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jmp
Operation
Unconditional jump.
Format
Jjmp addr
Encoding
Jjmp = 20 (0x14)
Description

pc += addr.

V520 justrectious
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cmpxchg &———

Operation

Compare and exchange.
Format

cmpxchg regl,reg2,addr
Encoding

cmpxchg = 21 (0x15)

Description

Lzar'c/(-uﬁf'c SVPPQ(JL -7C;r /oq?u.,)

if regl == *(pc + addr) then *(pc + addr) = reg2 else regl = *(pc + addr).

Note: this is done atomi

locking the memory bus for the duration of the instruction, If the effective

address is out of range of the available memory, then the executing processor halts with an error. The
comparison is an integer comparison.
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implementation of the parallel pi computation in vm520 assembler

number of intervals must be evenly divisible by number of processors

S LT

machine only supports single precision so cannot get very accurate value
for pi.
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# computational core
#

# figure out how much work (number of intervals) to do
getpn.ﬁﬁ
Icad 72, intervals
divi r2, ro0
store r2, chunk # chunk = number of intervals to process

# figure out where to start on the x-~axis

# this is a pain because there is no instruction to convert int to float
# so: start_x = (chunk * processor_id + 0.5) * width
# re-write to: start_x = (chunk * processor_id * width) + (0.5 * width)

i and implement (chunk * processor_id * width) by repeated addition

:
#é———— ﬂc.‘f'u/(r +‘«A (s +LC tastroectiom —“+o J/'f—

r0
rl, chunk
r0

muli rl # rO = chunk * processor_id ,f( il o~ {C}

1dimm r1, O # rl =0 ¢ T>r° 4 .

load r2, width # r2 = width

1dimm r3, O # r3 is the loop bound _f _fs

ldimm r4, 1 # r4 used to decrement loop index Zﬂ P" J/‘
labl: # while (r0 > 0) é

beq r0, r3, lab2 # e

addf r1, r2 # r1l += width huinsor

subi r0, r4 # ro -= 1 _FT

, o [[Ocesfor

jmp labl # end while <?> ;-
lab2: # now rl = chunk * processor_id * width

load r3, oneHalf # r3 = 0.5

mulf r2, r3 # r2 = (width * 0.5)

addf rl, r2 # r1l = (chunk * processor_id * width) + (0.5 * width)
# iterate over the chunk of intervals summing f(x) = 4.0/(1.0 + x"2)

rl contains the initial x value

load 0, chunk r0 chunk (ie loop index)

1dimm r2, O r2 = 0 (loop bound)
l1dimm r5, O r5 = 0 (sum)
load r6, width r6 = width

l1dimm r7, 1
lab3:

beg r0, r2, lab4d

l1dimm r3, O

addf r3, ril

mulf r3, rl

r7 1 (to decrement loop index)
while (r0 > r2)

r3 = x

N R kL L T T T T
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w

= x * x
load r4, one r4 = 1.0
addf r4, r3 rd = 1.0 + (x * x)
load r3, four r3 = 4.0
divf r3, r4 r3 =4.0 / (1 + (x * x))
addf r5, r3 sum += 4.0 / (1 + (x * x))
addf rl, reé6 x += width
subi r0, r7 r0O —-= 1
jmp lab3 end while
labi4d:

# multiply the local sum by width
load r0, width

mulf r5, ro [{



# sum local answer into the answer word

# use a lock to protect this update when multiple processors
bu wait on the—1
ldimm rl, 1 # want to set the lock to 1
tryAgain: 1 Oc.k

ldimm r2, 0

cmpxchg r2, rl, lock
beag r2, rl, tryAgain
, answer
addf r0, r5

# need to wait until lock is 0
# if lock is 0 then lock it
else r2 will be set to 1, and if so repeat
#)now have exclusive control
#] so safe to add in the local answer

store r0, answer —
TdTrmm rgﬁi o valock | # unlock " F [ock = = f +lew [ock =
store r2, ocC =

ele. ro = (ock
i i;itdone. ??T)—

#############################################################################
# variables

# number of intervals per processor
chunk:
word 0

|

I# lock for exclusive access to the word to contain the answer
# 0 means lock is available
i 1 means it is locked
lock:
word 0

r#############################################################################
# constants and variables to be initialized via prutWord

# 4.0
export four
four:

word 0

# 1.0

\\
ﬂci QFPr“Os c(\ Lic S SP:‘?/LUJ)/
Xpor one I
Spor wq.+,.‘)’.

word O

# 0.5

export oneHalf ¢ ,-‘CPCQ—*‘C//Y —{—‘.y "{-Q /QQ/(-

oneHalf:

word 0 vatl ot work s

# number of intervals to divide the X—-axis on ([0,1]
export intervals
intervals:

word 0

# 1.0/intervals
export width
width:

word O

export answer
answer :
word O
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