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Abstract

Nowadays, the ability of  dynamic
reconfigurable in FPGA architecture has gain its

importance while switching on hardware modules.

But for recent researches on reconfigurable
architecture, most of them aims at one specific
version. It’s inconvenient by adding additional
hardware circuits to apply on all the versions.
Therefore, we propose an adaptive hardware
context-switching approach for reconfigurable
systems. Accompany with the general bit saving
format, it suits all types of Xilinx Virtex-2,
Virtex-4 and Virtex-5. Which can reduces the
saving number of saved frame address and
bit-index. Overall, it reduces 55.51% in
memory space and 57.37% in instruction space,
by using proposed the adaptive hardware
context saving method.

Keywords: dynamic self reconfigurable system,
hardware context, FPGA, readback
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#1 Virtex-4 XCAVSX35 % .+

L2 Frame htfeiz k3l $dk

Frame C1l Cc2
MJA=3 MJA=4
X0 X1 X2 X3
Index(row) XQ YQ XQ YQ XQ YQ XQ YQ
00008054 | 00008054 | 00008054 | 00008054 | 00008094 | 00008094 | 00008094 | 00008094
Y191 1278 1306 1277 1305 1278 1306 1277 1305
R96
Y190 1238 1266 1237 1265 1238 1266 1237 1265
Y176 678 706 677 705 678 706 677 705
Y175 606 634 605 633 606 634 605 633
Y161 46 74 45 73 46 74 45 73
R81
Y160 6 34 5 33 6 34 5 33
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Frame C1 Cc2
MJA=3 MJA=4
X0 X1 X2 X3
Index(row) XQ YQ XQ YQ XQ YQ XQ YQ
00408054 | 00408054 | 00408054 | 00408054 | 00408094 | 00408094 | 00408094 | 00408094
Y31 33 5 34 6 33 5 34 6
R16
Y30 73 45 a7 46 73 45 74 46
Y16 633 605 634 606 633 605 634 606
Y15 705 677 706 678 705 677 706 678
Y1 1265 1237 1266 1238 1265 1237 1266 1238
R1
Y0 1305 1277 1306 1278 1305 1277 1306 1278
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V2-Frame Address and Bit-index

Frame_share Flag MJA MNA flag nFrame
13 12111 10 9 8 7 6 5 4 3 21110
V2 0 o] x [ x [x]x]x][x]x X X oJo]o
Frame_share_Flag Xoe Y_row
13 1211 (10 9 8 7 6 5 4 3 21110
X x| ox [x Ix [x I x ] x][x] X | X ojo]o
V4-Frame Address and Bit-index
Frame_share_Flag MJA Xoe Top/Bottom w
13 12 11 10 9 8 7 6|5 4 3 2 1|0
va 0 x | x [ x Ix]x][x][x]x] X X x [ x]o
Bit_share_Flag Y_row Up/Down Qxy
13 12 11 10 9 8 7 6 5 4 3 2 1|0
1 x | x [ x IxIxIx][x]x] X X x [ x]o
V5-Frame Address and Bit-index
Frame_share_Flag MJA Xoe Up/Down W
13 12111]710|19|8|7|6]|5 4 3 21110
V5 0 X | X | X [ x| x|x]|x]|X X X X | X | X
Bit share Flag Y_row Qr
13 12111]710|19|8|7|6]|5 4 3 21110
1 X | X | X [ X|X|[X]|X]|X X X X | x |0
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Share_Flag Description
00 The frame address
01 The frame bit index occupied on the first frame
10 The frame bit index occupied on the second frame
11 The frame bit index occupied on the both frames
0 The frame address
1 The bit index
Xoe Description
0/1 The X Column is in the even/odd
00 The bit index occupied on the X ., column
01 The bit index occupied on the X _,4q cOlumn
11 The bit index occupied on both X_ e, and X_o44 cOlumn
MNA flag Description
0/1 MNA=2/1
nFrame Description
0/1 Read 2 frames/Read 1 frame
Top/Bottom Description
0/1 On the Top/Bottom of the reconfigurable hw module
Up/Down Description
0/1 On the up/down part of the block
W Description
XXIXXX The block number
Qu Description
00 The bit index occupied on register XQ
01 The bit index occupied on register YQ
11 The bit index occupied on both register XQ and YQ
Qr Description
XXXX The used situation of register AQ ~ BQ ~ CQ ~ DQ
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Y119 1251 1276 1288 1310 1250 1275 1287 1309

Y118 1187 1212 1224 1246 1186 1211 1223 1245
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Y109 579 604 616 638 578 603 615 637

Y101 67 92 103 66 91 103 125

Y100 3 28 40 2 27 39 61
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%6 Virtex-4 R 7 - BBg7 iy kB2 HEeTHRE

Memory Address MBS 2R Description
(Context Data)

0 00000011111000 | Frame address (0x00400054)
1 10010101000110 | Slice X0Y84 XQ,YQ
2 10010100110110 | Slice X0Y83 XQ,YQ
3 10010100100110 | Slice X0Y82 XQ,YQ
4 10010100010110 | Slice X0Y81 XQ,YQ
5 10010100000110 | Slice X0Y80 XQ,YQ
6 10010011111110 | Slice X0Y79 XQ,YQ
7 10010011101110 | Slice X0Y78 XQ,YQ
8 10010011011110 | Slice X0Y77 XQ,YQ
9 10010011001110 | Slice X0Y76 XQ,YQ
10 10010010111110 | Slice X0Y75 XQ,YQ
11 10010010101110 | Slice X0Y74 XQ,YQ
12 10010010011110 | Slice X0Y73 XQ,YQ
13 10010010001110 | Slice X0Y72 XQ,YQ
14 10010001111110 | Slice X1Y71 XQ,YQ
15 10010001101010 | Slice X0Y70YQ

47 Virtex-5 7= BM7 } P KB WETHL

Memory Address e e Description
(Context Data)

0 00000011111000 | Frame address (0x00001009F)
1 10110010010110 | Slice X1Y100 AQ,BQ,CQ,DQ
2 10110010011110 | Slice X0Y100 AQ,BQ,CQ,DQ
3 10110010100010 | Slice X1Y101 AQ

4 10110010111110 | Slice X0Y101 AQ,BQ,CQ,DQ
5 10110011011110 Slice X0Y102 AQ,BQ,CQ,DQ
6 10110011111110 Slice X0Y103 AQ,BQ,CQ,DQ
7 10110100011110 Slice X0Y104 AQ,BQ,CQ,DQ
8 10110100111110 Slice X0Y105 AQ,BQ,CQ,DQ
9 10110101001010 | Slice X0Y106 AQ,BQ
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