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PARTITIONING

Scheduling

Allocation

Unit selection

Chip partitioning

Problem decomposition
    for tractability

Used in HLS for:
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BEHAVIORAL PARTITIONING

architecture BEHAVIOR of EXAMPLE is 

entity VHDL EXAMPLE is
port (I1, I2, I3 : in integer;

signal B, F, H : integer;
end entity;

begin
process1

var : A, C, E : integer;

else

end if;

end loop;
end process1;

process2
var : D : integer;

wait until (B <= 0);

end process2;

process3
var : G : integer;

wait until (F > 0);

end process3;

wait until (H > 0);

O1 : out integer;)

end

 if (B > 0)

while (I1 > 0)  loop

B <= C − I2;

B <= A − I2;

D := I3 + B;
F <= I3 + I1;

O1 <= I3 + G;
H <= I3 + I1;

Textual Description

I1 > 0

B > 0

end if
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PARTITIONING TECHNIQUES

1. Random selection

2. Cluster growth

3. Hierarchical clustering

Constructive methods

Iterative−Improvement methods
1. Min−cut partitioning

2. Simulated annealing
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CLUSTER GROWTH ALGORITHM

Algorithm 6.1
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HIERARCHICAL CLUSTERING

Cluster tree formation
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HIERARCHICAL CLUSTERING

Algorithm 6.2
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CLUSTERING WITH SEVERAL
CRITERIA
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ITERATIVE ALGORITHMS

Cutline

G1 2G

Two−way partitioning (Kernighan−Lin)
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Start with 2 equal subgraphs

Each iteration, exchange
     K−pairs between partitions

Continue until no further
     improvement
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MIN−CUT PARTITIONING

Interconnection Reduction

UC IrvineCopyright © 1993 by Daniel Gajski

6.11



UC IrvineCopyright © 1993 by Daniel Gajski

Algorithm 6.3
    page 194

MIN−CUT PARTITIONING
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k
1 2 3 4 5 6 7 8 9 10

5

10

20

−5

GAIN(k)

GAIN (5) is maximum.

Thus, perform the first 5 exchanges

MIN−CUT SEARCH STRATEGY
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SIMULATED ANNEALING
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Algorithm 6.4
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CLUSTERING EXAMPLE
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CLUSTERING FOR UNIT
          SELECTION

1. Functional proximity

2. Communication proximity

3. Potential parallelism

4. Closeness distance
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PARTITIONING SCRIPTS IN APARTY

Control Data Operator

Area

Clustering

Done?

Cutline

User choice

Procedure/
  control

Procedure/
     data

User choicePhysical constraints

Schedule
 length
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Partitioned CDFG

Yes
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DESCRIPTION PARTITIONING

check_user_id

i := 1;
while i <= 4 loop
   wait until button_tone;
   entered_code[i] := button;
   i := i + 1;
end loop;

if (entered_code[1] = user_id_ram[1]) and
    ...
   (entered_code[4] = user_id_ram[4]) then
   code_ok <= true;
else
   code_ok <= false;
end if;

entered_code : memory(4x4);
i : integer range 1 to 5;

main

system_off

system_on

reset
user_id_ram : memory(4x4);
num_msgs : register(8);

initialize

respond_to_external_line

respond_to_machine_button

monitor

answer

play_announcement

remote_operation

record_msg

check_user_id respond_to_cmds

code_ok
dialtone not code_ok

dialtone

machine_button_pushed

tone=1

system_on not  system_on

dialtone

tone=1

Answering machine description

Object description
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PARTITIONED DESCRIPTION

main (3412)

user_id_ram (750)

num_msgs (200)

respond_to_machine_button (3461) respond_to_cmds (5568)

monitor (4489) check_user_id (4272)
7

8

2417

2
2

412 23

AREA: 12641

AREA: 9511

PINS:  62

PINS:  21

external ports

8

1
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FUTURE DIRECTIONS
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Partitioning of CDFG

Partitioning of specifications

Estimation of quality measures

Software/Hardware partitioning


