconnection length.

Keywords : incremental floorplanningd mathematical programming
Table of Contents

OOQOO0OO0O0ODOOdiAbstractivO DO vOOviOOOviiOOO xO0OOO OO 1110000000 112000
011300002000 00000O00O0O0O0D 321000000 3220000000 4221000000000
OO00000 42220 0000000000000000O 42.2300Delaunay TriangulatonDOOOODOOOOODO S
224000000000000000000 623000006000 00O0O0O0DLOOOODOODOODOODODO
oo00oOopboOonbse3lninongss3z200dbonpess3dnounios4dn/0obodn1235000000 133600000
014370000 15380000 16000 0000 2141000000 2141100000000000000 28
4120 0000000000000 25420000000 2942100000000000000 38042200000
U000000b0 3824300000000 3443100000000 0000O00O 3kv43200000000000OO
0039000 0000000 450000 46

REFERENCES

[1]R. H.J. M. Otten (1982) “ Automatic Floorplan Design” Proceedings of the 19th ACM/IEEE Design Automation Conference, Pages
261-267.00

[2]D. F. Wong and C. L. Liu (1986) “ A New Algorithm for Floorplan Designs” Proceedings of the 23th ACM/IEEE Design Automation
Conference, Pages 101-107.00

[3]H. Murata, K. Fujiyoshi, S. Nakatake, and Y. Kajitani (1996) “ VLSI Module Placement Based on Rectangle-Packing by the Sequence— Pair
" IEEE Transactions on Computer-Aided Design of Integrated Circuits and Systems, VVolume 15, Issue 12, Pages 1518-1524.01

[4]S. Nakata, K. Fujuoshi, H. Murata, and Y. Kajitani (1996) “* Module Placement Based on BSG-Structure and IC Layout Applications”
Proceedings of the 1996 IEEE/ACM International Conference on Computer-Aided Design, Pages 484-491.0

[5]P. N. Guo, C. K. Cheng, and T. Yoshimura (1999) “ An O-tree Representation of Non-Slicing Floorplan and Its Applications” Proceedings of
the 36th ACM/IEEE Design Automation Conference, Pages 268-273.01

[6]Y. C. Chang, Y. W. Chang, G. M. Wu, and S. W. Wu (2000) “ B*-Trees: A New Representation for Non-Slicing Floorplans” Proceedings of
the 37th ACM/IEEE Design Automation Conference, Pages 458-463.01

[71X. Hong, G. Huang, Y. Cai, J. Gu, S. Dong, C. K. Cheng, and Jun Gu (2000) “ Corner Block List: An Effective and Efficient Topological
Representation of Non-Slicing Floorplan” Proceedings of the 2000 IEEE/ACM International Conference on Computer-Aided Design, Pages
8-12.0



[8]J. M. Lin and Y. W. Chang (2001) * TCG: A Transitive Closure Graph-Based Representation for Non-Slicing Floorplans” Proceeding of the
38th ACM/IEEE Design Automation Conference, Pages 764-769.00

[9]Peter G. Sassone and Sung K. Lim (2003) “ A Novel Geometric Algorithm for Fast Wire-Optimized Floorplanning” Proceedings of the 2003
IEEE/ACM International Conference on Computer-Aided Design, Pages 74-80.00

[10]S. Zhou, S. Dong, C. K. Cheng and J. Gu (2001) “ ECBL: an extended corner block list with solution space including optimum placement”
Proceedings of the 2001 international symposium on Physical design Conference. Pages 150 — 155 [11]Y. Ma, S. Dong, X. Hong, Y. Cai, C. K.
Cheng, and J. Gu (2001) “ VLSI Floorplanning with Boundary Constraints Based on Corner Block List” Proceedings of Asia and South Pacific
Design Automation Conference, Pages 509-514.00

[12]Y. Ma, X. Hong, S. Dong, Y. Cai, C. K. Cheng, and J. Gu (2001) “ A Compact Algorithm for Placement Design Using Corner Block List
Representation” Proceedings of the 4th ASIC Conference, Pages 146-149.00

[13]X. Tang and D. F. Wong (2002) “ Floorplanning with Alignment and Performance Constraints” Proceedings of the 39th ACM/IEEE Design
Automation Conference, Pages 848-853.00

[14]H. Xiang, X. Tang, and D. F. Wong (2003) “ Bus-Driven Floorplanning” Proceedings of the 2003 IEEE/ACM International Conference on
Computer-Aided Design, Pages 66-73.0

[15]J. Cong and M. Sarrafzadeh (2000) “ Incremental Physical Design” Proceedings of International Symposium on Physical Design.O]

[16]J. A. Roy, I L. Markov (2007) “ ECO-System: Embracing the Change in Placement” Computer-Aided Design of Integrated Circuits and
Systems, Pages: 2173-2185.0

[17]Y. Liu, H. Yang and R. Luo (2003) “ An Incremental Floorplanner Based on Genetic Algorithm” Proceedings of 5th International
Conference on ASCI Vol.1, Pages 331-334.00

[18]Y. Liu, H. Yang, R. Luo and H. Wang (2003) “ A Hierarchical Approach for Incremental Floorplan Based on Genetic Algorithms” Lecture
Notes in Computer Science Vo0l.3612, Pages 219-224.01

[19]L. Yang, Y. Ma, X. Hong, S. Dong and Q. Zhou (2005) “ An Incremental Algorithm for Non-Slicing Floorplan Based on Corner Block List
Representation” Chinese Journal of Semiconductors Vol.26 No.12, Pages 2335-2343.00
[20[0000000000O0CBLO00D0OONODNONONONNONNONNUNNNNOONOOoOoOoO2007000

[21]Qing. Dong, Bo. Yang, Jing. Li, (2009) “ Incremental Buffer Insertion and Module Resizing Algorithm Using Geometric Prograp ming”
Great Lakes Symposium on VVLSI, Pages 413-416.00
[22I000000000000000Corner Stitchingd OO OOO0OO0O0O0O00O0OO0OO0OO0OO0OOOOOOOOOOOO2009000

[23]0 0000000000000 OCornerStitchingDOOOOOODOOD0OODOODOOOOOODOODODOODODOOO20100000
[24]G. Dantzig. (1984) “ Programming in linear structure” USAF, Washington D.C.0]

[25]J.-G. Kim and Y.-D. Kim (2003) “ A Linear Programming-Based Algorithm for Floorplanning in VLSI Design” Computer-Aided Design of
Integrated Circuits and Systems Pages 584-592.01
[26000C0C00C00C0OC0O0OQ0OC0O0COOU0OODOOOOOCODOODObODOOOO2001C00O



