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An effective converter to translate XDL netlist description
file into directed hyper-graph

LLENG Ming,SUN Ling-yu,GUO Chen

(School of Electronics and Information Engineering, Jinggangshan University, Ji'an 343009, Jiangxi,China)

Abstract: The XDL netlist description file of the FPGA is not only used to parse for the extraction of the instance
and net inside FPGA design, but also used to translate into the general abstract signal propagation model of FPGA
netlist. In this paper, the directed hyper-graph is used to describe the FPGA internal signal forward topology,
whose vertex can be considered as the in-use pin of instance and directed hyper-edge can be represented as the net
connection or the instance function between the in-use pins of instance. Furthermore, this paper not only presents
the workflow of the converter to translate XDL netlist description file into directed hyper-graph, but also gives the
EBNF expression of the XDL compiler and the translate algorithm of directed hyper-graph. Finally. this paper
implements the converter in Windows OS and JAVA based on the source code of RapidSmith software. The
experiment of the test bench of Xilinx's Virtex-4 shows that the converter could translate XDL netlist description file
into directed hyper-graph. The correctness and effectiveness of the converter based on the translate algorithm of
directed hyper-graph is also proved by the experiment.
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1A XDL W34 L B iR 18 5 19 EBNF %3k
design statement: ; =design {<design_name> < part >
1 <ncd version™} | {<Zdevice™> <package™> < speed™>
<ncd_version™>}
module statement: : = module<module _name>>, "left|
2 right" cfg <Istring™; <port list > < inst list ><C net
list > endmodule <Cmodule_name>

instance statement; ; =inst <_ inst_name > <sitedef >,
3 {placed < tile>> <Csite>>, cfg < string™>} | {unplaced,
cfg <string>}
4 net statement:: =net <_ net_name> <_type >, outpin
statement {, inpin statement} * {, pip statement}
5 outpin statement; ;: = outpin < inst_name > < inst_pin_>
6 inpin statement:; : =inpin < inst_name_> < inst_pin_>
7 pip statement: : = pip < tile > <wire0 > <dir > <<

wirel > , # [<rt>]

E X 1 design /AR design” it 7K
HA =M <<design i) > :: =design <{de-
sign_name> < device™> < package™> < speed ><C
ned_version™, H.H1 design_name & FPGA %11
#FR s device Zff Y FPGA B/ #il5,
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INPUT:.. XDL file

OUTPUT: directed hyper-graph file

01Begin

02 Read <design_name>>, < device™> < package™>,
< speed™>, <ncd_version>> from . XDL file;

03For Each Inst module from . XDL file according to i-

dentifier ‘inst” Do Begin
04 Read <<SITEDEF> type and <.CFG> con-
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figuration of Inst module

05 Getin-use pin list by analyzing <.CFG>> con-
figuration of Inst module

06 Create the vertex for each in-use pin of
Inst module

07 Resolvelogic function of each in-use outpin by
analyzing <.CFG>> configuration

08 Create the directed hyper-edge for each in-use
outpin of Inst module

09 Add the vertex of outpin as end nod of the di-
rected hyper-edge

10 Addvertices of inpin of logic function to the
source subset of directed hyper-edge

11End For

12For Each Net module from . XDL file according to i-
dentifier ‘net” Do Begin

13 Create the directed hyper-edge for Net module

14 Readoutpin and inpin of Net module

15 Add the vertex of outpin as end nod of directed
hyper-edge

16 Addvertices of inpin to the source subset of di-

rected hyper-edge

17End For

18 Specified a number to eachvertex and directed hy-
per-edge of directed hyper-graph

19 Outputtwo entries ( # vertices, # hyper-edges) as
the first line directed hyper-graph file

20For Each directed hyper-edge of directed hyper-graph

Do Begin

21 Output specific number of end nod ofdirected
hyper-edge as new line

22 Output specific numbers of the source subset
of directed hyper—edge at same line

23End For

24End
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