6.4 S = 1|50 thHEl A|ZE8o|

AN WA FE O|ER VRSB 2015| LB LI E x 7 3ol
u=s 2 AU, of Bo| 24 A= SHUA MAIS MY sH=
NE AlZalold o= SUUTE RIS =TIl M2E — (i - E) ofl tt2s
WSEE LMsIALL] O] NSEE ZA| HEofl o PHZ OlAIRIE
SHEA| Bred Zols = =) A& Kol

DAl A A FE AlF2|o|MollA WE! THE github(https:
//github.com/kycgit/gsimm) ofja] =2 EZ C| L& B

wre T oo A%
ZroflAl common-lisp & AIBHSICE, D2| 2 O B2 Asic),
CL-USER> (load "gsimm2.lisp")

To load "trivial-arguments":
Load 1 ASDF system:
trivial-arguments
; Loading "trivial-arguments"
T
CL-USER> (in-package va)
#<PACKAGE "VECTOR-ARITHMETIC">
VA>

o|zle] FLofl= & Al 2210] OIAl= FEEF AIEOIM SHEE=
XNe = FEMAIZ olxlE 2L} ol EEOI L20lo] OlAl=E ¥&= Ul
AlZ20|MZ sHEOolok 511 UHEo]l, b 221=of THsl0] 2= == S
M MAIF o= o= (o & ol L2 LOIRIA| I 20152 TFEF
g4 R PFolst ONE R gl umfolck XESHo] AlERIoIM SIES
DEOMZ & 2JUT| AE0| FTIE EE2E2 &3k 2T

(defun 3/2*vXaXv/c2 (a v) [v X* a Xx v .x 1.5d0 %c ./ ~ 2.040])

(defun a*x{v.v}/c”2 (a v) [v .x v .*x a %c ./ ~ 2d0])

(defun -v{v.a}/c"2 (av) [-1 .x v .*x a .x v Jc ./ ~ 2.040])

(defun total (a v) [v X* a X*x v .*x 0.5d0 v .*x a .- .* v %c ./ ~ 2.0d0])
(defun 1+GM/rc2 (m r) [1 + /(4G * m sqrt v.v r %c %c)])

(defun 2X1+GM/rc2 (m r) [1 + /(4G * m sqrt v.v r %c %c) ~ 2])

(defun 3X1+GM/rc2 (m r) [1 + /(4G * m sqrt v.v r Y%c %c) ~ 31)

(defun 1/gamma (v) [1 v.v v %c sqrt - ./ ~ 21)

(defun next-T (idt af mf gf)

347


https://github.com/kycgit/gsimm
https://github.com/kycgit/gsimm

(labels ((cp (x) (make-pobj :m (pobj-m x) :r (pobj-r x) :v (pobj-v x) :a 0v)))
(let* ((ndt (make-tpsy :t O :psy (mapcar #'cp (tpsy-psy idt))))

(i (car (tpsy-psy ndt))) (j (cadr (tpsy-psy ndt)))

(dr [pobj-r i .- pobj-r jl)

(mm (if mf [pobj-m i * funcall(mf pobj-m i dr)] (pobj-m i)))

(ag [dr v.v dr ./ =~ 1.5d0 .* %G .* mm])

(br [v.v pobj-r cadr tpsy-psy ndt]) (nts [*tsx br / df-r * ~ 0.75d0]))
(setf (tpsy-t ndt) (+ (tpsy-t idt) nts))
(setf (pobj-a j)

[ag .+ if(af funcall (af ag pobj-v j) Ov) .* if(gf funcall (gf pobj-v j) 1)]1)

(setf (pobj-r j) [pobj-r j pobj-v j .+ .* nts 0.5d0 .* pobj-a j nts .+ .x = 2])
(setf (pobj-v j) [pobj-v j pobj-a j .+ .* nts ])
ndt)))

(defun sim-T (af mf gf dtime sptime tstime planet ec outfile)
(initparameters dtime planet)
(init-seed planet ec)
(let (sdata (nxtt sptime) (xin *seedx))
(setq sdata
(loop while (< nxtt tstime)
do (loop for x = xin then (next-T x af mf gf)
while (< (tpsy-t x) nxtt)
finally (setq xin x nxtt [nxtt + sptimel]))
collect xin))
(push *seed* sdata)
(with-open-file
(stream outfile
:direction :output ; opens for output
:if-exists :supersede ;:overwrite ; replace existing file
:if-does-not-exist :create)
(loop for i in sdata do
(let ((x (pobj-r (cadr (tpsy-psy i)))))
(format stream "~A, ~A~Y%" (aref x 0) (aref x 1))))
(close stream))))

(defun sim-thT (dtime el planet ec)
(initparameters dtime planet)
(init-seed planet ec)
(setq el [el * getf(getf(*p-data* planet) :ap) ~ 2])
(let (sdata (rdata Ov))
(loop for x = xseed* then (next-T x #'total #'3X1+GM/rc2 #'1l/gamma)
while (< el
(let ((rx (aref (pobj-r (cadr (tpsy-psy x))) 0))
(ry (aref (pobj-r (cadr (tpsy-psy x))) 1)))
+(rx = 2 ry = 2)1))
finally (setq sdata x))
(loop for x = sdata then (next-T x #'total #'3X1+GM/rc2 #'1/gamma)
while (> el
(let ((rx (aref (pobj-r (cadr (tpsy-psy x))) 0))
(ry (aref (pobj-r (cadr (tpsy-psy x))) 1)))
[+(rx ~ 2 ry = 2)1))
finally (setq sdata x))
(loop for x = sdata then (next-T x #'total #'3X1+GM/rc2 #'1/gamma)
while (< el
(let ((rx (aref (pobj-r (cadr (tpsy-psy x))) 0))
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(ry (aref (pobj-r (cadr (tpsy-psy x))) 1)))
[+(rx = 2 ry =~ 2)1))
do (setq rdata [rdata .+ pobj-r cadr tpsy-psy x1))
(format T "24pi.. is ~d~%" (24pi3.. (getf (getf *p-data* planet) :ap) ec))
(format T "simul result is ~d~%~%" [atan(aref(rdata 1) / aref(rdata 0))])))

oF BEo| QIEIBE BIAEL 02(TFA| CIE 22152| Yok &Ml &7
51| 2I8H DIEMSF oz BHESE MNEO|D, 0|TE O HLES AIEE &
UEE 4TIk A|Zeflo|M =2 38Ho|C]. =] /\I%'Oil Hel RFMIEE 2THL
AP B2 AIR|| AFL ofl2) &Ml & gsl= Mol mz| 5l2|a)k

L= la&=o| YTE 2] 2|slo] T2 FRE AlgEi|

VA> (time(sim-T #'-v{v.a}/c”2 nil nil
[0.005 * minute] hour [0.4 * year]

:Mercury 0.99992 "simT--vva-099992.txt"))
Evaluation took:

474.817 seconds of real time
473.768418 seconds of total run time (473.156799 user, 0.611619 system)
[ Real times consist of 2.886 seconds GC time, and 471.931 seconds non-GC time. ]
[ Run times consist of 2.867 seconds GC time, and 470.902 seconds non-GC time. ]
99.78} CPU
1,753,495,486,152 processor cycles
792,483,127,088 bytes consed
ol
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(defun -v{v.a}/c™2 (av) [-1 .x v .*x a .x v %c ./ ~ 2.0d40])

VA> (macroexpand '[-1 .* v .*x a .* v Yc ./ =~ 2.040])
.7 C*x (x (x -1 V) A) V) (EXPT %C 2.0))

—&(i- E) o ¥

o°+
Ml

Brglsl= Z=0|Tl.
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EIEl B=9| "next-T” &4 9|

(setf (pobj-a j)
[ag .+ if(af funcall (af ag pobj-v j) Ov) .x if(gf funcall (gf pobj-v j) 1)1)

“funcall” 222 S8 af 211 AIAISI=S 7-v{v.a}/c?” &2 TE=E||
El0d, ol= AlEBoIM T E Alo]|

(time(sim-T #'-v{v.a}/c”2 nil nil
[0.005 * minute] hour [0.4 * year]
:Mercury 0.99992 "simT--vva-099992.txt"))

"# -v{v.a}/c?” eIAlZ E|E|o] MEE|UE 2010 =N 2|F A0 = [
sHAITM EICE "nil”2 sH &ta= glT I- CIOIEA A IS E HIL! Alof|
"gf” olx[ "nil”2 gitk= 2elololod, Vif’ 22| E1F =3 alo] A3E|
EICE "nil”o| ol uHoll= it &4l TEE|0] ML E|H EIC

"next-T” gkl 2 3sl= olak= "af”, "gf” 2lofl "mf” 1| 8Ll T AL
O ol= "next-T” &4 9| o2 282

=,

(mm (if mf [pobj-m i * funcall(mf pobj-m i dr)] (pobj-m i)))

FElo| 2 o] EFE Bl = BE2o]A| EHY | & Ffkof| ZHAIT
SlE &4 E BRI "nil” € wHs F81A| ey=C= olololck Hake| L)
Foll 1F&=o] SsH= EIR|EF 20| EHQF 2 o]l =2l 2|O|= AT of &gt
Xo|c|. Zelslol MY "sim-T” gha= A gl Salo| JlofA| &IBH
HIK S ghao] A2 Elo]fl (sim-T af mf gf ---) HEHZ "af”, "mf”, "gf” eIx|T|
ZLE g4o|m, 0|2 UL "af” = WHE IS = EIoIIKI.‘: L0901
mEsk Molol, "'mf’= =2E L& 202l0| a&517| Mo Ol2] A=
¥golm, "gf’= == CIE L22/0| HAE Ol LIFo| SHAl= 2012
ZHS= CIAO|C, I 29IE0| EAst 0|2 = AMAl &YSII= ol-z,
Br=o| AlEeol RIEE| o 2112 S|

gnuplot> plot "simA--vva-099992.txt" lw 3 with lines

-l
H

Cl = =

—

lio

o] Ogj=

]
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ax10® . . . .

T T
"SIMA-W3-099992.txt" ==

6x10° 4

4x10%

2x108

-2x108 .

_ax10® L I 1 1 L

0 1x10"° 2x10'0 3x10" 4x10'® 5x10'° ex10"” Tx10'

LEZAE oll oAl Q4AEI HIEL| MZIE =H BT, &AM HE Mzlo| F
2I5| 1/30] LWEE 2 £ UTE 2L IISEE E16Hs Lol 1HELS
= 2oIBh MoIn| 28ko| AILEF BAINE HUCE AN WA FEIL =D
Al LH= M=ol 2zl BreE glolo =al L 20HGxa, x T Fale| myale
Arol LHQUQI T, 0 migkal e C%ijllﬁx Gg X T = HTX “gxz7+c%ﬁ"x (g XU
A 2o YR ghol 4§ x Gy x ¥ 3} 23] gFof 7]l grel
FUX g x T 2l Bhe = JHEI Ho = WAUSIAD, 0] 2L TIM B2
LBl 8EolA g = 5 2 XM BYEIe| 133 EE ERtsle No=
EE SIAATE. DBIT ool MEZ 1/3 HI= MA! A Z=IPE| FA|
s1zlo| 3/20] ofk! 27 =|0| RILFAIH FZICTE IE Hoke| 2elits &R
S0t WO = A wlA{OFE! FHCT,

A& L= ©
O] LA 2
[&8] ZHIE B2 & OI LHHI EIRC|. CFAl Al
- 22 W2 E ClA| bac-cab Al 0|°"EI- Hl- =

= o — I

STXEx ¥ = LE(-0) - 50(E-0) 0|2k Abdo|Tl, ofTIA, 55 x E x ¥
o| 2/32] M= 2IXME BrEof LHEH —LF(E - 0) ol 1/32] M= xS
orEof LiE Holcl, Ik LE(7-0) = ok BrEe| 313 Brso] W
HoIMME 2holsto] = QLT
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(defun a*{v.v}/c”2 (a v) [v .x v .x a Jc ./ ~ 2d0])
VA> (macroexpand '[v .* v .* a %c ./ ~ 2d0])
(./ C.x (.x V V) A (EXPT %C 2.0))

lgl Iso| H4E AW oo, Cr&2l PR LE AIEE oINS &Y

VA> (time(sim-T #'a*{v.v}/c”2 nil nil
[0.005 * minute] hour [0.4 * year]
:Mercury 0.99992 "simT-avv-099992.txt"))
Evaluation took:
454 .356 seconds of real time
453.813166 seconds of total run time (453.387037 user, 0.426129 system)
[ Real times consist of 2.396 seconds GC time, and 451.960 seconds non-GC time. ]
[ Run times consist of 2.482 seconds GC time, and 451.332 seconds non-GC time. ]
99.88% CPU
1,677,933,855,494 processor cycles
755,866,108,960 bytes consed

2ILE gnuplot 2| TR FY2 S Jei== D=0,

gnuplot> plot "simT-avv-099992.txt" lw 3 with lines,"simT--vva-099992.txt" 1lw 3 with lines

8x10® . . .

T T
"SimMT-avy-099992. txt" —

"SIMT-wa-099992. " ==

6x10%

4x108

2x10%

-2x10°

L 1
0 1x10' x10'° 3x10' 4x10" 5x10'° 6x10'° 7x10"

-4x10°

SE(T-7) o Al —LT(E - 0) ol Il F S| LAISIo, ZAl2l
1/3, 50 x E x 72| 1/2Meo| 2Ua Mzl mIE BrEojlis N2 2 &
ULl E2| Alol= AlIEEIoIM 24l I == S| OjOls|C]



o|Xo= LHI| °H*01I LU x E x ¢ Ze| My o= 4 WEl W2
AMale Blo| ofLlal — LU(E - 7) 2ol SHER! ks maket LE(T - 7)
Zo| ol piqkel Bolate X0l AfR! Adied AL,

DTk ol NS MEL & LE(T-7) o EAHE ol Mol Lis
2 2rhs 70 = v? ol FEHoll ZSSIAUCE ol VAIZ T2 oflLIAILEY 1A}
Zreistol ALE SRSk o2 A, o el T30l olojshs WL o™
glolal1l Rrhs ofi YTHE =eol Tap1f 2oled & QUTID WUSHATE

AM ofiZlofl 0|2l A{E! AlEZl0IME B i YTHE ol ZASo| o=

FE M=l NS doals N 2 ol JAUCE. J2ILk 2 FAlolls
2 2fol mlojstol eS| ol FE=OIA| LolshA| 24U T, OIF AA
HE 2EIel /3 FEE 2o Al Bl EF SILIK oKl M& 2kl & ol
o|2! E%I3l @F BIE 0| B|Xl0] T8k H4h2 OFLIA| LolsH 2 B e S =W

I BIA] LR W2 EHQFe] AgFol Mol T &% of 2
=010k ITHS AR OITE A& FlrollAl OfH! B 1712 RUE! o

>
' 3
ojf °
Ly

=Ml FE R Soin 3ol 2|5|0f %%-OHL-IKI% & ==, 3
2'8 MTHE 2ol 2yl ol Tk SIHAIE FAT 2ol E Wolls
T ZiRkol|l B4 glojof BTl olF 1 EMIT TR FTESI0] WS
FESID LIE TR = 247 El of|LAIZE Ho = LHELHM EIT) ZEIZ,
2 oflLiAl BFE FEF ulTolals 2 EXI2| Aol ZoIE Nz =1
ZEIT|. SFA|EF FEIR elofl E01TIA O EME Eolia] EJSIE 21202
Yyo= =% = MOILL 5 FHY lojals T2 A7kl M B
 2C T 3 20l El= =k AT
JNo| ol F= A 2IR|of THSHAIE of21FAl T al& 2=E &
UAIZF L= MR EF2 e FEHE S USIACI
Gm
My = Moo | 1+ 200
rc
S5TH ME2lolAl mo 2] 2FEZ IR W E 2ol= Exll= rHEIE Tk
o, ARFO 2 2l Molals FAlo|C) 0]2{3h FAlS YA WA Fa
o] Rlof|A| dIslk 'IIK'EI ol 2||A| 1l5lo] UAIE EHQYF =2| F=o| ksl
FAFollnE T o] FEHE ZAHE NOIS2 LI O] FEHS M=oty
O X 2]ofl TIE ol FEHT = XNl sl= 2ol thstol LiE Al
AlBlojAl= =& Aldlo| QICl o|XMECl= = 0 J2=3r ol21| E
H2EE ML ollMofl BRUE! 11242 OfE=ol LIAIE AN A She
o= of& & Mo|=x, 2a2|sh gk BTl SlTiel= X2 AFA|z el
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222 QIrks N ULl FEAl S T TS Z50| B = A0l
FELE OFLIQIE MO = T|4BIC) LIS ZEE 2E o10Me oj= FE
OZErol2ulY HOHEA| BHS O & Q= EAHOITE R B M2 ol
B = J2IE3F 0| 2| OfLI2) CIE 22| 3143} S HIEIo] BFEA| DEHofar
sl= moIm|0l 0| 20Tk, DB OlAl LHBIA| REF O|4" EHYF X2
F=o| okpk T Slojlal= SAMA O 2 BIEA| O|2Hok & Molal: Al
2 2l= 0| FAZ A M= Xo| MYE MolCl,

oL EEISls REE,

(defun 1+GM/rc2 (m r) [1 + /(4G * m sqrt v.v r %c %c)])

oltk. Al

’

VA> (time(sim-T nil #'1+GM/rc2 nil
[0.005 * minute] hour [0.4 * year]
:Mercury 0.99992 "simT-gmrc-099992.txt"))
Evaluation took:
446.308 seconds of real time
445.795506 seconds of total run time (445.269655 user, 0.525851 system)
[ Real times consist of 2.586 seconds GC time, and 443.722 seconds non-GC time. ]
[ Run times consist of 2.644 seconds GC time, and 443.152 seconds non-GC time. ]
99.89% CPU
1,648,212,175,925 processor cycles
755,851,858,912 bytes consed

o|m, BIME ZIolsH =0,

8x10% - - - -

T T
"SimT-gmrc-099992.tut" =
"simT--wwa-099992.tut" ===

6x10%

4x10%

2x10%

-2x10%

-ax10%

-6x10%

L L L L L L
[} 1x10"° 210" 3x10"" 4x10'° 5x10"° 6x10'" 7x10'

Figure 89: Z=i%" Z1I &It
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(defun 2X1+GM/rc2 (m r) [1 + /(4G * m sqrt v.v r %c %c) ~ 21)

=N OIXS A AlEoIMS sH=Al o=

T Zale] EHl FE L NS Zasith AlY &Y

oo (1 + Si5=) =2 D e me 3o
z

il

2

= 1o
)

i

Il ol

2
rc
ALl AlEBo|M o= ZPlsH =

VA> (time(sim-T nil #'2x1+GM/rc2 nil
[0.005 * minute] hour [0.4 * year]
:Mercury 0.99992 "simT-2gmrc-099992.txt"))
Evaluation took:
451.972 seconds of real time
451.466825 seconds of total run time (451.004237 user, 0.462588 system)
[ Real times consist of 2.816 seconds GC time, and 449.156 seconds non-GC time. ]
[ Run times consist of 2.795 seconds GC time, and 448.672 seconds non-GC time. ]
99.897 CPU
1,669,136,630,525 processor cycles
761,956,138,480 bytes consed

plot "simT-2gmrc-099992.txt" lw 3 with lines, "simT--vva-099992.txt" lw 3 with lines
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ax10® . . . .

T T
"simT-2gmre-099992.tut" ==
"SimT-wa-099992.txt" ===

6x10° 4

4x10%

2x108

-2x108

L N 1 L L
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Figure 90: Al2kA|01 & 2}

Dofl 2B ORI 2010 =A FE A 2y HIF TME

& AMAIECT
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‘olofial & Tl AMMISI &P ol 3 o] A2,

ol Fre| S AR
B ol AITHE &l YUY S Al EMloIM T I sHE M YTHE
so= Fsks 24 mTol Obkl LB FA| AU ofo| el
2 ATk O B4 EFY HEL| ¥ SEF BalAlS EHYA MR
RljollA| Bl T2 E3foll tish 24 AL Tl AN S22 Fo|
YL Fols HE oM TIE W Mol AASITE I YErol |
alal| Bx3Fe| 1/6 21A| Zols & Xolc|
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(defun 1/gamma (v) [1 v.v v Jc sqrt - ./ = 2])

Et2Blh 1)y 2IALE HIotsHs &4o|Ck olE OlAlLo| SsHEE gf
I

VA> (time(sim-T nil nil #'1l/gamma
[0.005 * minute] hour [0.4 * year]
:Mercury 0.99992 "simT-gamma-099992.txt"))
Evaluation took:
447.032 seconds of real time
446.456864 seconds of total run time (445.964453 user, 0.492411 system)
[ Real times consist of 2.503 seconds GC time, and 444.529 seconds non-GC time. ]
[ Run times consist of 2.627 seconds GC time, and 443.830 seconds non-GC time. ]
99.87% CPU
1,650,878,611,561 processor cycles
737,526,151,536 bytes consed

plot "simT-gamma-099992.txt" lw 3 with lines

5x10% . . . .
"simT-gamma-099992.tut" ==

4x10%

3x10%

2x10%
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gnmLl Mol YIS NALE 20152 I Yol okt Faof
ANME 2=2| oA 2&3ke] 1/3,1/6,-1/6 S22 Fl4 dlzl 2HHol U
U2 Ll EIQUCE 2412 BEE FAICE ST Hul-ol2l AE
FTAIS a2 Bkpl Y=ol YIS SErEr 201E0| ME MFL| Fa
Hlg|2A| 2kate| oa5tRol &l A= BF F 21512 o|F F 2l sFL|gk 1R
= Olz2| 2F=E! A QA2 BFEo| LHolH 2= &7loll AT &l 2 2RIV

OIM| 2E Y TES T TISHA &lAl M= ZIXIZko| AlZeo| EI=AIE
x|F Zhols & Mojc|
(defun total (a v) [v X a X*x v .* 0.5d0 v .* a .- .*x v %c ./ = 2.040])

(defun 3X1+GM/rc2 (m r) [1 + /(%G * m sqrt v.v r %c %c) ~ 3]1)
(defun 1/gamma (v) [1 v.v v %c sqrt - ./ = 2])

“total” 2 oo BM LTxax T4 LE WAE ~L(7-7) o Be

EAl HQHE S =0l TISHE!ITT

"3X1+GM/rc2” 2 S5 LHollael T2 &3k T Zakel A2k x|
T 1+ 9% 2 2= Zslo] 3MZOE BEHS Yo = Aol ZJHAIC

”1/gamma”= 1/y 21 2t1EIRF F1 Zato|od OFA| kol ZBHE!CH

VA> (time(sim-T #'total #'3X1+GM/rc2 #'1l/gamma
[0.005 * minute] hour [0.4 * year]
:Mercury 0.99992 "simT-total-099992.txt"))
Evaluation took:
718.235 seconds of real time
717.423581 seconds of total run time (716.534989 user, 0.888592 system)
[ Real times consist of 4.263 seconds GC time, and 713.972 seconds non-GC time. ]
[ Run times consist of 4.416 seconds GC time, and 713.008 seconds non-GC time. ]
99.897% CPU
2,652,430,441,584 processor cycles
1,176,641,252,688 bytes consed

plot "simT-total-099992.txt" lw 3 with lines
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Figure 92: ZI& 22}

MM EIE BE &SI Q2B BiFo| Tel BTk o] M AL
T SAE 35 x @ x ¢ A H| 2S5,

(defun 3/2*vXaXv/c2 (a v) [v X* a X*x v .* 1.5d0 %c ./ ~ 2.0d0])

VA> (time(sim-T #'3/2*vXaXv/c2 nil nil
[0.005 * minute] hour [0.4 * year]
:Mercury 0.99992 "simT-32vav-099992.txt"))
Evaluation took:
525.111 seconds of real time
524.517250 seconds of total run time (523.901337 user, 0.615913 system)
[ Real times consist of 3.016 seconds GC time, and 522.095 seconds non-GC time. ]
[ Run times consist of 3.159 seconds GC time, and 521.359 seconds non-GC time. ]
99.897 CPU
1,939,221,533,452 processor cycles
890,103,666,736 bytes consed

plot "simT-32vav-099992.txt" lw 3 with lines, "simT-total-099992.txt" lw 3 with lines
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"SimT-32vav-099992.tt" ==
"simT-total-099992.txt" ==

1.2x107

1x10°

2x10®

6x10°

ax108

2x10%

2x10°

_Ax10® 1 1 1 1 1 1
0 1x10" 2x10™ 3x10'° 4x10'® 5x10'° 6x10"° Tx10'
Figure 93: 0|2
H=2l 2F 27 28k ofL|al F2re| M= ZTHS|lo| AlZE=o]|
2 AME ZRISIA| b= Bk XS] YAISHE N2 2 & AT
U] T2 ol EolAl T uf-olelLElR! T3] HIZE SHEH,

VA> (time(sim-thT [0.05 * minute] 0.9999999 :Mercury 0.9920563069))
24pi.. is 5.018881066308678e-5
simul result is 5.017394317114734e-5

Evaluation took:
12.486 seconds of real time
12.470078 seconds of total run time (12.426843 user, 0.043235 system)
[ Real times consist of 0.073 seconds GC time, and 12.413 seconds non-GC time. ]
[ Run times consist of 0.080 seconds GC time, and 12.391 seconds non-GC time. ]
99.87% CPU
46,118,766,698 processor cycles
19,707,270,640 bytes consed

NIL

VA> (time(sim-thT [0.005 * minute] 0.9999999 :Mercury 0.920563069))
24pi.. is 5.018881066308663e-6

simul result is 5.029979866876237e-6

Evaluation took:
92.485 seconds of real time
92.358802 seconds of total run time (92.255654 user, 0.103148 system)
[ Real times consist of 0.576 seconds GC time, and 91.909 seconds non-GC time. ]
[ Run times consist of 0.593 seconds GC time, and 91.766 seconds non-GC time. ]
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99.867% CPU
341,546,951,197 processor cycles
144,971,876,992 bytes consed

NIL

VA> (time(sim-thT [0.00005 * minute] 0.9999999 :Mercury 0.20563069))
24pi.. is 5.018881066308666e-7

simul result is 5.059859527929451e-7

Evaluation took:
6726.542 seconds of real time
6717.647228 seconds of total run time (6710.227861 user, 7.419367 system)
[ Real times consist of 44.927 seconds GC time, and 6681.615 seconds non-GC time. ]
[ Run times consist of 45.657 seconds GC time, and 6671.991 seconds non-GC time. ]
99.87% CPU
24,840,978,194,961 processor cycles
10,604,676,773,312 bytes consed

Eéllféz :lt]#
(5.017394317114734e-5,5.029979866876237e-6,5.059859527929451e-7)
2| ofFle| 2L Foo| Hpk I}

(5.0148822758972275e-5,5.0303364610700276e-6, 5.061111510661374e-7)

S el ZAKEF W Zolsk & QUrt,

OFA[2; &&l £ H=of THEk AlZailol 2l A 2 A 2 Xo|
OFZofl Zal AlEold AIZFS 8 B BE S22 JUT. = 2al 2412
OlpMES & HHZE 5SB! HI= &t 3 =2| Al2FE T o] 2T

VA> (time(sim-thT [0.0005 * minute] 0.9999999 :Mercury 0.920563069))
24pi.. is 5.018881066308663e-6
simul result is 5.017730982221946e-6

Evaluation took:
935.140 seconds of real time
933.717519 seconds of total run time (932.739797 user, 0.977722 system)
[ Real times consist of 6.170 seconds GC time, and 928.970 seconds non-GC time. ]
[ Run times consist of 6.246 seconds GC time, and 927.472 seconds non-GC time. ]
99.85% CPU
3,453,449,704,426 processor cycles
1,449,513,520,976 bytes consed

NIL

VA> (time(sim-thT [0.000005 * minute] 0.99999999 :Mercury 0.20563069))
24pi.. is 5.018881066308666e-7

simul result is 5.018808203222051e-7

Evaluation took:

66296.080 seconds of real time
66184.153402 seconds of total run time (66107.116280 user, 77.037122 system)
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[ Real times consist of 386.245 seconds GC time, and 65909.835 seconds non-GC time.

[ Run times consist of 391.821 seconds GC time, and 65792.333 seconds non-GC time.
99.83}, CPU

-152,395,993,960,830 processor cycles

1 page fault

106,033,400,113,984 bytes consed
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