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- GCcov

« A E HH2|X|(code coverage) &4

« ZEOWMAATL CHQIZ Z2(HYEX| YFe)REE
2 M5t

o (|
= AAFAE EIQICIR| 2 AAA|Zta HA=lo] FMO| 7t
|

A
« ZIb A| —fprofile-arcs-ftest-coverage S MZ Q
" Z2Mo| xf HutYo| Eod ==

1 - #include <stdio.h> [ % gcc —fprofile—arcs—ftest-coverage sample.c —o sample ]
2 : int main (void)

3 155

4 : int i, total;

5 s s total = @; sample Sample.bb Sample.bbg

6 11 : for (i = @; i < 10; i++)

7 10 : total += i;

8 1: if (total != 45) e pEleds) Y \/

e @:  printf ("Failure\n”); !

12 1: return @; Sample.c.gcov
43 3 %gcov sample.c
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- Ltrace & Strace

« Ltrace
© AEANZRIOYO| ALEStE 5 2t0[ER 2| =
= A2E B FHE Vs
* 2|=29| Ptraces 0|83t0] =X X|H 0| BreakpointEdHOE &

« Strace
AH &= XX
= AMaH o= FH
= Ptl‘ace 7| H|=|-I Al‘-g- Breakpoint Sume
Lib1() RIS
« EX E=XY 7|HES AR
B AACO| AKX CCL A 11k 2l o HO
MEXX]{ALO oll = A=
= HASE5EYO HG|EZ H|WA
A o © o|lal Oon S
HE +H AU |ES it 2Yust
o 2e|
open(".", O RDONLY|O NONBLOCK|C LARGEFILE|Q DIRECTORY|O CLOZXEC) = 3
fstat64(3, {st_mode=3 IFDIR|0755, st_size=40%6, ...}) = 0 Ltrace %Jsl-tlol-hg
fentlé4(3, F GETFD) = 0xl (flags FD CLOEXEC)
getdentofd (2, /% 128 cntrico =/, 4008  — 40€ -
getdents64(3, /¥ 0 entries ¥/, 4036) =10
cloae (3) -0
fstat64(1, {st mode=5 IFIFO|0600, st size=0, ...}) =10
mmap?2 (NULL, 4096, FROT READ|PROT WRITE, MAP PRIVATE|MAP ANONYMOUS, -1, 0) — Oxb7£2c000
write (1, "autofs\nbackups\ncache‘\nflexlm\ngames"..., E6autnfsk PN
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- Linux trace toolkit(LTT)

L{F 2| Zf O|HIE A% Bl & X|H0| =HIAES AU

* AMEXE flet 22 E AEHO|A XS - LTTV

Event A() {

trace_mark() (Circular Buffer)

Event A() {

I
|
I
| RelayFs
|
trace_mark(}—"| |
|

Kernel Patch }
}

Event B() { |:\I> Event B() {

Trace Daemon

trace_mark()

|
|
|
: Trace Files
(in DebugFSs)
3 trace_mark() : Trace Controller
} |
|
|
|
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- Oprof‘ler

¢ BlESAE A|AHE EEE}%H
= 2.2X, 2.4x, 2.6x 7 '20f| ZEt=l
= 74 2= A| Oprofile?| S EHd3}

* MEYY =20 e
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- Ci3}4] C|H A (Debugger)

GDB : 223 E C|HA

TEM2O 2 A =4, |2 W4 2LHEHE & =3

Aleizol TR A =X JHs

A X| A (breakpoint) 88 7ts : 2|52 9| PtraceAtE

-geNoE A

H4 OHE M HIC| = A|AHe 240 78
TCP/IIPS2 = &S0 CHE A|AHI0| A 21 24

= AP X} QIE{H 0| A N|= : DDD

KGDB : #28& C|HA

AE U5 25 AHE BEA 548 28

~2AAE B2 24 =7s

’\
( KE S I Kookmin Univ.
\ Embedded System Lab

IASSRREURE - o e T



ols2 A|ARe 45 S8 7s
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« Memwatch
= 22 2F ZX|
Ol= M E2| oA, 2 Fd o{ A, SHAISHX| 2 HEE, LHEESR, AEHEESR
= 02 A| -DMEMWATCH & -DMW_STDIO =7} Z @
« YAMD
= SR Y F 44X

» Valgrind
= DEME2Z 2 & malloc()/new()/free()/delete() @ = ==X
X7\ 9t E|X| R EI1IEEI AHE
SHRIEl o 22| Q1 7|/Mm 7|
Hi g QHE E01 I E=Z0
o2z +==
7|2 E|X| 2 22| Ee YA FAXEO| 27ls HZE| E77]

g

Malloc/new/new(] 2} free/delete/delete[] = & X|

= FHAl A|Z2]0| M
AARACO S TR YAl ATjEISE 7|2

= X| &€l Architecture : x86, PowerPC
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- NAR £ & /proc THUA| AR

« Ps
« X ALEIOIM HAFO Z2 M 20 CHe 2HAFHE KIS
« Pstree
= A|AHIO ZEMA EEE HOE
« Top
« WA 2|sA AAHOM MBSO Z2MA HEE SHOE HOlE
- SO o, HEZE2 AEE
* Vmstat
= Ax"Eol glax FHEE BN F
= CPU, l/O, 22|
« /proc It A|AH
HIZ2|of A= A|AH- HEO| Y

© ZENMA, CPU, H22|, TtAA|LE, THEE, DHE[HM S A|LH HEHH &
E H E
- B2 QEIB|E|S0| fprocE 0|8 3t0] HE 44
- Y7IHG & M|t
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Execution Flow

User Space
« Application
Middleware i 7
'
< Shared Library
Ltrace |«
Kernel Space ' System call
KGDB LTT Kernel Event
/proc
Hardware File System
Memory Analyzer System Tools
(valgrind, etc.) (PS, top, etc.)
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Workbench (WindRiver)

Qplus/Esto (ETRI)

DevRocket (MontaVista)

Mevalet (NEC)
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- Library function {Layer) - Kernel event {Layer)
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GDB Gprof Strace Ltrace Lttng Oprofile Ps, top =cF
27 CIHZ | AFSxiEs | NAWSE | 2roj82i2] | ALOME | ALOME | Z=MXo[| ASZ
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=gt 182 94 58 7%=
Al
APPLICATION E.

LIBRARY

SYSTEM CALL

KERNEL
EVENT

ox
or
M
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N OF Ve e e e L L T e .
<CALL GRAPH>
<APPLICATION ‘FOO’'> =4 ~4

S S

S

S S

:| gl I I I

S
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! Target System Target i i Host system i
! Tracer i !
: User defined i i RA i
i User function i ! :
: Space DUT : : GUI :
: Libraries + : i t i
1 1 1 1
! ﬁ i
i DKT | i Parser E
1
i Kernel System calls # i i I i
1 1 1
i >pace Kernel events + DRM i i Host Tracer i
I I i :
s L e |
'| Hardware . :
- J |

= BT AE A|AEI(Host System)
“  Host Tracer : 0| Z2|#|0|Mo| A& H0| 22 0|835t0] B40f T3t HE (G40 0|2, Fa 5)2 =
= Parser,GUI : 24 ZIt=2 ASIH ALEXHN A XS
= E}2 A|AEl(Target system)
. DUT(Dynamic Userspace Trace), DKT(Dynamic Kernelspace Trace) : MO 2 AtEX}, HY IS =X
= DRM(Dynamic Resource Monitor) : CPU, H| 22| 52| A& A8 L atZ &4 " 5
| \ KESER i
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LOGING < : : : "--; 2)
— REPORTING : : : o
Tracer | Il | 3 C g4 EY HE YE £
) |5 - M5 3N 7o 32 29 ngloz 2
« : AL QU5 = T
User : Library
functions functions
- ¢z 4
= A2 g glo], HiojH2| EM = HE}
§ Q10| Measurement Code(ds £ 3
Sy
: Ty E) &l (Ptrace system call Al2)
SR o0 3 - Y TS HE N
Tracer — Q
Q
b - O{E2[Alo|M £t 2 mEto| LMK
LOGING g %2(QHS = 2H M)
Ty
: : M —~
User ~ Library ( KESESw .

functions functions




Event A() {

trace_mark() (Circular Buffer)

Event A() {

trace_mark U/

Kernel Patch } -
}
|::> Trace Daemon
Event B() { Event B() {

trace_mark() Trace Files
(in DebugFs)

|
|
|
| RelayFs
|
|
|

Trace Controller

}

|

|

|

|

e I
} trace_mark() |
|

|

|

|

I

Inserting Markers Tracing

+ SYIAEYUS ST ALY SE, HE O|NES =
" 2lS2FHE FHI| LTTng 0|8
AL 2 ENAHE OMES WS SH A D
- FE I MY FHA AN SO O F=H HEE 7|5
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ex) syscall(ent, usr, foo, param...)

Syscall(Status, Type,Name,Param)

Logglng
TRACE Files

ZF A} X} Qeo] Bh40| FIQ! EIS X|H oA EN system call 2
EE
2. HONES %

3. DKTOM 58 JEE +H
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Eeolp 8o 45 5W e
Graphic User Interface

= Analysis Result - Eclipse SDK OO0 User Defined Functions [e]e)e]
File Edit Navigate Search Project Analysis Run  Window Help | IM] (s) Calls ExecutionTime[ONE] (s) | —
@& || 2 a8 5 & or - T (Danalsis Re... ” || & __libe_csu_init 0.017 1 0.017001
= = libe_csu_fini 0.020 1 0.020001
O summary 83 0|3 calree 2 8 = -
= main 0.026 1 0.026000
SLIDERS > kemel_irg (0.001)
= on_new_activate 0.051 1 0.051000
Layer | Execution Time(s) | Event Count > kermel_send_signal (0.001)
= is_legal slide 0.102 7 0.014572
[54 User Defined Function 9.003 ] > kemel_irg (0.002) L
= has_player_won 0.197 7 0.028143
& Uibrary Function 17.969 60 > kemel_send_signal (0.002)
F create_main_window 1583 1 1583000
B systemcall 9.118 28 & kemel_send_signal (0.001) — =
[l I
= Kernel Event 35.972 19 > kernel_send_signal (0.002) o
= ToTAL 72152 1160 ) kernel_send_signal (0.001) Shared Library Functions OO0
B & type_cheo M (s) calls ExecutionTime[ONE] (s)
S usk 2 UE‘SVS‘B’N‘ - =g 5 mm_handle_fault (0.001) = gtk toolbar_new 0.074 1 0.074000
— b innna =l | &8d image_menu_item_new_from_st 0.077 2 0.038500
Execution time [ I
B gk box_pack start 0.084 4 0.021001
0 1 2 N 4 2 detail 2 vEE
- = & strdup_printf 0.089 7 0.012715
on_button_clickes
8 N g tyne_check Instance_cast (et 1001 button_new._from_stock 0.003 3 0.031000
swap_button: _menu_item_new_with_mnemor 0.115 3 0.038334
create_main_w.. it ConEn S | oo Main Events gtk_statusbar_get_type 0117 10 0.011701 ol
has_player_wo Layer LB 0003 &L (]
F Total Execution Time(ms) 0,081 oo
is_legal_slicefj () ) 200 | | i System Calls 000
N Self Execution Time(ms) 0.013
on_new_activat (1) 0.000¢ |. IM] (8) Calls ExecutionTime[ONE] (s}
Arguments 36076,267016, 78676, 11,0x1b36: —
main (1) [ men handie faulw rermed scftirg getresuida? 0.001 1 0.001001
N N hemel irq. hemel_send signal _
__libe_csu_fi (1) [ bemel_timer set getresgid32 0.001 1 0.001001
__libe_csu_in (1) = getidaz 0.001 1 0.001001
= ﬁ} =
( time 0.001 1 0.001001
J 0% J Istat64 0.002 2 0.001001
— exit_group 0.002 1 0.002001
- —== @ getpid 0.003 3 0.001001
g_type_check_instance_cast =
5 [50 ||
= Kernel Events 000
4
M] (s) Calls ExecutionTime|ONE] (s)
» 3 2 ipc_shim_create 0.001 1 0,001001
E = net_socket_create 0.002 2 0.001001
u
Ja 5, = net_socket_call 0.020 8 0.002501
%, ﬁ:"? = fs_close 0.087 84 0.001036
b , v,
1 % ® g 2 fs_ioctl 0.110 108 0.001019
% ,
% 2 %/Q%/ = fs_open 0.175 130 0.001347
0
fo_wri 0.477 108 0.004377
0,000 0.005 0.010 0.015 0.020 0.025 0.030 @ e-wite =l
Time Stamp K1) [ |

4o
H

EEH2E A SR EA 8

[
EAPO

VS XyE EEE

PN
(KES
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= g A58 HwLE 224

o T2 : http:/isourceforge.net/projects/ipa-tool/

+ JHEQUA : 9T

« V0.2 released, v0.3 7|2 XIS
= AF2X G FX7| £ A3} GUI 22t

. IT23 A U ALK} 7}0|E BA E2

- 29| : 10,820 (2010. 6 §xH)

CI22E 314 : 290
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