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Abstract

The Computer Vision group at U.C. Berkeley recently developed a novel approach to im-
age segmentation, called the Normalized Cuts algorithm. The current implementation of the
algorithm has an execution time on the order of minutes for medium-sized images running on
conventional scalar machines. This paper explores the current bottlenecks and seeks to maximize
the performance by porting the algorithm to the new IRAM vector architecture and vectorizing
the critical routines. Simulation results are presented demonstrating the execution time of the

streamlined algorithm to be over 6 times faster than the scalar version.
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# a0 =integer n, al =real* sa, a2=real* sx, a3 =real* sy
saxpy_unit:

lit0, 2 # vpw in t0

ctc2 to, vpw #set vpw=2 "32-bit"

cfc2 t1, mvl #t1 gets mvl "t1=mvI=64"

sliv t2, t1, t0 # 12 holds number of bytes in a full strip "t2=256"

ctc2 a0, vl # set vl=n

vsatvl # saturate vl

vfset vfmaskO #setmaskto all 1's

vmb # 07000 # VAS RAW hazard

Iw t0,0(al) # deref sa

mtc2 t0, $vsl #Pvsl= sa

loopl:

# a0 holds number of elements r emaining

ctc2 a0, vl # set vl

vsatvl # saturate vl

ctc2 a2, vbase # set base address to SX
vid.w $vr0 #load sx vector into vrO

ctc2 a3, vbase # set base address to sy
vid.w $vrl #load sy vectorinto vrl

vmadd.s.sv $vrl, $vsl, $vr0

#vrl=vrl +vrO* sa

vst.w $vrl #store sy vector back from vr2
addu a2, a2, t2 # increment sx pointer by number of bytes in a full strip
addu a3, a3, t2 # increment sy pointer by number of bytes in a full strip

subu a0, a0, t1
bgtz a0, loopl

# de crement n by 64 (a0 holds number of elements remaining (if >= 0))
# repeat if there are still elements remaining

nop
vmb # 70000 # SAV RAW hazard
jr ra # return

nop
























Parameter Name

Optimistic

(DRAM1)

Optimistic
(DRAM2)

Pessimistic
(DRAM2)

REEUN I
(DRAM2)

TotalMemorySize 32 MB 16 MB 16 MB 16 MB
ClockRate 200 MHz 200 MHz 200 MHz 200 MHz
addrBusesPerWing 4 4 4 4
banksPerWing 8 4 4 4
bitsPerCol 256 256 256 256
bitsPerDataBus 64 64 64 64
bitsPerRow 2048 2048 2048 2048
casCycleTime 1 1 1 1
colTime 2 2 2 2
cpuCyclesPerMemCycle 2 1 1 1
dataBusesPerWing 4 4 4 4
layout RSBCW RSBCW RSBCW RSBCW
maxVectAlulnstLatency 66 66 66 66
maxVectFlaginstLatency 1 1 1 1
maxVectMeminstLatency 5 5 8 8
memLatency 18 11 11 11
mvIAt8bVpw 256 256 256 256
numwings 2 2 2 2
prechargeTime 2 3 3 3
realisticConvertVafu false false true true
realisticFlagMemoryVmfu false false true true
realisticFlagProcessingVffu false false true true
realisticFloatVafu false false true true
realisticindexedVmfu false false true true
realisticintegerArithVafu false false true true
realisticStridedVmfu false false true true
realisticXferVmfu false false true true
rowsPerSubBank 1024 1024 1024 1024
rowTime 3 2 2 2
subBankCycleTime 5 8 8 8
subBanksPerBank 8 8 8 8
subBankToSubBankDelayTime |2 2 2 2
vafu 2 2 1 2
vectLanes 4 4 4 4
vectPrelssueQueuelength 5 5 5 5
vffu 2 2 1 2
vmfu 2 2 1 2
writeCasToReadCasTime 4 0 0 0
writeDatalnToPrechargeTime 2 3 3 3
xbarInTime 2 2 2 2
xbarOutTime 2 2 2 2







