gouoouon

Radial Layout U U OO0 00 oodoong

good oo g gd

oooobogogad

oo oo

gd 17t 20 100



Radial Layout 0 0 00000 0ddodgnd
oo od

oood

0oodoodoooooodooonoooooooooonooooon
0odooooooooooooonoooooooooooooooood
ooooooooooooooooooooooooooooooooood
dooooooorrCo00booooooboooooooooooooonoa
0odoooooooooodooooooooooooooooooood
0odoooooooooodooooooooooooooooooood
SpMTOODOOOOODODDODOOO0O0OO0OOOO 20000000000000
0odoooooooooodooooooooooooooooooood
0odoooooooooodooooooooooooooooooood
0odoooooooooodooooooooooooooooooood
0oddooooooooooooooon

0000000000000 0000000000O000O0O00O0OOSPARC ABI
(Application Binary Interface) 0000 000000000000 O0OODOO
godoooooooooooooooooooooooooooooood
0ododooooooooooooooooooooooooooooood
godooboooooooooooooooooooooooooooood
O0000OOout-of-order 0000000000 OO0OOOOODOOODODOOO
00000000 bOo000o0DOoo0oDbOooooooooooOSpMTO 10
godooboooooooooooooooooooooooooooood
Ooo00o0o00 (MSP)OOOOOMSPOOOOOOOOOOOOODOOOO
0000000000000 0000000OooOO(SSp)ooooooooo
dooooooooooobooooooobooolgooooooood
goooobooooooooooobooooooooooooood

doooodooooooooooboooodoooooooooooon
godooboooooooooooooooooooooooooboooon
doodoooooooboooooooboooooooooooooooood
goddobooooooooooooooooooooooooboooon
goddooobbbbbooooogoooobobbbbobooooooo



11

O000000000ORadial Layout[1] 0 0000000000000 OOOOO
gobbbuooodgbbbboooobbboooobbbooooobod
gobbbuooodgbbbbooouoooobbboooobbbobooao
ooboooooboooobboooMSpPOOOOOoOoOoOooOossponoOonQ
gobbboooobbbuoooobbbuooobbboooobbbooan
000000 SPARCOOODODOOOODOOOStanford-integer 1 00 00O
gobobooodn

gobbbuooogbbbobuoooouooobobbboooobbobbog
gobbboooobbbuoooobbbuooobbboooobbbooan
gobbbbouooogbobbbbouoooobbbbuooooobbboogoo
gbbobuodgbboobbobbuodbbodob ooobbobbboobood
gobbboooobbbuoooobbbuooobbboooobbbooaon
gdddddoddododoooooooooodoooooooooooLULUo
gobbobuogogbbobogicouooobbbuoooobbboooon
gbooboboobob204b0ooobobobooboboboobobon
gobboboooobbbuoooobbbuoobobboooobbobooon
gobbobuooogbbobooooobb eobbboooobbbboooan
gbbodgbogob2budbbodgbboooobbuoobboobood
gobbboooobbobuoooobbbuooboboboooobbbooan
gbbodgbogobuooouoobbuooboboooboobbaogboo
1ggobobboboodgooooooobboboobbboboooooooon
gbbogobuooobbibboooobbooebsetbbooobobogd
gobbobuooogobobooooob loobbbboooobobbboooan
gobbbooobboboooobobbuooobobboooobbobooan
gobbobuogogbobobboooooooboboboooobbboooan
gobooog



11

Analysis of Region Reuse Baced on Radial Layout
Shingo Sugiura
Abstract
Major commercial microprocessors that introduce superscalar procedures for the
sake of inheritance of program property and compete for speedup by pursuit
of clock frequency. But, there is a considerable gap of correspondence speed
among storage units, such as cache and main memory, and, the progress of IPC
is slowing down. On the other hand, there are two notable techniques that save
power resource and improve parallelism. These are multi-processor using the
hardware construction and SpMT (speculative multi-threading) using the model
of program translation. However, it is not expectable to become a popular the
speedup technique that has a premise of minute parallelize and special proposal
instructions. For popularization, it needs multi-threading model that rapidly
translates common load module made by common compilerat.

In this paper, the region reuse system and the parallel precomputation are
used to improve the speed of programs, running based on SPARC ABI (Applica-
tion Binary Interface) without special proposal instructions. Programs consist
of nested regions such as functions and loops. Each region is regarded as a
super-instruction with multiple inputs and outputs. The region reuse system
is one of speedup techniques translated by detecting nested regions dynami-
cally in legacy load modules, accumulation of the sets of inputs and outputs in
the associative buffer, and the reuse by main thread out-of-order. The parallel
precomputation is one of speedup techniques that unites region reuse system
and SpMT as one computation model. In the process of parallel precomputa-
tion, programs are translated with a combination of the simple reuse mechanism
provided by MSP (Main Stream Processor) and the precomputation mechanism
provided by input estimation of SSPs (Shadow Stream Processors). The paral-
lel precomputation makes it possible to reuse for regions that is not reused by
one processor because of linearly changed arguments.

The region reuse system consists of various elements. But, in the past re-
searches that estimated the value of speedup only by final statistics of each

region, it was very difficult to understand the way to memorize and to reuse
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input lines (the sets of inputs). This paper proposes the way to visualize the
input lines and to express real-time effect of reuse. The major points of the
visualization system are followings. First, it visualizes tree-structure of input
lines with Radial Layout[1]. Second, the visualization system raises the reused
input lines by coloring. In addition, this coloring expresses the effect of the
region reuse, such as saved steps. Moreover, this system provides an effect of
the parallel precomputation by solid lines as input lines by MSP and dotted
lines express as input lines by SSPs. I developed a visualization system in the
SPARC simulator and evaluated the reuse mechanism with Stanford-integer.

I found various patterns and frequency of reuse. The programs, which has
been highly reused in the past researches, was varied of the following. In first
region, the region reuse saved cycles more than 1,000 steps per one reuse. In
second region, each effect of reuse was little, but reuse took place in the most of
all. On the other hand, there were the notable discovery in non-reused regions.
In the regions which referred to more than 100 of global variables, I found that
there was defference of 2 to 4 times among the segments of input lines. In that
case, it is helpless for reuse. In addition, it is difficult to make estimation for
the precomputation. Moreover, one region had input lines those length was
more than 100. This region was only able to memorize less than 20 input lines.
In this region, the input lines helpful in reuse was purged in short time. This
case decreases the chances of reuse. The effect of the parallel precomputation
had both plus and minus points. For plus points, it increased reuse frequency
of the region that was not reused in one processor because of linearly changed
arguments. But, in the region that had 10 to 36 segments of input lines by
MSP, the estimated input lines had more than 100 segments. These long lines
excessively waste memory entry. The above real-time visualization of region

reuse proves phenomena that has not discovered in past research.
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Time Stamp ID(O000tsid) rbtO0000 witOODOOOOOOOOOOO
OoooooboboboOrtOwltD OODOOODOOOO
O0O000tidO0O 110000oooooooooooooooooooon
000D 00000000 0tid0000000DO0 tsidOODO RB, RA,W10O0O
gobooboobooboobdobdoboboobooobooboobo20000000
RAOOOOOOOODOOODOOOrt > RBPURGEMAX O00O0OOtsidO
goboboodggn temel

time = tsid x RBPURGEMAX + rbt

gddddooddddoooooooooooooooooooooogo
O00OobOoboO0ot0cooobobobooboRrRGBOOOOtOOooOobOoboOO
gobbbooguooboboooobbbuoobuooonoobbood

3.6 UOUoooboooooood
gobbboooobbbooodgbooboooooobooooboobod
O0o00boooobOooboobo0bobo0obbOo0obO0sb Reg 0O
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[t |LO0P: 00001350 T LAl A s
012000000000

gbobodbRFOODOODODOOODOOOODLDODOODDOODODOOO0
g 12b000d0b0bbobugoobbbbooogbbbbouooobbobon
gbooboboil20b0bobobodb0 RFODODOOODODODOO
gobbboooobbbuoooobbbuooobbboooobbbooaon
O000000000x000000000 (RFONULLOOOOOO)OOO
goboobog

3.7 ODOO0ODOOOOOOOOd

gbobbboooobobbbooogbbobooogbboboooobbbod

gbbogbogobooboooboouobbbooboboobbooboo

gobbog2000b0boooobbodo

1. bboboooobobboooobobuooobobbobooooboobobooon
gobobooodgn

2. jggobobobuoooobbboooobobbuoooobbobouooonoboon
gobbooooboboboood

gsggbbobuooogobobbuogoobbobooooobbboooan

goboobbobooogobobbbouoooobbboooobbboooan

gobbboooobboboooobobuooon
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3.8 UUooooooon
gobboboooobobbooogbboboooobboboooobobbod
gobbbouooogobbobouoooobbobouoooobbbbd
gobbboooobbbuoooobbbuoobbboooobbbooon
gobboboooobbbuoooobbbuoobobboooobbobooon
gbodgbuodgooobooboobobobobooboobooboobon
gobboboooobbobuoooobbbuoobbboooobbobooan
gobboboooobbobuoooobbbuoobbboooobbobooan
gobboboooobbbodstart"0D 00000 ooood

040 0000000

O00D0D0O0O000O0O Stanford-integer O O O O O O O O O Stanford-integer
goooooboobooboooooooboobooooooooooooMspPO O
goobobooMSPOOO 300 SSPOODOOObOOOO2000000000
goooo
Queens

O0O000D0O0O0OD0DDO0OU0bODbOUOoDbOoOosoUooDbooobOoOoon
00000b0ooboooboboooboooboboboobobooDOg Ty O
O0A2000Ty 00000000000 DODOODOOODOOODOOO A300
oood

while ( (! *q) && (j '= 8) ){
j =] +1; *xq = false;
if ( b[j] && ali+j] && cli-j+7]1 ){
x[i] = j; bl[j] = false; ali+j] = false; c[i-j+7] = false;
if (i<8){
Try(i+l,q,a,b,c,x);
if (! *xq ){

b[j] = true; ali+j] = true; c[i-j+7] = true;

}

else *q = true;

16



}
GO ThyODOOODOODDOODOOOD TyOOQOQOOOO)

OO0 TryOOODa, b,e,xOOODOOOODOOOO0ODOODOODODOODOOO
2030000000000000 A30000D00iIODqDOODOOODDOO
gbooboobobobooobooobooboobUoobobooobooobDoo
gob3bgoubbuooobbuooobbbooobboobioooood
goboboobooooobobobobobooooooobobuobobooo
000 1000000000000 0DO0OD00ODO0O A2, 000 A300000
OMSPOODOOOOOOODO0ODOODOODOODOODODODODODOObDODODbDOO
000000000000 0000O0000O00DbO0ObOO00O0OO0ODODOO A20
00o0obooboboooboooboobooboobobooooooobDoo
00o0oboobobooobooobogobooboobobooooooooo
00A10D0000D00D00DO0ODOO00OO00ODOO0ODOO0ODOO0ODOO0ODOOOOO0nDd
00o0obooboboooboooboooboobooboooooooooon
0000000000000 00 A20000 A30D00DO0ODOOOOOOO
O000Queens0 0000000 O0O0ODOO0ODOODODOODOOOOOODOOO
Towers

0000000000000 0D00D000000 A4000000D00000
00000o0oboboooooooooboobooboooooooooon
0000000000000 PopOD OO0 AS00,0000000D000O00
000000 PushOOOO0 A60D,0000000O0O0O0ODOODOODOODOO
GetelementO OO0 AS000300000000Pushd PopOOOOG4OO
0000000 MoveOOOO MoveDODOODOOOODOOO tower OO OO
O0000000b0o0b0o0ooooooOoooOooooooooobooooDoon
0000000000000 ooo0o0obO0o0obOooDbooDooooooon
Push, Pop, Getelement 0 0000000000000 OOOOOOOODO 90O
000000 booobobodpbPushO0oobooooooboooooon
O0D000000DOO00O0O MSPODODOOODODOOODOOOO ASOOO
PopOOODODOOO0ODODODOOOOODDODDODOOOOODODDODOOOOOOO
O0000o0oooDoMSPODOODOODODODODOODODOODOODOODOOOO
0000000000000 000000b000000 TowersOOOoooonO
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ooooo
Bubble
gooso0o0b0bobbO0O0O00000ooobobobooobo0oooggoMsSP
goooo0o0ooooooooooobooooooboooboooCobobbbooo
O000RandOOOODOOODOODO ATOODOOODOOODOO
O0O000O0O0ooO0oOO0Obpintarr000O00DOOCOODOOOODOCOOODOOO
for (1 =1; i <= srtelements; i++ ) {
temp = Rand();
sortlist[i] = temp - (temp/100000)*100000 - 50000;
if ( sortlist[i] > biggest ) biggest = sortlist[i];
else if ( sortlist[i] < littlest ) littlest = sortlist[i];
s
Oo0ooOoOo0oOo0oOoboOoOobD A7TODOOO0ODOOODOOODOODbOOO
OooooooooooOoooOo0ooooboobooobooOoUoOogooobooooo
OO0O000ODtempO0O000OO0OOODOO0ODOOOODODOODOOOODOOO
O00oOOo00OOo00OOo00oDObo00ooOoOobOOo0oobDboOoOoDooOoooo
O00oOOoO00OOoO0OOo00DObo00oOoOobooOoobDboOoOooooooo
O000OOo00OOoO0bOOo00DObo00oDOoObOOoO0obDboOoooDooooo
O000OOo000OOo0O0OOo00DObO00ooOoOOobOOoO0oDbDboOoOooDoOoooo
Oo000OO0oO00DOoOOo00Oob0 A9DOOOODOOOODODOOODDOO
O000O000OO00DOOo0bOO00ooOoooOboDOoOOobOOoOooDboOoOooo
go0oO0o0oOoO0Ooo0o0ooOo0DoOoboOoobo0oobOoUoDooOoood
O00ooooooooo
Quick
OO0 BubbleOOOOOOOOOOOOOOOOOOOOODODOBubbleO O
0000000000 RadOOODOOODOODOODOOOOOODOOODOO
0000000000000 00000Db0D00 QuicksortOOOOoOonOoO
O0000D0OD0O000000DbO0D0bD0Ob00O0b0ObO Quicksort 0 OO
0000O0o0oOo0ooO00oo0o0oDoU0oOoOobooOO0ooOoUoDoOoood
O000000OoO00oo0oooDoooMSPOOO0OOOODODOOODOOODOO
woodb3e003000000b000O0DLD BOOUMWboooobobooo
0000000000000 00O00O000oo0oooooooDO00nDO
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% _
Quicksort

[t |Denth Mascimun: 115

0 13: (Quick)Quicksort 00000000

0000000000000 00000D000 OO mooooooooo
0000000000000 000O00obO0o0bO0oDbOOobDoooDOoooDOoon
O0000O0o0oboobooo
Trees
0002000000000000000O000DO000O0DOOODOOOOD
002000000000000000000000 mallecDOODOODOO
0000000000 mallocO00D00D0O0OD0O0ODOODOODOODOODODOOO
O00000Omalloc00000000D0OO0OO0OODOODOOODOOOOODOOO
O000D00D0O00DbO0ODbOO0bOOooOooDOo2003000b000000000000
00000000000 AI0Mmalloc00000D0O00ODOO0ODOOODOO
0o00b0d0o00ob0bOo0o0ob0bO0bOO0bO0obOobOobOobDOobOoboOooDoo
O00O00bOoO0O0b0ob00 Anloooooboobooboobooobooo
gbobodbodoboobuoobooboobooboobooboobOoon
00000000000 DbO0ODbOOoDbODbOo SSsPO0DOO0DOODODODODO
gbooobobobobobobooobuoobooo
Intmm, Mm
gobooobobooobobbuoooboboo2b000obobboOoooo
gbobob41x4i100000b0000o0bDo0obobo3gboboobooboo
OO0 RandDO0ODOO0OO0D0OODODOOODOODOOODODOOODOODDOO
goboobooobobooobooobooboobooboboooboooobooo
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FUNC: 0x000158d0 start_|LOOP:0x00012e78 . = " e start_|L00P:0x00012e8c

0 14: (Intmm) 0000 Rand, 00000000, 000000000

FUNC: 0x00013ee8(Depth Masximun:83) FUNC: 0x0001b078(Depth Masximun:83)

O 15: (Intmm)Innerproduct 0 0000000000

gobobobbud 4dgobobbbodoooobboobboodgooon
gboboboboobobuooboobobd Innerproductd 0 00O
g2000000b0bu00gbbbooobobooobbookuuoooad
gobbobuogogbobobboooooboboogoobbboooooan
gobbboogobbobuoooobobbuooobobboooobbbooon
gbbodgugoboob&bbuogbboobbuoobboobbobood
gobbobuogoooobbooooobobuobboooobobbboooan
gbogbgoblioobuogbbouobbbuoobuoobbooobobon
o0b0oO0ooOooboooooMsSpOOOODOODOODODODOOODOOO
1500
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T
u
R
Vi

LOOP: 00001350 LOOP: 0000 c4 74

0 17: (FFT)Fit00000000

FFT
0000000000000 oooDoooooOooMSPOOOOOOOOOO
oddodbodoooouooooooouooooooooouoooooon
0000000000 0000D0DOO0 CesOOO0ODDOOOODDOOOO
FitOODOOOOO0OD0OD0OO0OD0CesOOOOO00ODODO ExptabO 000
for ( i=1; i <= 25; i++ ) {
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G O [t | FUNC: 00001 293

0 18: (Perm) D0Permute 00 000000000000 Permute0 0000

h[i] = 1/(2%Cos( theta/divisor ));
divisor = divisor + divisor;

s
0o0oboooobobob0oooobbboooobobbooooobobooon
000000000000 00000DO0000000D0CesO00O0DOODODOO
00000000 ooooU M FFTOOODODDODDODO0o0ooooooon
0000000000 oboooooobbooo3gooooboooon
0000000000000 o0booboobooDoobooobOooobon
gbobodbobooobuoooboobo irobboooboobboobobon
goboddivgobboobobboobboobboobboooboon
gobbobooooboo
Perm

goboboboooobbboodobobooooobobboooobboboo
00000000000 00DDO SwapOOOODODOOODOODODOOODOOO
dbooboobboobooboobo20bgbboobo220bbonoobon
gbobogoobobodbbooboooobuooRrRBOobbooboobbOoO
dooogobbbbdoooobbbboooubbbPermutel 0o
OO0 SwapOOOOOO0OOO200000000000000000O SwapO
gobboboooobbbooo@mb soobobooooobbboooo
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O0000000DOooOoMSPOOOOOOOOODODOOOOODODOODOO
Swap U0 OD00O00O0ODODOO PermuteDODOO0O00O0D0OODOODODO
goobooobob0obo00o0 soooooboooooooobooooo
gbobogoooob2oo08oo0boboboooboobobooobobooboon
ood
Puzzle
BOODOODODOOOO00OOxbxhO0000O0OOODODOODOOobOOobOO
goboobobobobooobooobuooboobUooboboooboooobooo
goooo
1. Jd00o0obo0oboobooboboboboboooooboooooooog
00o0obobobooboooboobgoboobooboobooooooo
0000000000000 000O0000000 A1200000000
O0o0b0ooboboooboooboooboobon
for (m = 0; m <= size; m++ ) puzzl[m] = true;
Oo00oddbobobobolgboboboboboboobooooooo
O0o0Dboooooboooboooboobooboon
2. 200000000000D0000 TrialOODOOOOOOOOOOOOO
Place, 0O 0O Remove, 000000 O0O0OOOOOODOODOODOODOO
0000000 FitOO00O0000o00ooooooooooooon FitO
O0o00ooboobooobooobOgoboobooDooooooooo
00000040500 000000000000
int Fit (i, j) int i, j;
{
int k;
for ( k = 0; k <= piecemax[i]; k++ )
if ( plil[k] ) if ( puzzl[j+k] ) return (false);
return (true);
3
0000000000000 00Db0O pOOOOoDbOOe6EO00ODO0ODOO0O
00000000000 00DO0D0000 FitO Trial DO OO OO O 400
woooooDb0o0o0obOo0oobOoobo0oooOo0ooDoOoooDoooo
0000000000000 000D0DOO00000DO00D0DDO0O0 Fit
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D000 ABOOO0ODOODODOO0D0O0O PlaceDDOO A14O0OO
O0O000O00DO00D0O0 TiallDOOODOOOD A30000O0O
gbobbboooobbbuoooobbbuooobbboooobbbod
ooodbboooboobboobboobboobooobooobon
O0ooooooooMSPOODOOOODOOOODODO Fit, Place, Trial 0 O
gbobboooobbbuooobbbuooobbboooobbbod
gbooboobobbobbobbobbobbo4o0000b 00D
gbbodboboooboobobuoobobboz2oud0bbodabbd
gboogobbbuoooobbbouoooobbbouooobboog
O0b00o0o0obo0o0bo0oboboob0oOoooOogn Remove OOMSP O
gbobbooogbbbuooobbbuooobobboooobbbod
OOD00O0OFit0O PlaceOODOOODOOO pOOOO0ODOOOOODOOO
OORemove DOOOODOOFItD PlaceUODODODOOODOODOODOOO
Remove OO ODODOOOOOOODODOODOOOODODODOOD
gbobbobooooobbooooobn

s OO0

gobbboooobbbooodgbboboooobbboooobbbod
O0b0o0bo0boooboooo0obooOoooDoonStanford-integer O O O
gobbbuogogbbbooooobobbuooboooobbboooan
gobbboooobbbuoooobbbuoobbboooobbbooon
gobbboooobbbuoooobbbuoobbboooobbbooon
gobbobooooobbboooobbobodg3gooobboboooan
gbobodboobbobuodbboogboobobuoobbuoboobood
gobbboooobbbuoooobbbuoobbboooobbbooan
gobboboooobbbuoooobbbuoobobboooobbbooon
sbobbbobooooooooobbbobbbbouodoooooobooboboon
O00DO0DbOobobodb0OPuzleDODOO 1000D0OO0O0O0OOODOODODOOO
gbgbobooRrRBOOOooOoooOoooooobOobOobbobobobn
gbboogobuobobboobuogbbodboobbooboobobuooboo
gboobobobobobobobobobobuobobPermbobobOon

24



O000000 SwapOOOOOOODOOODOOOOOOODOOODOODOO
OO0O00000OQueens, QuickDOOOODOOOO40000000000000
gbobo2040000000000000000DO0ODOO0ODODOODOO
gobbooodobbboooob

HEN

gbobobobobobobobboobobobobobobobooon

gbogboobbooboboobooboobbooboobooboob
gbgobobbobooboobuooboobobbobooboobon
gooooon

gboobobobobooboobgooboobobbobooboobo
gboobooboobood

Ooon
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HEN

LOP:0:0001ado8 L

0 A1l (Queens) 000000000 DOOOOOO

FUNC:0x0001acce FUNC: 0x0001acce

0 A2 (Queens) 00 TryOOOOOOOO

LOOP: 0x0001acec

1 NP 050001 aner:

0 A3 (Queens) 00 TryDOOOOOOOODOOOOO
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FUNC: 00001 ab48 EEA RN FUNC:0x0001 aa3c

- /’.‘_/, . A
FUNC:0%00012a88 T e o o start_| FUNC20%00012a88 e S

0 A6: (Towers) D0 Push OO OO OOOO0OOOOOOOO

A-2



wart | FUKC: 00001260

Inner Loop. "% t

LOOP:0x0001bfat (Depth Maximum:81) start | LOOP: 0x0001bfat [t |LOOP:0x0001bfad  Trreeeeeeeeeeet

0 A9 (Bubble) OO OOOOODOOOODOO

A-3



[¢] Reuse Branch

S

FUNC:0x0001 c5h0 FUHC:0x00010040
FUNC:0=00010130 LOOP:0x000103dc
FUNC:0=0001hcE8 LOOP:0=0001043c
FUNC:0x0001 aBbhc LOOP:0=000105c0
FUNC:0x0001 afidD LOOF:0=000105e8
LOOP:0x0001hcec LOOP:0x00010520
LOOFP:0x0001hcac FUNC:0x0001bd44
LOOFP:0x0001bcfD FUHC:0x0001hd20
FUNC:0=00010814 LOOP:0x0001 0640
FUNC:0=00010338 FUNC:0x000146c4
FUNC:0=0001 4d14 LOOP:0=0001 4738
LOOF.0x00015114 LOOF:0=0001hed0
LOOP:0x0001514c LOOP:0x0001061c

“0=00010814

v[0] v[1] v[2] v[3] |Address
(0001 081400000000 00000000 [DODOO00O0 |DODZITO
(00000001 00000000 00000000 (00000000 [D0DD000D
(0000000000000000 0000000C (00000000 [D00Zdan0
(00000000 (0002da7E 00000000 [DDD0000O0 |DDDZdatn
(00000000 00000020 [FEFFFFFf (FEFPOEFT |D0DZ2da30
TIFFEEeT  |TEFEEOET  (FEFFFAFF (FEFPOFFT |D00Zdaa0
|fIffffif  [D0000000{D000000D{D0000000|0002da70
(00000000 (0002 daad 00000000 00212000 |DODDZA030
00001000 000Zdaal
(00000000 (00000000 00000000 [0021h00O0 |DDD0000D
(00000000 (00000000 00000000 [DDD0000O0 |D021 ae00
(00000000|00000001 DO0OO00D [DOD00OO0O0 |D00Zdaal
00000000]00000011 |DD000000 (00000000 [D00Zdas0
RB&RA:10,41:6, Condition:1, Saved 208 steps M

0 A.10: (Trees) 0 O malloc0 O 00O

0 A1l (Treesymalloc0 0000000000000 OO0O
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= |LoP:0x000tbA8e el | | b

0 A12: (Puzzle) DODOODODOOOOOO

LOOP:0x0001b41c

%v-

LOOP:0x0001b378 (Depth Maxinun:88) start_ | FUNC:0x0001b160

0 A13: (Puzzle) D0 Trial OOO0O0O0O0O,00Ft000000O0O0

LOOP: 050001294

0 A.14: (Puzzle)PlaceD OO OO0 OO0

A-5



