Solutions to Assignment #2
Chapter 2

1. (a) The given DFG is

@

@

@

Computing of iteration bound by Longest Path Matrix (LPM) requires the following steps
I. Building the delay graph Gd from the DFG

di—>d2:0
d2—>dl:d2—>2—->3->1—>d1=7
d2—>d3:d2—>d3=3
d3—dl:d3—>4—>1—->d1l=3

Gd
Il Build the L matrix
-1 0 -1
9=7 -1 3
3 -1 -1

I11.  Construct the higher order matrices L(m) recursively

7 -1 3 6 7 -1
=6 7 -1 L®={14 6 10
-1 3 -1 10 -1 6

IV. Calculate the iteration bound T



” 22333
=35
1. (b) Computing of iteration bound by Minimum Cycle Mean (MCM) requires the following steps
I. Create G'd from G,
Il. Consider d1 as the source node (s) then
0 00 -7 —6
fO=|w| fO=0| fP=lw| {@=|7
o0 o0 -3 o0
fO3)— ™
Il. Calculate ma ( ( ) ( )
i{1,2,3} & mef0,1,2} 3—m
m=0 m=1 m=2 FO (I) _fm (I)
3-m
i=1 -2 - 00 1 1
i=2 -0 7 -0 7
2 2
i=3 00 00 o0 o0

IV. Calculate the iteration bound T

T = —min(l,_—7,ooj
ie{1,2,3} 2

=35

3.(a) The given block diagram is




ouT

Computing of iteration bound by Longest Path Matrix (LPM) requires the following steps
I.  Create the DFG for the feedback loop in the block diagram

@

D1

(="

D2
D3

@

DFG OF FEEBACK LOOP WITH
3 LEFT DELAY ELEMENTS

AJ/Q addition and multiplication operations require (1)u.t. and (2) u.t. respectively
Il.  Building the delay graph Gd from the DFG

@

Dl1->D2:D1->3—-52—>1->D2=4
Dl1->D1:D1-53—>2—>1->D1=4
D2—-D3:0
D3—»D1:D3—>4—>2—->1—>D1=4
D3—>D2:D3—>4—>2->1->D2=4




. Buildthe L® matrix

4 4 -1
1Y=/-1 -1 0
4 4 -1

IV. Construct the higher order matrices L(m) recursively

8 8 4 12 12 8
L9 =|4 4 -1 =8 8 4
8 8 4 12 12 8

V. Calculate the iteration bound T

3. (b) Computing of iteration bound by Minimum Cycle Mean (MCM) requires the following steps
. Create G, from G,

Il. Consider D2 as the source node (“s”) then

00 0 —4 -8
fO=|0| fP=|0| f@=-4 {¥=/-8
o0 0 o0 -4

I1l1. Calculate

m (
i€{1,2,3} & me{0,1,2} 3—m

fwm—wmq



m=0 m=1 m=2 ( FO (I) _fm (l)j

3—-m
i=1 -0 -0 -4 -4
i=2 -8 -0 -4 -8
% %
- 00 -2 -0 -2

IV. Calculate the iteration bound T

T, =-min (—4,_—8,—2j
ie{1,2,3} 3

4.(a) The gi;en4block diagram is
1 8
IN fD @ ouT
D1 | D 1
9 10 7
*(P— X
D2 | D I
N N
D3| D
4 5

Computing of iteration bound by Longest Path Matrix (LPM) requires the following steps
I. Create the DFG for the feedback loop in the block diagram

()

DFG OF FEEBACK LOOP WITH
3 DELAY ELEMENTS
The nodes are number 1-11. A/Q addition and multiplication operations require (1)u.t. and (2) u.t.
respectively




1. Creating the delay graph Gd from the DFG

D1—D2:0
Dl1-D1:D1-59—>52—>1->D1=4
D2—->D1:D2—>11-53—52—>1—->D1=5
D2 — D3:0
D3—»D1l:D3—>4—»53—>2—>1->D1=5

I, Build the LY matrix

4 0 -1
W=|5 -1 0
5 -1 -1

IV. Construct the higher order matrices L(m) recursively

8 4 0 12 8 4
L®=l9 5 -1 ®=113 9 5
9 5 -1 13 9 5

V. Calculate the iteration bound T

4. (b) Computing of iteration bound by Minimum Cycle Mean (MCM) requires the following steps

I. Create G'd from G,



Il. Consider D1 as the source node (“s”) then

0 —4 -8 -12
fO=lo| f@=0| f@=-4 fO= -8
0 o0 0 —4

G iy _ f (M)
I1l. Calculate maxX (f (I) f (')j

ie{1,2,3} & mef0,1,2} 3—m
= =1 =2 . .
=0 " " FO (i) (i)
3-m
i=1 4 -4 -4 -4
i=2 - 00 -4 -4 -4
i=3 o0 -0 -4 -4

IV. Calculate the iteration bound T
T, =-min(-4,-4,-4)

ie{1,2,3}
=4
6. (@) The given block diagram is
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Computing of iteration bound by Longest Path Matrix (LPM) requires the following steps

I.  Create the DFG for the feedback loop in the block diagram

M

DFG OF FEEBACK LOOP IN THE UPPER PART
WITH 2 DELAY ELEMENTS

AJQ addition and multiplication operations require (1)u.t. and (2) u.t. respectively

Il.  Creating the delay graph Gd from the DFG

D1—->D1:D1->A3—>M2—->A4—>Dl=4
Dl1—->D2:D1->A3—>M2—->A6—>D2=4
D2->D1:D2—>Al>M1->A2—>A3>M2—> A4—>D1=8
D2—->D2:D2->Al>M1->A2—>A3>M2—>A6—>D2=8

. Build the LY matrix

IV. Construct the higher order matrices L™ recursively

o _ 12 12
116 16

V. Calculate the iteration bound T
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6. (b) Computing of iteration bound by Minimum Cycle Mean (MCM) requires the following steps

I. Create Gyd from G,

Il. Consider D2 as the source node (“s”) then

fO |71 fo_ -8 FO _ -16
0 -8 -16

@) 3y _ £ (m) gz
I1l. Calculate max (f (I) f (I)j

ief1,2} & mef0,1} 2—-m
i i AORRA0)
2-m
i=1 -0 -8 -8
i=2 -8 -8 -8

IV. Calculate the iteration bound T
T, =—min(-8,-8)

ie{l.2}

=8



