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Wednesday morning — I

e Profiling of code

e Example of a water molecule in a DZP basis set (41 basis functions)

P. Reinhardt, SU, 2024 —p. 2



Profiling

Look where your program consumes ressources
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Profiling
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Profiling

But where is the effort spent?
e Compile source with —g option for inserting debugging labels
e Compile source with —pg option for inserting profiling labels
e run your program

e slows code down significantly
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Profiling

But where is the effort spent?
e program run produces a gmon . out file

e Analyze the gmon . out file with gprof




Profiling

e Alternative: perf record your_program does the same job without
specific compiler options

e Analyze result with perf report

Samples: 137K of event 'cycles', Event count (approx.): 106645194540
overhead command Shared Object symbol

-2 .27 .«
Ll « 2l

26,60% icmp mol 1icmp mol




Profiling

Look into the source of the program

Samples: 137K of event 'cycles', 4000 Hz, Event count (approx.
[home /reinh/bin/icmp mol [Percent: local period]
do ip=1,Ihashd(ic,n)
mov 50x1,%eax

Nap
T jg
add
num = Ihask
do ip=1,Ihashd(ic,n)
num = Ihashd(ic,ip)

mov %rdx,%rile
(ide(3,num).eq.k).and.(1dd(4,num).eq.1))




Profiling

The source code

SUBROUTINE LOKI(I,J,K,L,IDET)
use icmp_mod

INCLUDE

INCLUDE

INCLUDE

logical Lfind

idet=ndet2+
ic = icled(i,j,k,1)

1find = .false.

do ip=1,Ihashd(ic,0)

if (.not.1find) then
num = Ihashd(ic,ip)

if {{idﬂ{ ,WJN},Eq,i},and,{idﬂ{ !]Jm}15q‘j}‘aqd‘
(ide(2,num).eq.k).and.(id0(4,num).eq.l)) then
1find = .true.
id%t = num
end if

end if

end do

return

end




Profiling

Another one — a Full CI code

Samples: 4M of event 'cycles', Event count (approx.): 3598896993558
Ooverhead Command Shared Object Symbol
Fullc Fullcl bld aindx _mpg_
Fullc libopenblasp ddot_k HASWELL
Fullc FJ.‘LI bld diag_
Fullc FullcI bld pOtuvx_
Fullcl fill dkpg_
FullcI hcalc_
libblas.so.3 ddot_
Fullcl fill_
Fullcl b
[unknown]
[unknown]
libc-2.27.s0
unknown ]
unknown ]
Fullcl
[unknown]
Fullcl
[unknown]
libc-2.27
[unknown]
:J|<|Cv|]
FullcCI
hzgatWread-z,'
libpthread-2.2
[unknown]
libc-2.27.50 . ""|TT
FullcI
[unknown]
unknown ]

Jﬁd_dutJ_
__pthread mutex_lock
“TWFFad MJTFY Jw'cr<

. . M = E . ol ol = E . = E s . . . M . M .
e e e e e e e e e e e e e e e e e e e e e e e

The problem is in the routine b1d_aindx mpg
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Another one — a Full CI code

Samples: 4M of event 'cycles', Event count (approx.): 3598896993558
Ooverhead Command Shared Object Symbol
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Profiling

Another one — a Full CI code

Samples: 4M of event 'cycles', 4008 Hz, Event count (approx.): 3598896993550

bld aindx _mpg_ /home/reinh/programs/package/molecule/FullCI_irp/FullCI [Percent: local period]
8,00 and Ox98(%rsp),%eax

gammapg=-gammapq ! formula_tape.irp.f:
xorpd %xmm5,%xmmo

detstrtmpl=ibset(ibclr{detstring{mu),p+15),q+15) ! formula_tape.irp.f: 151
mow S0x1,%edx
or %rod,%eax

4 imp 1a0c
Nop

do nu=1,ndets CAS | formula_tape.irp.f:
add S0x1,%rdx
cmp %edx ,%ebp

T j1 1889

.,_-II:,-_:

if (detstring(nu).eq.detstrtmpl) ther ! formula tape.irp.f:
cmp %eax, (%ri1l,%rdx,4)

if ({Aindx_mpg(1,mu,p,q).eq.nu).or. &
mow Ox4({%rdi) ,%eax
cmp %edx ,%eax

1 je 1a61
cmp

1 je 1a61

secnd Aval _mpg(mu,p,q)=.true. ! formula_tape.irp.f:
mowv Oxad(%rsp),%rax

Aval mpq(2,mu,p,q)=Aval_mpq(2,mu,p,q)+(gammapq) ! formula_ tape.irp.f:
addsd oex10(%rsi),%xmme

Aindx_mpq(2,mu,p,q)=nu ! formula tape.irp.f:
mov %edx,0x8(%rdi)

secnd Aval mpg(mu,p,gl)=.true. ! formula_tape.irp.f:

SOx1, (%rax,%rcx,4)

What is going on here? We search in a list step by step!




Profiling

Another one — a Full CI code

Samples: 450K of event 'cycles', Event count (approx.): 285394911749
Overhead Command Shared Object symbol
FullcI libopenblasp-r0.2.20.50 [ ddot_k HASWELL
FullcI FullcC bld diag_
FullcI libgfortran.so.5.0.0 _gfortran_st set nml var_dim
FullcI libgfortran.so.5.0.0 _gfortran_transfer_complex128 write
FullcI libopenblasp-r0.2.20.s50 dcopy_k_ HASWELL
Fullcl libc-2.27.50 __nss_group_lookup
FullcI libblas.s0.3 ddot_
FullcI FullcI fill_dkpqg_
FullcI libgfortran.so.5.0.0 _gfortran_st flush
FullcI 1libc-2.27.50 vprintf
FullcI FullcI fill ekpqg_
FullcI FullcI bld aindx_mpq_
FullcI FullcT hcalc_
FullcI FullcT find _nulé_
FullcI libc-2. cuserid
FullcI libgfor _gfortran_set_max_subrecord_length
FullcI libgfor _gfortran_st _open
FullcI libc-2.2 psiginfo
FullcI FullcI bld _
FullcI libpthread-2.27.s50 pthread mutex unlock
FullcI tran.so.5.0.0 _gfortran_transfer_integer
FullcCI tran.s0.5.0.0 _gfortran_st write
FullcCI libc-2.27.50 vifprintf
FullcI libc-2.27.50 __uselocale
FullcI L thread-2.2 __pthread _mutex_ lock
FullcI L -2.27.50 swapcontext
FullcI libpthread-2.2 pthread mutex trylock
FullcI libc-2.27 __wvsnprintf_chk
FullcI ibc-2 _I0 _enable locks
ddot_@plt
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Replaced by a bisection




	Blue {Wednesday morning --- I}
	Blue {Profiling}
	Blue {Profiling}

	Blue {Profiling}
	Blue {Profiling}
	Blue {Profiling}
	Blue {Profiling}
	Blue {Profiling}
	Blue {Profiling}
	Blue {Profiling}
	Blue {Profiling}
	Blue {Profiling}


