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Value

sine

cosing

= 9.863182849213420E-01

= -8.646004681504512E-01
= 9999636313903533E01

Mode: [Vleleve Samples |vl [Selecﬂhems...

= .B897122665409466E-01 15

= 9.839865960750568E-01

= sine
< cosine

T -9.123854295707058E01

= 9.536574605599381E01 05 -

= 9325578117808162E-01
= B8.9484617072389WED

= -9.501741221671883E01
= B140008264864739E071

= 9.651860757290984E-01
= 7.131121141771273E01

Value changed since last sample

= -9.775525258147957E01
= 5.946642445353578E-01

= 9872395765014239E01
= 4.615737923007912E01 0

—— —
100 150
Most Recent Samples

MR EEE

T | —— T T
50 200 250 300

Sample # 282

Automatic Refresh (3¢ [100s |21

= -9.942206775001375E01
= 3.171178305846042E01

Sample # 286

Automatic Refresh %]

4

K 2-2. R=U bV BEE N R
Graph S /UIN—U b 0 EES N TAHBIZEIK X212 £,

ALY U 4 RUDBEFBROIMBE L TREINTZHE, SR VEAL - T 0 v RUNBY)
DEESHI-EFERVET, —H UVESNZE—RTHoTH, ALV UL RUNRT A 2
AbENTBEE, OIS NI SFZ b —FEICT A 3 bENET, TOn, SIS iz %
NVEFTIHEVAEATIEIHY EX¥A, UIVEELIZREDBEA I AR LEBEILTH Ny X 74
LRFICAH T,



NightStar RT Tutorial

NR=TVOH LGNSRV EBTFATDHE, TDXA L N—EEEYT A RZ U EHENR
FNERT T L TR=UDERIGESSETEBHLTTIIN, U4y FURSRRABHAIN
DT E R EMEAERT DI ETIRELET,

& NightProbe -0Ox

File  Target Programs View Record Tools  Help

PREAD «F0 EHEB O~ B

Configuration Browse List
Grapn
Mode [V\ewL\ve Samples ‘v] [Seledm&ms
19 A
< sine
o cosine
0.5 H
g n—‘|
E
[ Columns. ] Mode [V\eleve Samples T
| tame [2] ] =
sine = 547022140967 6048E-0 =B
cosine = -1.648561046277579E
= -5.024611261224546E 4
= -B8.532514478755851E a4
L e e e sy e s e ey s B T
(1] 50 100 150 200 250 300 350
= -4 565220025822717E- Most Recent Samples
= 1480011741403 115E0
Sample # 307
sine = 4093333836119926F. Automatic Refresh (%] [1.00s [ 2] E] E] E] E] @ @ -
cosine = 3008905883079935E0 =
Sample # 310

X 2-3. BEhHRP DRIV

ERIE, =P OKEER O LIRIZ D> T Graph 7SRAN RT v 7 Eni=i=, 228 List /<
IO FICERINTND ZEERLTNET,

2-4



IR

ZDWE T U A - RE BT 5 & Graph /SR VR~S—VNICHA S, B CAER SN
ZEMNHE S ET,

NightProbe

File Target Programs View Recod Tools Help

PR D «SE

Configuration

Mode: | View Live Samples ‘ ]lSe\e:tlt:ms

YNyZyYVyEawYw!
oj: 1l|| Jl i!ll I,J 1l|“|||’1| il‘|| Ji it1|| |r1i 1l|“||lfll 1|| J] i‘ll |’l
]

_- 100 Jﬂﬂ

150 200 250
Sample # 325

Most Recent Samples
Automatic Refresh 3]

= sine

& cosine

Values

1
350

E@EHE-@

[ Columns... ] Mode [VIEW Live Samples |v] [Seled ltems...
Name | — | Value 'ﬂ

sine = 4041359647839041E01

cosine = 3.17122913809427 6E-01

sine = 4.514537139001663E01

cosine = 1.648587218959383E01

sine = 40975340618566884E01

cosine += B535167958101247E03

sine = 5.422507058360454E-01 -
cosine = -1479985497871588E01 =
Sample # 329

Automatic Refresh %]

X 2-4. List 73D _EiZ&H 5 Graph 73RV
IMPORTANT
NV RVEBE L L9 & LB, FET 25N ERAFR S i
WIBRIE. A - U4 Y RUDY A ZEHR, FyF 7 LTNRVIR

»@#4%%%¢\%%tw%ﬁﬁﬁwﬁwb/%/7L1w&wﬂzw®
BOBEFEZR L T TS,
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NightStar RT Tutorial

T 7 4V R T, B LSRR SN Y — WTl X — VO AN S v EZ B L E T,

WOKNIZEWTIE, Table 7S /123 Graph & List S /VOLRNTEMN S E LTz,

[ 2] NightProbe -0OXx

File  Target Programs ‘iew Record Tools Help
FRAED « S0 EHEHS O~ B
Configuration | Browse List
Graph Table
Mode [V\ewLwe Samples ‘v] lSeIedhﬁms...] Mode: [ViewL\ve Samples |v] [Seledlhems...]
’ |
& sine Sample Vl sine | cosine
q 1 9.999959502250392E01 B.53762143 7366546603
05 @ cosine
B 2 9987744391722430E01  1479959254329640E-01
3 0 3 9.948153014292241E01  3.008855275923056E01
©
= 4 9 881295685345565E-01 4 463663419705859E-01
= 5 9.787353857508901E01 5.808561541337323E-01
] 9. 666585616367655E01  7.010433841430058E-01
-1
L L U U L U DL 7 95193219847 11745601  B0396BE285061294E01
0 50 100 150 200 250 300 350 400
Most Recent Samples 9345966595243 134E01  BE70975303901165E-01
Sample # 360 a 9.146994604232058E01  9.483B31837923442E01
= 10 B922951379154416E-01 9.863165350746592E-01
AR E
ol p 1 B8.674451005879934E01  9.999635408095693E01
Ligt 12 B8402174605508337E-01 9 839881660905672E-01
= = 13 8.106868467466902E01  9.536606632906549E-01
Mode [View Live Samples n Select ltems.
14 7.789342003986476E-01  B.948509086297051E01
‘ Name |=| Value l:l 15 7 450465531562550E-01 8 1400699 19046008501
sine = B106363467466002E-01
cosine + 9.536606632906549E-01
sine B.106865467466802E01
cosine = B0948509086297051E01
sine = 7.789342003986476E01
cosine 894850908629 7051E-01
sine = 7 450465531562550E-01 =
cosine = B.140069919046008E-01 =
Sample # 363 Sample # 15
= =
Automatic Refresh (%] Automatic Refresh %] ([Is B
|

X 2-5. Table E = —2%8BM&ENT=R—Y

PRIV OR S —F %/ ) v 7 LCRERYA RCARDETRT v 7T 52 & T/_RFLDF

AREEEST D ENAREE R £T,

2 TSR

TS5 T4 HN s a—P— e f L H—T 2 —ZADE ) —ODEEILIZ TSR ADER T, # 71k
REE, 2 DL EO SV EFE UBATICB AW A A ERTELS 2 & T GUI iz &b+ 3
ZEEFREICLET, TO%, X757V v I T ETREMIINN R LVE ERIESLZ LT
RETT,



ST RRNV B ERT DT, =Y

THLD SR DAFEER TR S22 BB L TF SV,

IVEIL

WAL TWAEEDOSRLD FEICE THRERRINDSF

B NightProbe -0OX

File  Target Programs Wiew Record Tools Help

ZPAED = S E
Configuration Browse List
Uit T8 Tabla
Columns. . | Mode [View Live Samples +| | select ltems Mode [ View Live Samples +| | selectitems
| Name |= Value [=] ‘ Sample vI sine I = ':]
sine = 2615600580456744E01 1 B.67451005679934E01  9.99963 5408095 693E .
-
cosine 5 AT ] 12 B402174605508337E01 9 BA9E31 660905 672E-01
13 B 10GBGE4G7466002E01  9.536606G32906549E. .
sine = 2.106957496094004E01
e et 14 7.769342003986476E01  B.948509086297051E01
o] ) 15 7 45046553 1562550E-01 8 1400699 19046008E-01
Mode: | View Live Samples [=] [Selecmems...l 16 7.091167885482276E01  7.131195552947748. .
y 17 6.712433873955004E01  5.946727781276225...
= sine
18 6315301578820990E-01 4 615832082430596E-01
s @ cosine 19 5.900859510263019E01  3.1712794702531689E ..
2 20 5.470243623208700E01  1.6486395 642881 65E-01
3 0
e 21 5024634204008081E.01 8 540474916611725E
05 2 4565252695062418E01  -1.479933010777271..
23 409335680470 14619601 -3 00882996081283 7E
T 24 3.610243868035007E.01 4 463639674157159..
0 50 100 150 200 250 300 350 400 25 3117234276270850E01 -5 BOBS39941043371E ..
Most Recent Samples
26 2 BISEBISEMSETMED] -7 0104149 1B260BB4E-0 1
Sample # 379
27 2.106257496094004E:01  -8039670504967339 .
=]
E— DIN[EIE a s s
e o 29 1073506485641914E01 9 483823422 602438E.01
cosine ¥ -9.536014617065463E.01 0 5.517909254704709E02 -9 8631609 75956257
31 284729472812 1467E03 9 999635181467702
sine = -1.536214600154930E01
- 2 4949230731455099E.02  9.889885597020350. .
cosine = 8948520930904033E-01
33 1.016962546121732E01  9.53661461 7065463 .
[ €10 =
34 -1 536214600154930E01 -5 948520930904039F
Sample # 382 hd
Sample # 34

Automatic Refresh 3]

List J

Automatic Refresh [X]

X 2-6. RRXNVEBELTH T EHER

EXIE, Graph 733V % List 7S % L EOTTONE NS List 2S5O FEIZBE N> TRZ v 7 LT
WAHEZATY, YUR - RZ UEME LSS, Graph 8L O List A3 & 7(b3h b7z
WA=V DR CERE ST 2 F 2R ¥ 70 List S3 v BB ET,
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NightStar RT Tutorial

2-8

2] NightProbe —-0Ox

File Target Programs View Record Tools Help
FPRE® «$E = G L
Configuration | Browse | List
Grath Tabl=
Mode: [Vlew Live Samples | l ISe\e:t tems.. Mode: [V\ew Live Samples ‘v] [Select Items...]
i o EhE Sample v| sine | cosine F;]
1 o cosine 31 2847204728121487E-03 9 999635181467 702
i 32 -4949230731455999F02 9 839885597020350
B 33 -1018962546121732E01 -9 536614617065463
d 34 -1.536214600154930E01 -5.948520930904039E. ..
05 - 35 -2051256003861611E07  -8.140085332448029E01
1 36 -2.560675066038565E01 -7.131214155616331...
37 -3063075509501417E07 -5.946749115154704.
il 38 -3.557080289184271E01 4.615855622205012...
] 39 -4041335375510747E01 -3.171304636299150. ..
m 1 40 4.574513461191126E01 -1 B48665736935143..
f: 0 41 <4975317600173227E07 5.543128395776766...
= i 42 -5.4224847 62475387601 1.4799067 67214481E01
B 43 -5.85476929605 7996601  3.008504663661431E01
d 44 -6271046286244881E01 446361592857 7028E. ..
i 43 -6.670114803486564E01  5.808518340708521E01
05 | 46 -7.050901030563593E01 7.010395995042347E. ..
47 -7.412361200658435E01 8039654724816773E. ..
48 -7.7535047580 78489E-01 8.870950806916488E-01
] 49 B073390473789159E07  9.483815007394654E01
1 50 B.371159008313947E01 9.803156001090471E. ..
) 51 B 64507801497 6306E01 9 9996349547 69300E.
'1’,...‘,‘..‘,‘..‘,‘..‘,‘...,....,..‘.‘.H.‘ 52 8897098436899673E.01 8 8398895240 65389 E-01
100 150 200 250 300 350 400 53 9 123832571623726E01 9 536622601157224E
Most Recent Samples
54 49 325558957695392E-01 89485327754M8017E01 E
Sample # 398 s
e (8 () 0) ) ) 81 @) (e
l r—. e Automatic Refresh [

NightStar > —/L I 2> 7% 2 h « A=a—DOfHIC

AT FAN A=

IMPORTANT

SRRV EMMD SRV EIZBET 51213 B AR MO AT O LRI

BLTTFI,

ITFAIAZa—

IV 2L D T
IR £,

BB LSS, KoYy 71k

FEFIERFLTNET,

—F, TR A=Y AREROSH HEEL L IXT AT LD RIS

B~ 2257V v 7 FT5L8NAEA=2—TF, TNOEONENEZ Y v 7 LT-fE
LINBEFEa TR A

WFIEZ Vv LT AT ADILr TR MIELL DOBRE]

Ama—EFHINET,

RHePTRGE. 7V v 7 OBELZRA L TA =2 =2 FI AT HEl

ITKFT D728

LT
ik s L <

LRDIME DI DEERLTFIVY,



IVRIL

Fa—rI)TZILDRY )= 2ay b

ARFa2a—RITNANTEIN AT V=2 vay heEREDD, KA U4 RUDHA X
ERIEIT 74V PEREOEFIZLTWET, HASNI_— ORI ATRERZER AT A A —
EEbELID, RERY 4V FUORKRITEMPLIEL 2D FI(Z 0 & 5 e EME T 2 R
MEC L E ),

LNLERS, ZOFa2a— b I TLOa—F—ThHNE, AL U4y RUDH A XEPEKRTD
FEMIHRELET, 2997232 L THADASRILVONEFE AT 00—V T B 0%EERL %L DT —
B EWERTHZ ENAREL 20 £,

RKF2—FITAVHNDEL D7 —ATliE, A7V —VOIERINTZEBEDO—FIIA A« T 4 v

Fohbikesh, Box 7 ) —r v ay FELTEENTOET, ZRABIFEY —LD AL
Ve 4 RURNDOSRADBFHY LE T,
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NightStar RT Tutorial
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3
NightView O F|H

NightView 35X A L7 VT 4 N T 7V r—va VHICERH SN T 7 4 Iy —A L
AOLTOT Ny 7B LIRS 57200 Y — /L9, NightView 135/NREDOTH#IC L W Ko7 =
Ty ECETHOEROT nE AR EM, TNy Sy FEUTHZENTHETT,

NightView IZLLF 2 & B 72T N o HICRO D ETOREEZYPR—FLET

e 7L —JKA b

ML ABY R T LT FEST
BN LA ROME 2 T 1179 23T

SERTL IR R K D T
TVL—URA L NHOGFHBLOEHE Y v b

N=RU 2T 2XETETRVA - NI (UxrvTHRALH)
T TVBIOV R w7 TRy T

IR 727 Sy ZHEREIZIN 2. T, NightView [XIR ORE B 12 L F

o T r—a RETA N RARA U N ORMATT

Tu T AETRICT ST A0 — 52 B0y FEEH, FEATY HLL
R R AL e Y -1}

Ry b RXRyFBIOA RV FRA VOl

R Ul CF — % ORAR,

o— RA[ERE Y 2 —)b

<“NF ALy M7 a7 A0V R— b

BT O ADT Ny S

AT DTNy T

BEH4 2 U 2 b & AEHT

AEVDRT AL NERR

53 I JE

ALy REALOT Ny J((Ri#, B—2 L v K, #EAL v R)

A~w— FFR(ARHEE R ITEMERBE TR RIN TV L EFREZ I A X~ A X)
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NightStar RT Tutorial

NightView D#2El

- kpa~vr REa~vr K a7 B TAS LT NightView 2 FE{TLTFEW
nview &
FFT A by T EOT A 2 EE TNV ) w7 LTREN,
NOTE

NightStar > — VO FT A7 ~ v 7 « T A4 a B nWiaid,
/usr/lib/NightStar/bin/Zinstall_icons #3E{TL T F &L,

NightView % fZ#E) 32 & NightView A 1 >« 7 ¢ > RURBENET,

NightView Debugger

File View Shell Process Source Eventpoint Data Tools Help

PIEE=PEETIXO0 EZZEE-AB B EEL

Source Eventpaints
Typel ID & | Location | PIDl Enabled | Ignore | H'nsl Crossings |Cmds| [

&1 (0D
Context @@
Item Processes for shell local L=
1] EII]@
Context Locals |
Messages
NightView 7.4(nview-rigll756A), Linked Mon Jan 28 16:49:19 EST

2013

In case of confusion, type "help”
Ausr/lib/Nightview-7.4/ReadyToDebug
~jeffhs.bash_init ......... complete.
zippy> Ausr/lib/NightView-7.4/ReadyToDebug

Command: |v} [RJJI'I All Threads ‘v]

No process

4

B 3-1. NightView AAf >« v 4V K

3-2



NightView DF//F

NOTE

NightStar %1 > A2 b=V E TR HON—T a LT v 77 L—RFL T
& NightView % 828192 ORI TOHA. MIHBEEZ L5 2 L2k b
LNWERA, TOEEO FHEMOF = v 7Ry 7 A%l TEDO%OLE)
ZB W T 2 BN D = L A FRETY,

EENRN DA, BiATT 5121% NightView R & 2T L TTF &V, LAAT
IZ NightStar Zffi> TRV ZOHKE I AT <A AL TNWDIEE, KF=2—
YT NEERT MR BT 57207 7 40 b O AR — R L
7ZIEH9MBWTL & 9, File A ==—» 15 Load System Default Configuration
ERINTHZ L TENNARETT,
AEOHITIX, Y IN T TV = arET AT LET,
NOTE

app 7u 77 AEAR L TORWEEIT, 1-4 X—Y0 [TFanrsJ 500
Rl ZZBL TR,

- Process A ==—7>5 Run...Z&#R L Runonlocal 14 7 a7 OFTF Ak « 7 ¢ —)L FIZLL
TZAJILTNightView A A > + U 4V RUTARF 2— R YT/« 77V r—3 3 U EiEH)
LTTF&EW:

-/app

- FA T EHLULITIZOKEZ T LTI R 7 A2FITL TR,

a7 T ABERT D EDH TS Messages /S RVICETRLET,

ITOT=DIZ app 7177 A3 a— REN7-F, NightView 13811 Y » 7 OWIAEMENK T L7z

e
ER{(EL, —HOFNa A NT 7 Z— 3= FRFATINDANCT RS T LefFik L,

3-3



NightStar RT Tutorial

V=R e 2RV main D Y — 2 a— REFERLET,

File View Shel

Process Source Eventpoint Data Tools Help

PIEEZEEEET I XD EZFEE-ME H* E[_%

app - local:18653 - app.c Eventpoints
;é vaid* E] Type | 1D & | Location | PID | Enabled | Ignore | H'!tsl Crossings |Cmds|
59 cosine thread (void * ptr)
+ B0 {
+ 61 control_t * data = (control t *)ptr;
+ B2 struct sembuf wait = {8, -1, @};
+ B3 work(1);
64
+ 65  trace_set_thread name {data->name); 4
66
67 foridas) 4 Context
68 semop(sema, &wait, 1); Item Stack for local:18653 app
69 data->count++; #0 0x00002aaaaaabc060 at < dl debug state>

70 data-»angle += data-»delta;
71 data-»value = cos{data-=angle);
72 }
73}
74
75 1int
76 main (int argc, char * argvll)
« 771
78 pthread_t thread;
79 pthread_attr_t attr;
+ 80 struct sembuf trigger = {8, 2, 0};
+ 81 const char * data_file = strdup("/tmp/c
- 82 nosighup();

P

83 i
+ B84 if (arge = 1) { EI:' EII]
+ B5 data file = argvl1]; Honkext: l Data Locals ]
86 ¥ Messages X
- 87 trace_begin (data_file,NULL); r Ea TG TCa W ngu. T
a8 dingbat> app
+ 89 sema = semget (IPC_PRIVATE, 1, IPC_CREAT+0666); New process: local:18653 parent pid: 17980
ag Process local:18653 is executing /users/jeffh/test/tut/app.
+ 91 pthread attr init{&attr); Reading symbols from fusers/jeffh/test/tut/app...
s 92 pthread_create (&thread, &attr, watchdog_thread, NULL); Executable file set to
a3 fusers/jeffh/test/tut/app
+ 94 pthread_attr_init(&attr); Program was dynamically linked.
+ 05 pthread create (&thread, &attr, sine thread, &datalo]); Dynamic linking completed. -
<| | ) -
Command: |»| [RunaAllThreads |~|

app - local:18653 - Stopped for exec

X 3-2. a— R&Nizapp a7 7 A
NightView 1T 70 A2 TR VUV IABIRYALF ALYy ROT0 T T LADT Ny 7'

BR—FLET, AF2— NI TATIEH. EHEHORAL Y REEI VLIV TrEeRE2F Ny 7L
7,
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NightView DF//F

> — » »
BEALY FOT/IN\y Y
TSV r—v g idmain ALy RIZEDARIND main ALy KE 4 5DEMAL Y KT
RS E 9,
- UTFOa<wrs REANLT o A2 EB L TRV
resume

2FEHDA L v F(watchdog_thread)idZ U7 4 /LA Ly KT B0ms D7 > KT A L &5Fo
TAL—RIZFATTHMERDH Y £3, S bRTIITHEL <Y 9,

NOTE

watchdog A L > R A vt — « NF A —R—=TF D A v ¥—T % Wi
FINZH I L TN T, oA R o — P —(1-2 X—Y D [ —F—HERD
RIE| SR FEIT root = — P —TiIRWIEA, 4T SCHED_FIFO ~*
rPa— 7 s 7T RAIRETERWIZDTT, Fifeo—¥ —F 7213 root
2—PF—L LTITTDHIEEZMFAILTF I,

ZDALy R%& protected & L Tv—27 T 250DT, DR Ly RAMEIL L7ZKEZ NightView 132 @
ALy REEIELERA,

- Context /XL ™ watchdog_thread #4727 U >~ 2 L Protected Thread &= v 7 /K v 7
27V vy 7 LTREIN,

T XA R - 3% LT watchdog_thread 17IZ BLGE protected # R 7T 25 Z & TIGE L ET, 3£
BRicid, protected B LI NightView 23 ERF 4 2455172 2 L v @M CF,

2T NightView ALy RBEDEN ALy FOY X MAICRFINET, ALy FEMEIT2—
P—IZ &> THERE 20 £4, 3E-OV T NightView User’s Guide @ Concepts #12 > 5 Thread
Tags #Z ML TTF IV,

BIRDONWL DD EIZ > a NI BNWT, TRERABFEILIEAE T L —7 RA v NOMOFIESfE
JALET,

- UTFOa<wy REFITLTRITHICTL—RA LV FEHFRELTFE N :
b 52
TavRFAL Y RO 1 9N B2 ITHOT L —I R A > MIBEET L E TEITSNE T,
watchdog A L v RIIR#EINTWHOTEIEET, 2 TOIHE#ER L v Rix NightView (2 X 0 Z
kExnEd,

- Context X)L EERT B2 Context ¥ 7227 U w7 LTTFEV,
- BB FERENZA LYy RERBELTTI,
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NightStar RT Tutorial

3-6

- WERORKEHCHILT walkback U A FOBRFIOHEE R L TF XU,

Context
Item |Thread5 for local:18659 app
- & 18653 C thread 0x2aaaaaafeda0
i@ #0 0x00401110 in main{ int argc = 1 (0x1), char ** argv = 0x7fffffffded8) at app.c line 105
[ C thread 0x2aaaac000700 (watchdog_thread), protected
B 4 18659 C thread 0x2aaaac201700 (sine thread)
=- #0 0x00400ec? in sine thread(void * ptr = 0x602120) at app.c line 52
@ [#] data 0x602120 struct *
L [F] ptr 0x602120
; - [ME] wait struct sembuf
-- 4 18660 C thread 0x2a3aaac402700 (cosine_thread)
B i 18661 C thread 0x23aaac603700 (heap_thread)
K1 ()

K33 AXv7 « JL—LBEBEEN/ZaVTHFRAL - R

walkback U A kOl # D Frame # BT 5L 207 L— AT 2L TCoOa— I NEREF R L
*9, BALEEBLOEALEEA~DORA o Z 2 BICERT 5 Z ENAHETT,

Source NN FRENTNWAE Y =L, T AZEILSEZAL Yy KOT s T 05 Ho
ZIWZHE LD TT, AEMNOAR Ly ROBMHL—F > OAHERDL Z L TEILLIEAL Y
K&H25 2 &N AHETY, NightView (% pthread_create(2)IZE X 7=flth/L—F TS &
Z Ly RICAFZ BEIICE Y 4 T4, FIiZ set-thread-name =~ K% - T NightView
DN TAL Yy ROAMERET DI LENFRETT,

BROA Ly REZ Y v I 3252 THORL Yy RO T2 MYV EZ D Z ERAEETT,
Ay R&7 Uy 7325L NightView A A2« U4 RUIZRRIND Y —RITEDALV Y RE
FATL TV DEFNCEDY £7,

H BT, select-context =~ F&{#-> T Threads 7 4 A7 LA IIERENTWVWH AL v
F4#E L<i info threads =~ RO ANDIEET S Z & b ARETT

info threads /v
select-context name="cosine_thread”

ALy REMBA Ly NET—ETIERWESE, HIZ—EBETHDIALy NIDAMHEHTHZ LR
BETT, ALy RIDIFIALV Y RERT 16 I T, ALy RERPIZALVY K- 477 VIC&
DEIY Y ThhET, AL v FIDIX Context SR /LVNDOK AL RIEA EIZdHh 5 HFE [Cthread)
DELBIHE £,

-7V w7 LTEITHO AL » Ksine_threadQD = v 7 F A2 MUV B2 T EEW,

NightView [ZA L v R& BB L OEIEI 5 FiEE2HET 5 Run Mode gk LE9d, 77 %
/L bk Run Mode /X Run All Threads T9~, it~ C, 77V 7 —va VBT L—T KA v MTET
% ETIERNOHFET NightView I8 1L X726 7 7Y 77— a YN (FE protected D) TD
ALy RidfEIELET,



NightView DF//F

[FIFRIC NightView 73 2 Ly ROETZHB LIcha, £A Ly FRFETEHERLET,

Run Mode # RunOne Thread IZE®E L7546, TOHBR ALy REHRBET L EETINLIOEF1I D
DIERDET, FIELTWIMOETHDAL Yy NiIEIELZEE L2 0 £5,

YV LX—=D 1 DOTHREDETE—RFE2RTA T ar - VR NERDIZENERET, T74
JL N CAE B IZE i FE0 Command FEO AN H Y £,

RBun All Threads |v]

K34 RunE— KR+ ¥&L 7 HZ—
- UZ2+%227Y >y 27 LRunOneThread TE— RZ BN L TE— REZZLZELTFEVY,

- #DPC T A 2H 5117 H (semopQ DIEOH L) TIE1ET 5 &£ T Next 74 = v &R 7
Vo Z7 LTI,

“Next 74/ 2>% 695 LEIZ U v 7 LTRIV,
Next DEENFET LRNZ LIZKUFTNTLZ3 WV, ZHUX1 DDA Ly REETIETWDHET
DT, ZTOALy RixsemopQOMOH L TT vy 7 S, oA Ly K(main A Ly R)RZ

N&x7 vy 7ffET 505> THEHTT,

- Next &% v &/ 9512 Interrupt 74 22 FLTF S0,

NOTE

—DOT 4 AR Ea—TarD—ED glibc D/3— 3 % semop(2) /L —
T HOTEME7: walkback TN RET D FEREMERH VD . ZHITA L w RAME
LG E 20 £9, Z0r—2TiE, #%hikd 5 walkback & interest
IEARBMBBNCE L THRIRT 2 X 5 IR LEE A,
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FERIC—ERD v AT AiZ glibc DT /N 7 e R—=T 3 U PRA VA M—LENT

WA RTREMEDN B D . DAL NightView 1 semopQNER & 72132 L& Y

HIL—F DY —RAa— REFRTHIENAGETT, I ThoThH, &

LAY AT b a— L) TEIESHRVRD T, #Hid T2 L5127 L—n=

A RAINFE RSB AREMERH Y 57,
V=R RENVOITERSORNCSH B 7 L —D ZARANIHR MO A X v 7 « 7 L —ATIERNA
By e TL—AIMBLTRY, BIEO 7L —2ARNH 77 a7 5 AOMERH LEETETHD
ZEERLTVET,
77 4/ b T, NightView [ZEE T3V 7 L— A& ELRICLET, BL—F O T(T A
v TIERIR L TH-> TH)ETDOT L—h%x RIZWEEIE, interest threshold (2% — T — K min %
HETDZEMNARETY

interest threshold min

—Ha<y REFEITLZ6, walkback [HHRIZETHOT7 L —L2E2F R L, EFOT L —AIZHNESE
HOETWETHIDT LTIV LRALTTF ANy 745 2 LRTRETT,

- ROz~ K& LT interest threshold #¥ ity L TF&EW
interest threshold 0

- Run Mode % Run All Threads {2 # LT F &V,

7O ANDBET

T I hEmT Ny FRCLIE LR TR T AEBEIT LIS R ERHY £,

NightView IZBBIFIC R TDA N FARA » MRELTEL, 7r B A2 \BEIITLERIZZEND
ZEOEMALEYT, HL., AL v RO protected 27— & A3/ HA L E£8 A,

L72>L. NightView [ZFEITHIZ protected B A ET D7 DITHEHTE MDA Y v REFF- T
WEJ,

BN T e A EBEITLET,

- Process V— /L X—HND ReRUN 7 A 2L Z T LT/ T LA&2FHEH L TFEV

9

NOTE

HHWE, et RAEEET A 7252 Command 7 4 —/L Kb EEKRO =
~ v BRI B Z L bARETT :

rerun
- kDAY REFNTa R EF L TR

resume
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TU—I KA MO HBMICHBEH SN L—2 KA v MZBET S & watchdog_thread()

EFEDETOAL Y FAMEELETHA, ZHEH 30 protected TIXR W=D THAH Z LITHEREL
TRV,

Z Ly ROFEFTZBAME L7 protected 2 H ICFEA SN D X IICEDAT —F A ZFERT BT
Ry FRA LV bE#EAT A ENFAEETT,

-288{THECAIZ m—)L - UL LEDITHZ Y v 7 LTRIVY,

- Eventpoint £ == —7>% Set Patchpoint ZER L TTF S,

- Set thread local tag values 7 VAR ¥ %227 U w7 LTFEW,

- Thread Tags 7 ¥ A R v 7 A|Z Iprotected=1] L A/JLTFEW
- Enable, disable after next hit 7 AR % > %27 U v 7 LTTFIW,

~Location

=, | |app.c:288 ]

[] Line numbers in location must match exacthy

Options

@ Enable

() Enable, disable after next hit

() Disable
Condition If: [ ]
Ignore Count: _
Name: [ ]
—Action

() Insert an expression at this location
() Branch to a different location

@ Set thread local tag values

Thread Tags: |protected=1| |

| ok || cancel || Help |

X 3-5. ZFEH®D Set Patchpoint ¥4 7 u s

-OK%&7 Y v 7 LTRE,
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AT BERREIN2881TH #7925 LESIZEILEH &N protected & L TREINET,
- L) ET o AEFEETLEBELTEEW

rerun
resume

TuvREL 2 fTHOT L —0 KA MIELETNE, U v FRA 2 MIELEETaTF2
ke T4 FUNICH 7 (protected) 2 < L £97,

- Eventpoints /SR D T L—7 KA v~ EEAEZ Y v 7 LT Delete Zi&R, & L <ITRD =
< REFEITLTERITEDT L= R A v b ZHIBRLTTF SN

clear app.c:52
- R EADFETEHBALTTIV,
NOTE

NightView O EE/RHEFED 1 DIZ7 0 ZADFITE LD HLERLFAE DT
Ny TEMERFEITTE HRESITT,

AKFa2a—hRUTADON DD 3 TOFANy F#ETI 7ot 2%
D2 fThbhET !

2o - )R DR

NightView D5 — % F£rR /SR ATEE A (RA 2 20 LTI ERB L OSEH L~ 2 B
FIFMVELZ ENFTETT, BHIIRTEZRDICT L0V Y —NITRENET,

NightView (38727 — 2GR Z B BICTK R ST S 2 DO v 7 « VA RET 40 Z Y v
NaftLE9,

KT TV fr—a B EEEROA L NR—F N LT 7 SNEEERO Y A M EER L T0E
T, ¥ head iZZDY 7 « VA NOREHAEFEL TWVET,

fHEICT D720, Ke 7 v a 2D LRNEFEDT —F « XA EHIBRLE T,
- B EOT —F « REAEEE FIFRIC 202y he— LV RO oz a—R - 7 4
a7 ) w7 LTEHUTRE,
- ROA REATLTHLWT —F « i head B L TR EW

data head

HLWTF—F « )RR TRA VX —2% head NG ENET,
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- RA UV E—EEBIOFDR L N—=DRA Z—1ink, T L TEDOFHE W< 2nER L

TRV,
Data
Item Value
= head 0x603550 struct node t *
i [m] value 6 (Ox6)
= [¥] link 0x603570 struct node t *
i [m] value 7 (0x7)
- [¥] link 0x603590 struct node_t *
i [m] value 8 (0x8)
& ] link 0x6035b0 struct node t *
K ke

X 3-6. BBEHENTZV V7 « UR D~DRA &

FEPRT LIV 7 YR DK — RiE, VA NNORHT, — ROTIZRA MSNET, Th
T LOBRWEHETH D —J7, b0/ — RICE EELTERE LEBRICEDL L2 F

ED

RBLELT, RALE=NBY T « UR DAL NR—TH%Z &% NightView |[ZHEETH 2 &N
AHETY,

- head %% 747 U v 2 LT Treat As Pointer To Linked List...Z 3R L TF &\,

INERZATa I RNEINL, VA RMNOEKRDTL AL FEEHRT HIEEERD A L AR—2EET D Z

LI,

inked'List Expression (on ¢

Enter an expression that, given an
element, produces the address of the
next element. $p is a temporary
convenience variable with the address of
each element in turn.

Linked List Expression:
[$p->link -

|[ cancel ][ Help ]

| oK

K37 Y7« URAb - aVvR—RV  eBRTDZFATRT

NightView 1V 2 hAND U 7 2R T OICHIE LWRZ R ORTO A U R"—%ix D Fa vy 7¥
7 e YR NEHBMICEMLET, SRO7F—ATiE, VA MNOKRD ) — RERFETDH AN
—%IELLERLTWET,
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-OK ZfFLTT &N,

F—H « XFILND head BEIIBN D FHHAEH - CTE CICEREINET,

Data =S

|‘I.Fa|ue

0x804c268 struct node_t * {linked list: $p-=link [0:31}
Ox804c268 struct node £ *

0x804c278 struct node t *

Ox804c288 struct node t *

Ox804c298 struct node £ *

9

3-12

K38 V7« URAPE LTHRRENTZRA VAL

ERTIEY 27 « UARNDOWL OND /) — FRFE T LNV TRARSI 0 D OIEE DHF 14T
LBNTWVWET,

- M3rd) /= FRFRSNDETH— FRBE(FO=ZMA)eMEH)rr ) v 7 LT, ERIC—%T
HEIITEBAL TS,

NightView |Z ETIEIR L2 U A FRORDOIEEHNEZ SN TS A 3= NULL TiE72WiRY U
ANERETLZENAETT, (VA NEBHTAEDICHT—RLEE27 U v 7 LT D0 L%
SRR R T B Y A FRND /) — RN D207 % NightView (Acz BI2iEa T F A b - X
—a—%ERTHZ L L AT,

BB V7 - URMNERRTHHAEILY A MNOFFED ) — REHRELTTFIW, ThET5
IZ1% NightView 7 ¢ v 7 —REREAFERA L £ 9,

- head %% 47 V v 7 L Filter Elements with a Condition...Z 2R L T TF &y,



NightView DF//F

UToZAT7a7n8i. VA MNICERRT L/ — FeERTLHIREANT D LRWRETT,

Enter a condition expression. Only the elements that match
the condition will be shown. Some temporary convenience
variables are set as the condition is evaluated for each element
in turn:

%i has the index of the element. Example: my_array[$il = 5
%p has the address of the element. Example: *$p < 5
$v refers to the element. Example: $v < 5

Clear the text field to remove the filter.

Condition Filter Expression:

|$p—:=-va|ue % 7 == 0 ]v]

When looking for each filtered element, how many of the
underlying elements should the filter check?

Search Limit: [1024 ]%]

| oK |[ Cancel H Help ]

K39 T4NE— - HFfTal

RIT 7 4 VW E— DI EIZESLD WL DD OMEs e AR LR 2 E O D T ENARRTT, AT
2 RO STE IR OISOV TEIA LTWET - $i, $p, $v

- EXIZ7RF X 9 2 Condition Filter Expression 7 « — L RIZELFOICFH %2 AT L, OK % #f
TLTFEW,

$p->value % 7 ==

YA RAND A —value 28 7 DD ) — RET #FKRT5 X 912 NightView (ICHEE L £,
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Item

&~ ] -= [1stl... 0x804c278 struct node £ *

Value
DxB804c268 struct node_t * {linked list: $p-=link filtered: $p->

w Click to search... Search at 4 for up to 1024 elements.

X 3-10. 7 4 V& —HBEHY 7 « YR b

MDIZT A N E =B LT A FAORYID ) — R(/ = FERZ NIV A DO 2FHD ) —
(/= FFEZLONDLIEED ENTERRINET,

- H—FimE 207 Vv LTI NE—MBENT-V A NERAL, 3207 4 L& —4L
BINZZ VAV MR TORERICEIICETEBLTTEW

Data
Item |‘u'hiue
£t [#] head 0x804c268 struct node_t * {linked list: $p-=link filtered: $p-=
2 [¥] -= [1stl... 0x804c278 struct node t *
L. [m] value 7
#- [¥] link 0x804c288 struct node_t *
£ [#] -= [8thl... 0x804c2ed struct node_t *
i [m] value 14
& [ link 0x804c2f8 struct node_t *
£i- [#] -= [15th] 0x804c358 struct node_t *
i [m] value 21
&- [¥] link 0x804c368 struct node t *
Click to search... Search at 16 for up to 1024 elements.
14 h- 1

3-14

X 3-11. BRE&ENIZ7 4NV EZ—0BERY 7 « YR |

UAFNNOERINIZETD ) — KB 7 OHED value A o 3—%Ff->TEO | BICIEE LY
A4 NZ—KEMELTND I EEHMLTTFI,

U2 NOWRD J— R03EEE L TR WEEITEMETL T BE ) — REFORICHE, 74 1Z U v
TIWEATHERRENTVWBY R MIFY v TRHDEDERLTND Z LIZESNTLTEEN, Y
V7 e YR NDOREDOHA T 4 — NV RO TANZ Y TR T I T 4T THDHIEERLTHET,



NightView DF//F

Uo7« A RETTRIEINCOWTE NightView D7 4 LZ U o ZHERENFIRAS 5 Z L 37
BETY, ERICHETOMEICEALTAER) 2B L TRRTHDIHATE 4, HicT—4% - <x
JWICRA L Z—DEZEMLT, 2V TFHFRAL s Ama—%2F0EAELTENREZHRD LD
NightView IZf8E L, ZD#% 7 4 VW Z—OXEEH L TTF IV,
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EZARA 2 FOFIA

T —RA Y MIEIETEZ LR Ful T ANOEEOMEERT TR LET, <
=H—RA U MIBRESNIMNEICT Ay —ICL VAN a— KT, FhuditdkL7=1-
UEOKOMESRIF L E9, RFINIZMEIZZ D% Monitor 2<% /LNIZ NightView (2 X - TJEHi
MicFRENET,

HEY TV o 7T LZ R0 F=F KA 2 MET TV I — a3 RO ORLE D FETIC
LTS T —2 2R 2 LamRIcLET,

-RITHEREZ Y v 7 L TRy 7T w7« A=a—)5 Seteventpoint Z3WN, V7« A=
= —7 5 Set Monitorpoint...Z &R L TF &V,

NOTE
%L, Set New Monitorpoint 41 7 1 7 % fi# 4 % 7= ¥ 2 Eventpoint

A =a—5 Set Monitorpoint... 47> g VAR, 7213V — A =05
Set Monitorpoint 7 2> %7 U v 7925 Z L REHETY,
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Set New Monitorpoint/(on dingbat)

Location

o |app.c:52] |

[ ] Line numbers in location must match exactly

Options
@ Enable
() Enable, disable after next hit
() Disable
Condition If: | |
Ignore Count: [0 |2
Name: [ ]
— Expressions
Expression Format
Default
4] iEiiE | (1]

| ox || cancel || Hep |

Xl 3-12. Monitorpoint #4 7w 7
- Location 7% A k + 7 4 —/L RiZ app.c:52 0" HDH T L EZMER L, XRETHIUTBIELT

TEW,
- Expression I LOTFTOTFA L « 74— L RIZLLFZANLTFIW
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data->count
AL, Enter ¥ —IXELHF LR TFI0,
- Label FNITUL F A AN LT RSV
sine count

- Label SO TR MCELZEIN TSI Tab F—2H T L TTFEV, TR TROITIZE
B LA DBME#HIT S Z EBNAIREIC Y 9,

NOTE

BEIZZDBEANLEEN T LEW 11T RREN T B5E1E New R &
EHTLTFE,

- Expression ¥ FD 2 ZFBOITTUFE AL TFEW
data->value
- LR &2 AN LT Label NC 7~V &8 E LT F &V
sine value
- Set New Monitorpoint # 4 7 2 7 N®D OK R ¥V ZH T L TF X,
Monitor 7SEZ A EFECASI Lica~vy ROz b Y —ZINA L CTERSNET,

- [FRRICANRDE =4 —FKRA  MZH D L OICFE L=< K&V, Label 7 4 —/L RO
sine # cosine IZBH L TBIFTHICE=F —RA » hEZRELTFE,

Monitor Eiii
Item Value (1000 ms between samples)
- sine value o' -0.788010753607640
.. cosine count o 3344
i cosine value o -0.615661475324483
1| 1]

X 3-13. NightView @ Monitor /S /L

Z OFE T, Monitor 7SRV DF— Z I L £,
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5217H & 69T HE N ENENET INTZRFIE IR Y 7Y v 7 IhvET, NightView 135
FOME—% 2 — P — PR A HE /2 3 & C Monitor 7S MZFRR L ET,
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AR bRA Y b EEERBERIBOFA

3-20

NightView DT DA R bR A v MIEE D K48 L OB IE A2 F > Tk T,

FATA R MR A SR ETEINDENCFEH T 2 = — P — R OEE o MERENX T, &
BiciZa—Y— - 77— g VNOBEEPOH L2850 5 Z & NaFETY,

FRRIC R IEIT BRI EATT DRI A X FARA v PR BET 2RO T o M ek ET,

SRS T MIa—NCEA SNy F 2N LT AU r—va VY EFICE VS
FTOT, BT SV r—va EETETEINET, MOT ANy H—IFT Ay H—narr
FRA MNP OFHFBLIOEEI Y b2 LETOT, FLLEHZLEE L0 T L0
ZENCIR L ALY LT T RREERH D 7,

-521TH~DF =X —RA v F &3 LT3 Eventpoint /33 /LDFTD Ignore F D& V% 7 1
v 7 LTF&EW,
- % 500 (A %2 T Enter 2 F L TF XU,

Monitor /XA /M DHNC R/ 2R TT D E TEDE=F —HRA » FOENRY T Y 7 &
NTWRWEZRLET, BRIT S PR ERICELEZLG, TOMITFHOESZHBLET,

KBIZE=Z—RA v MIEFRERIZ T TlIe E@MARE2 5D 5 Z L NARETT,

- NightView X1 >+ 7 ¢t > R ® Command 7 4 —/V RIZUFOa~w>y FEANLTTFS
AN

monitor app.c:105
p FunctionCall()
end monitor

Z—Y— e TSV r—a U3EREN 105 1T AT 5 2 LI KD TSN D BEEREFOH L
FunctionCal lQ O#&E % R34 % LV H A Monitor /SR /UZBITSILE T,



NightView DF//F

NYFRA2 FOFIA
TVL—I KAV FRE=HF—RA L FEIFRRY, RoF RS MITar T 20828 F 4
% EDAHETT,

NRyFKRA L MIT BT T 2OHNOER, & LAIEHFTFRE~ I —r «  LURXDOEENRT
BT,

RN HE7E T 0 7T DNO—F DM F LD Y 2 572Dy FRA MR LET,
NOTE

V=R« Ty Aapp.c BERINTVWRWEE, kDa~r REEITL
THREW:

1 app.c:53

- NightView X >« U ¢V RUIZRRSNTZ Y —RA - T7 A )V A7 a—/)L L TB3{TE%
EH57 Vw7 LTRFEW:

data->angle += data->delta

BNTIUTHA L« A==—)5 Set eventpoint #3541 L7 2 = = —)>5 Set Patchpoint...
IR LT T &Y,
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NOTE

LWL, Set New Patchpoint &1 7 v 7 2 E)9" 5 7212 Eventpoint A
= a—7 5 Set Patchpoint... 47 ¥ a V&®R S, 7213V — /3= Set
Patchpoint 74 2> %7 U v 795 Z L BHEEETT,

'Set New Patchpoint (on dingbat)

Location

=, | [app.c:52 ]

[] Line numbers in location must match exacthy

Options
@ Enable
() Enable, disable after next hit
() Disable
Condition If: [ ]
Ignore Count: _E
Name: [ ]
—Action

@ Insert an expression at this location
() Branch to a different location

() Set thread local tag values

Evaluate: || |

| ok || cancel |[ Help |

K| 3-14. Patchpoint #4 7 a7
- Location T % A MEM T FHA app.c:53 L FHRINTWHZ L AR L TT &,
- XA 717 FEko Branch to a different location 7 AR Z %7 ) v 7 LTFEW,
-GoTo: 7 F A MEB TR AEANLTFI

app-c:54
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WIZOK AR o EMTFLTFEV,

CHEFEEET TV r— 3 ZZDOHD sinQOMOH Lo CEH X5 angle 2 5532
53{THOETE A X v 7S ET,

Monitor »3% /L sine value IZZ8{L3 5 1L L TWE 28, B+ % sine count DfEiZZE1k
LT TWNBZ EICHERELTRFE,

HBHNE, RETIIEBEOMEEEETT B0y T RSV MEFERT L2 L HARETT,
- NightView X 1 > - 7 ¢ > R ® Command /SR /UL FOa~> RE AN LTFI .
patch app.c:52 eval data->count -= 2

1T UET TWDEOR, SIEFEERIZ 2 To5 L TnWDDE KL MK 7=, sine
count DENEAD L TCWAHICEELTTFIV,

Ry FRA L FEAIRT 2 Z &< EHITT D2 ENFRETT,

- Eventpoints /X% /LD (HEE Patch T Type IR R SN TV D)l HF DSy FRA > b &k
WLTEZY 27 L, Ry T w7+ A=a—M»05 Disable Z3& IR L TF X\,

2Ry FITER L 72 0 Monitor /X VNIZF R ENAEIZTTOFENICREY £97,
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BHLCEROENS LI VESHRA

NOTE
AIENNEALE Ubuntu 20 ICHEF SNV oix, FEPIE X0/ A2 EL RT 5
T ERHERNED T, Ubuntu 20 #E TR THHHA. RKEEAF YT
LT326 =YD [FL—RARA > FOFIH] TFa— R )T AEHRHAL
TR &V, FFRAIC NightView (ZPIEA 7Y =2 k « 77 A LD — K%
PR—FLET,

NightView IZEIHZHEH LW A T Ry 7o 7 ) r—3 g BT 5720 T, R
BGOSR Z B2 DLt LEd,

- NightView OAMAlDRE » v 3 2T, KF2— NI TLOPMEBRETCHI L b - T4 b
7 MViZat—Lreport.c Y—A + 77 A B NA L LTFI

cc -g -c report.c --no-pie

- NightView 21 >+ 7 > KU ® Command /S R/UZLL FDa<wy REfio T a s 7 Ad
HICHLWEY 2—LEr— LTRSS :

load report.o
stdout (CfEWA AT 2 HEARBEKEZEBMLE Lz, ZOBKIMEROEAKTT 7Y r—v
I VHNOEDEHTHBRT L PR DITT TT, H—DFIRIZ, v— FENLEY 22—
W T2 =Y — - 77V = a VNI R VARV ER BB BIRTE RN L T,
- B% reportQ® Y —A « a— RERBIZIILUTOa~vy REETLTFEW :

1 report.c

reportQBEIFEHORNZE N1 char *& double DT ZROTNDZ ERHMD F
R

- UT0avwr FEFITLTT T r—vay « V=R« 77 A MIR->TFE
1 app.c
FLEMLTEBEBAE O TH LWy F RS e VA R—L LET,
- UTFTOXREZED T app.c69 /Ny FRA LV FEZRELTFEN
report(“cos”,data->value)

report QRO LRFEITEND L7 v T LE NightView A A >« 7 4V KU dD
Messages /X3 /UIZ stdout ~DH &2 AR L 97,
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Mes=ages

[he value Trom cos 1z 0.130576
The value from cos is ©.139173
The value from cos is ©.147309
The value from cos is ©.156434
The value from cos is 0.165048
The value from cos is 0.173648
The value from cos is 0.182236
The value from cos is ©.190809
The wvalue from cos is ©.1993638
The value from cos is 0.207912
The value from cos is 0.216440
The value from cos is 0.224951

[+]

WKBIZT 7Y r—a VINICERICIFEE L TV DB B &2 £,

B 3-15. #rizicm— FESNBEHEEZFCHT Ny FORER

- Eventpoints /X% /L@ Enabled 7= v 7R v 7 2% 7 U7 LTA LWTBINLTZ/ S FARA
Y P EEICLTZSN,

- NightView OAMUOMERE v > 3 2T, AF2— NI TLOYMERTIL U N - T 4 L
7 MYica—Li=Y—2 - 77 A/l function.c DNEZFRL, FENVTUTDa< v
RCTa /AL LT F&EW:

cat function.c

cc -g -c function.c

- NightView A A >« 7 ¢ > R ® Command /SR /UZE LT O a~y RE AN L CE 2
a— & —RLTRFEW:

load function.o

FunctionCal 1 Q{29 % Monitor /SR L ODEIZ HIERT 7'V 7 —v a VI TEE S LD E
WEEEET, LAY —Z - 77 A /L function.c 2 XV HFNIEFEA ML TWD Z LI
BELTFXV,

- UTFoa<r REA LT NightView A1 >« 74 RuDY—2R
A T7ANDALITRICELTTFE W .

1 app.c:41

« XXV % app.c Y —
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FL—RAKRL 2 FDOFIA

3-26

F2— R~ U T AOZ OESTiE NightView & NightTrace & OFEAIZOWTEY EiFEd,

R LR o R RIS AT Y 3 S OB RS R LA - A N R R TR SIFOH L
#7520/ FEBRT DHBRA <2 hFA ¥ LT

Bl 27 7"V r—3 3 53 NightTrace APl Z 72 H LT\ 7e < T, NightView [T 870 2 2R
— X hEVI LTCRL—R BV a—NVETIT 47T HIENARETT, AT 7V r—
v a EBEIC NightTrace APl 2 L TV E9 DT, ZAUILED Y £8 A(NightTrace APl %
ALTWARWT FU r—3a NTO b L—RRA > F O ICBET 23>V TiE
NightView User’s Guide ¢ set-trace =~ FZZB L TTF W),

sine_thread() & cosine_thread()/\—F > OEMIPEREDFHANZ R LA H Y . £7F DY A
INHOT —ZEOFEICHBELRH L ERELTFE,

- NightView A A >« U4V FUIZEREINTND Y —R « 77 A )V & A7 a—L LT531T
BHEA27 U7 LTFEW:

data->angle += data->delta

BNWTRY T T v 7« A=a—N75 Seteventpoint ZER L, 7 A== —inD Set
Tracepoint... Z &R L TTF IV,



NightView DF//F

NOTE

DL, Eventpoint A == —7>5 Set Tracepoint... Z#IR L TH A 7 1
JaEEE, £72013Y —/"—0 Set Tracepoint 7 =22 %27 U » 7 LT Set
New Tracepoint % 4 7 1 7 & jL&#)4 2% = L BNARETT,

'Set New Tracepoint (on dingbat)

Location
@ [app.c:53 ]
[] Line numbers in location must match exactly.
Options
@ Enable

() Enable, disable after next hit

() Disable
Condition If: [ ]
Ignore Count: _E
Name: [ l
—NightTrace Event
ID: | |v|

Value: [ l

[ oK ” cancel H Help I

Xl 3-16. Tracepoint #4 7 a 7

- Location:7 % A k « 7 4 —/L FiZ app.C:53 NEREINTWNDLZ L AR L TTFIW,
- NightTrace Event 27 > a > D ID 7 4 — /L RIZULFEZ AT LTFEW .

1
-OKARZ U ZMFLTRSW,

FRRIZBIIOD F L—RARA » FEFRELETH, FL—RAFRA v b IR ELET
L9,
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-app.c:51 BT b L —2ARA > FEHREL Event IDIC 2 8. Value 7F A b« 7 41—
RIZUFZEADLTFE W :

data->value

-app.c:68 LiC b L —ARA 2 FEHREL Event IDIZ 3 Zf5E. Value 7F A b« 74—
NRIZUFZADLTFE W :

data->value

hL—2R& « 4> ML NightTrace YV — V& - CRidk I 2 Z Ema[agt e L2, 7
NightView ® & —7" - 73y JHEER B2 L, % D% NightTrace DRZENZR Y 77,
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E—7F - F\vy

At 7 g o TIEIERIEF] 7 NightView D b —7 « T8y ZHEEREICOWTEHB L E7,

L2 L7236, NightTrace 227 ¥ = 25T HUD #4220 720 5A 13X 3-45 ~4— 2 [NightTrace
DHEf] ITHEAT TSV, SBWDOTHEAE Y v a RS Z LIFHHRETT,

AT ) ORBEE T Ny 732 OIZREEN» M TR Z & T2 /TREMEA S 0 £, Bl &
—ZF— iz C S0 mallocQ & freeQ=2—7 4 VT 4 IZL > THIE SN2 EI V4 TR
LU ENE AT Y ODEAETFRLET,

NightView iZ. BFRELDO T /T Ak a L A VERR) V7 SELEERET v r—F — %W
L, A®VDOEID YT, i, REOT T —ZEHRBIOWMRET D=0 0EN e 1R
B E9

ZDRBD—DNIT Ny 7 e Tl —F—Z AL v FT AT, 7oy 7280 4TI
T D ITEDEEN, HEEF I L L TWAEICFONRNTEZHEBEICRE L TWS Z LT,

NightView (Z—#%178 b — 7 RB#H = Z — &4 5 2 2 OITER ek 2 IR ERT N 7« LULE
FABELTVWET, HORETYAT L - Tar—X4—0z3 ), o YCbni7ay 0% A
A~OEH, BRI NDT FLAEEEELET,

AT DT —IUT 4 2DOFED 1 O THRIBENET :

- =7 @# : malloc, free, calloc,Z)DIFONH LOFAEN E L THE SN
ETe—72kETF v

- free £721% realloc NMHINTZIEIZE x DEIV B TonlcTmy 7 &2F v

- heappoint X7 Lt — 7 &k EF = v 7

- heapcheck =~ RRETENT-HIC e — T 2KETF = v 7

heapdebug =~ N&7-i% Debug Heap 7 1 > RUDBEEDOHRETL—T 4 VT 4 « L—F
DI E K B VWO T NightView 8t —7 » =5 —%F = v 7 X&) EHIE L £
T, HEA LICRET S & NightView iZERIOE —7#/ETE —7 - =5 — 2o\ TF = v 7 L
£,

heappoint (Z7' B2 ANt —7RA » FBFHA STV D05 % F1T3 D FFIC NightView 75—
T—lZoNWTF oy LET, E—T7FA L FOBIIEHIR CTHFROOT 17 T AMIFHAT D
Z L BTHETT,

free 721X realloc B’FEINT-REDOH A DT 0y 7 OF = v 7 I ZHENITT,

AODAN=ZAAETHETIEHET, IO 3 ODAH=RLRBHAE, t—7 - =5 — DK
TN H—=~DALTHFAR AL FRLTT T TN T TV r—va VOEETETS
nwET,

E—7 - TRy T 0OmE

E—7 - FRYTORIRIE, Tl ANTT Ry —a URRETARNCTF Ay 52T 75 4
TNWCTDZENMBERZE, WS ONDE—T TRy J « awr NE7ut ALk E1E LT
WAADRITEIET A L &RV ET, Tar—ya URNEBRICRAELERICE—T - TRy 7
MehEZ T 7T 4 WL L D & LT2HBE . NightView [ ZZ DERZ72T 2 E N TERWI & 24
HbEET,
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-(ALLURNCAE 7 a v B AX T LTNWDEDTlapp 7 ANBET Ny 7 HCidr
WA, rtAE o —RLTRFEW:

nview ./app
- EHRFNE, 7Y r—3 3 U8 NightView TE R BEITHTHH5E, (At v a v
T E HE1E$ 5 72 ® i) watchdog_thread o protected @142 LI L TY 7 Z A L
IR —TICAND Z L H#BSHERH Y F7,

delete the patchpoint on line 286
rerun the process

- watchdog_thread ZAEMIZT A RAARBIZT 272D TOa~vr RE AL TTE
AN

patch 293 goto 308

- NightView X >« 7 ¢ > K7 ® Process A ==—7>5 Debug Heap.. A == — + 7'+ 3
VERERRLTFE,

Debug Heap 7 « > RURENET,
- X4 7 a2 E¥Eo Enable heap debugging = v 7 R v 7 A IR L TTF I,

- Debugging Level 8% Medium R &% V2 F L TF S,
- Specify check heap freq 7% 2 k « 7 4 —/L K& LIZETE LT F 3,
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Debug Heap 7 ¢ > FIZ T LRI L L S IR B3 F T

B4 Debug Heap

[%] Enable heap debugging
~— Debugging Level

[ Disable H Low H Medium H High ]

—CZommen Errors Detection

[Block Overrunl [Dangling Poinherl [Uninitialiaed Fieldl

free not at beginning

[%€] Specify retained free blocks [100 free unallocated

["] Specify heap size [ malloc zero

memalign not power of 2

Slop size [0

out of memory
post-fence modified
pre-fence maodified

Walkback entries / block [8

Prefence size [4

realloc not at beginning

Postfence size [4 realloc unallocated

(¢ [s¢] [2¢] (] [ | [ ][] [ [5¢] [€]
(3¢ [3¢] [3¢] [ [ | [] [ ] [ (3¢ []

~General Settings ~ Error Control
[] Hardware overrun protection Stop  Print
) free fill medified
[3€] Specify check heap freq | 1|

—Fill Settings
[%] Fill malloc space [I'u'lallocfill byte: OxcS ]%] [Pre.fence fill byte: Dxbf ]%]
[%] Fill free space [Free fill byte: 0xc3 ]%] [Post-fence fill byte: Dxaf ]%]

[3€] Check free fill

[ oK H Reset H Cancel H Help

l

NightView DF//F

X 3-17. NightView ® Debug Heap # 1 7 =2 7

- EREBEATATEDOKARZ U ERTFLTHA T 2L TTEN,

INEDF T aiEZT NN =T TR T ETIT 47T DHI L, NI —0
FEEZRNTA1DIClsnc7 ey 7 258822, =7 —%RNT 57201 RIN-
YA ADAEY ORI E BT L ZATBMDO AT 2ED B CTHZ L, O —TF - 2T7—%

ML T 0T 82k 352 LR LET,

- WO EITEHET SO Resume 7 A &7 U w7 LTFEW,
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E—T - PR Y - LFUAOBE
main 7’1 7 7 AL VRSN 4FH O ALy Rit heap_thread &I DLV —F & FE
TLET,

ZDOA—F iE scenario BE OB EITE ST 2B AT Y OBREEBERVIELFEITLE
o TNHOEMEIB ATV ICED L RN g—Y— - 2T —ERETDHHDOTT,

OTHICT L= KA v hEFRELEL X I,
- V=AU 4 RO I0/THICAZ B — L LTFIW:
sleep(5);

- FDITOEINTHEIZ Vv L, Ry 7T v7 - A=a—) 5 Set simple breakpoint % i3
RWLTFEW,

NOTE
47 a T, Eventpoint A == —2)>5 Set Break- point A = = —IAH &
. E£721% NightView A A >+ 7 ¢ > K7 Command /3% /L TLL R D =
T REANDELLMNMTEY 1B0ITRICT L—20 RS FERET D Z
EDVHBETT,

break app.c:130

7rt At heap_thread NOT7 L —2 KA v MIELTETOALy RMEIELET,
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OF)F 1 BREIhizARALA U2 DOEA

—RAR T T — IR S NI AT — - TRy P EHAEETHI LT,

ENEBRMT 2 HEEFMHRINTZT Yy 7 2R L, FEDONRY = T Sniz-7a vy 7 28
5 Z &% NightView I[IZHRT2HFTY, 2O®RIZT vy 7 BNHENTZIEE. TONENTHESN
THHEDIZT SV r—vaided —%2 L V# AT H I ENFAETT, T0RICTa Yy 7
WZENZEA . NightView 12 245 Z & A FRETY,

77 4/ kT heap_thread |5 2D+ U AOWTFEHEBRIZITEITINE T A,

- UF VA1 EFITEEHITIE,. Command 7 4 — /L RTUTDa~<» RE AL TEHK
scenario |21 #HELTF IV :

set scenario=1
resume

ZHUISBENTUTOa— FOMAR ZFATIEET

ptr = alloc_ptr(1024,3);
free_ptr (ptr,2);
memset (ptr, 47, 64);

R OITIFBECA B S TO 2 8RICEIY 4 ToONZROEM 2R L THET,

NightView (X ——MFA L7z b —7 KA v b, F713 20541 170 17 H @ (heapdebug =
< RO frequency ZEICHES ) e —7BECInE M LE T,

NightView |3t —7" + =5 —Z M LEEATT o 221 L, DO X 5 R2Wk a2
LET:

Heap errors in process local:3771:
free-fill modified in free block (value=0x804a818)
#0 0x8048b6d in heap_thread(void*unused=0) at app.c line 170

TR SNTZT 0y JNOBFINT By 7 NFRENTZRICT R > TEE SN
HFREIZELLET,

Data /N /UiT B — 2B DIEHTZT TR <k x Rt B A KR T 5 OITEFRI T,
- Data A == —»"5 Heap Information Z &R L T T I\,

Data /X% /L3 Locals <> Context /X% /L & [6] Uiz C NightView 2 4 >« 7 ¢ > RO ZBN
ENET, HLWZ T Data S VAICAER S E T,

- FlcEmMEShzData Y 727 ) v 7 LTTFSWERICBRED X 7L LTRbHB EN->TW»
DFTROT, ZNERRLIIRLEDH Y TEA).

- (ETHIUD)TOHKEOSH 5HE ORENAZ 2D LI IZFIORM LORIZEH 5810 %27
Vo7 LESNKT v 7 LTEYIOINOH A REZEELTFIW,

- BIf£®D heapdebug % E# R 5121%, Data/Sx/LN® Heap Information ® FiZdh 5
Configuration IHHZ R L TTF IV,
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- =7 oEx T 55 E2 R 5121E Heap Information O FOIAEH Totals % /&

FALTTFSVY
Daa
Hem |Va|ue
B l'_ {Heap Information ilocal: 19671
= ¥ Totals
- Ewver allacated (blocks) 22
- Ewer allocated (size) 11922 bytes
- Ever allocated (debugger ... 2064 bytes
- Ewer freed (blocks) 5
- Ewer freed (size) 2121 bytes
- Ewer freed (debugger over... 60 bytes
- Current allocated (blocks) 17
- Current allocated (size) 9801 bytes
- Current allocated (debugg... 204 bytes
- Current retained freed (bl... 5
- Current retained freed (size) 2121 bytes
- Current retained freed (de. .. 60 bytes
=+ o Configuration
- heap debugging an
- post-fence 4 bytes with Oxaf
- pre-fence 4 bytes with Oxbf
- slop 0 bytes
- free fill with 0xc3
- malloc fill with 0xc5
- hardware overrun protection disabled
- frequency every 1 heap operation
- heap size unlimited
- retain 100 free blocks
- walkback 8 frames
- check free fill enabled
| an

K 3-18. B — 7 D3 & HRk
NOTE

WE . Data /SHK/LHNDETORBRIZTNOT NNy S 7o 2 &4E1E LT
ELTHEHEINET,

Totals 7 2 a VOHIZV AT AT L > CTHAR Y £,

- Totals & Configuration HE Z# VW EATTF X\,
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-Locals # 7% 27 U w7 LTF&EW,

Locals XX /VNDIEA UV A MIBEERENTWE 7 L—AEE L — B %2R LT
F3, B ptr OEIEHITRPEDREIV S THNE)E—F - T RLREEATHRNZDICHR
THERRENTVBZLITHEELTFE Y,

ptr EHE ZEB9 5 &(heap info)EHBZERLET, TOHEHBZEMT I ERKEEL—ERH
ENTERA v E—DT ay 7 IZET3ENEREFRRLET

® JRHE - freed, but retained

o 7 KL A#iH

¢ YA X

o I?‘——

o RIS L OEI Y CTIERIZ. BRSNAHCE DV Y TONEB IO SNEZ7a vy 7D
JL—F 289 % walkback & & & B £ 4

Locals
Item |\.-'Blue
- [m] i5 (0x5)
G- [B] iptr 0
- [¥] ptr 0x2aaabcD008f0
- =] (heap info)
.. state freed, but retained
- range 0x00002aaabc0008f0 .. 0x00002aaabc000cef
.. size 1024 bytes
[ errors 1 (as of last heap check)
= free information 0x0040141c in freeZ() at app.c line 203
- o configuration
= ‘ walkback 0x0040141c in free2() at app.c line 203
; Frame 0 0x0040141c in free2() at app.c line 203
Frame 1 0x00401448 in freel() at app.c line 209
Frame 2 0x00401497 in free ptr() at app.c line 222
Frame 3 0x004011e3 in heap_thread() at app.c line 135
- allocation information 0x00401354 in func3() at app.c line 177
- [=] scenario 1 (0x1)
- [#] unused 0
[«] an
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D) F 2: MBIERA R EDRK
RO —fRINI2 T T —FRA o Z — 2 RS S, SEVERICIE—7 - Ty 72801
TWRWMEZ S5 2 & T,
- o2 EFELTINITEHO T L—2 KA MIBEESETT SN :
resume
- ¥ scenario lZ2 2R ELTTF SV

set scenario=2
resume

IS HMENTUTOa— RO 2ET38E7 .
ptr = alloc_ptr(1024,3);

free_ptr(ptr,2);
free(ptr);

NightView IX[EEZBRH LU TO L 5 gl RaH H LET .
Heap error in process local:3771: free called on freed or unallocated block
(value=0x804ac40)
#0 0x8048a78 in heap_thread(void*unused=0) at app.c line 142
NOTE
H L oglibc DF Ny ZIERN VAT BIA A =L SN TOBEA,
NightView i glibc 7 v & — % —NOR2 5 7 L— L ERTAEEERH O £
T, FOAIEL. heap_thread IO 7 L —ARFERENDHETup 2~
REANLTTFIV,
MEIZ 2> Tnd e —7 - 7 ey 7 IZHAT ERETGT 5510 H1EE, info memory =2~
FaEFERAT 52 LT3, ZhidLocals S/ ND ptr HH O FCHIATEX 21EHROTF A M
71% NightView A A >« 7 ¢ > R Messages /X1 /Wxt LTI L £,
- Command /SF VN TRD a2~ REETLTRFEW

info memory ptr

NightView (% Messages /X3 /VPNIZR D X 5 7t 242t L £ -
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Messages
info memory ptr @
Memory map enclosing address 0x000023aabc0BBd20 for process local:18955:
Virtual Address Range No. bytes

Comments
0x00002aaabcO0000D DxDO002aaabcb2Bfff 135168
Readable Writable
Allocator information for address 0xB00023aabcObfd20 for process
local:18955:
freed, but retained
in block 0xDO0OO2aaabcOOOd20 .. OxO0002aaabcfOlllf (1024 bytes)
no errors detected in block
free information:
free fill with Bxc3
malloc fill with GxcS
walkback:
0x000000000040141c in free2() at app.c line 203
0x0000000000401448 in freel() at app.c line 209 —
0x0000000000401497 in free ptr() at app.c line 222
0x0000000000401222 in heap thread() at app.c line 141
allocation information:
free fill with Bxc3
malloc fill with Gxc5
walkback:
0x0000000000401354 in func3() at app.c line 177
0x000000000040137d in func2() at app.c line 182
0x00000000004013b5 in funcl() at app.c line 188
0x0000000000401475 in alloc_ptr() at app.c line 217
0x000000000040120d in heap thread() at app.c line 140
FS

X 3-19. info memory =< FDOHHA

EREAEMIC T ey 7RICZ T — RN EZHRELTWA Z EIZERLTTFIY, 22 ThH

KEROREIZ, 2 EHORBMBBEICHL ST\ T Yy 7 2L Z LT,

%G FEEROMHUZENET S walkback fH#HIT, EBRICT vy 7 2R Llca— K- &7 A

R EE SRS Z LR D o TEFITT,
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DFVAF 3 BYHETEATAYIDIREBAT-BEEAH
WDO—RAVR T T — IR+ ZEM ARV B TS, SDEVFIVYEToENTT vy 7 DOkb Y &8
R TCEHEZRALZ L TT,
- T AEFHBLTI0THEOT L= FRA v MIEESET TS :
resume
- Z¥ scenario 23 A& ELTF &L ¢

set scenario=3
resume

ZHUISBENTUTOa— FOMA ZFATIEET

ptr = alloc_ptr(strlen(MyString),2);
strcpy (ptr, MyString); // oops -- forgot the zero-byte

NightView [ZfEE 2 LLLF O K O Wi R & A LE 9 -

Heap errors in process local:3771:
post-fence modified in block (value=0x804b068)
#0 0x8048b6d in heap_thread(void*unused=0) at app.c line 170

Locals 7Sk /VINDZES ptr OFIITES R AT —F A2 R L TOWARNWZ SICHEBE LT RS,
T ptr RER e —7 - Tuv 7 ERLRL TS TT,

—J5. ptr & errors U A M9 B (heap info)DfE#H A BB 5 L. post-fence(7 2~ 7 D
BBER)WEEINZD ptriZBEh s 7y 7138 Tchsr 2 2R LET,

Context
Iltem |Thread5 for local:19102 app (]
= i 19102 C thread 0x2aaaace03700 (heap thread)
9‘ #0 0x00401329 in heap thread(void * unused = 0) at app.c line 170
o [a] 5 (0x5)
&[] iptr 0 ]
- [B] ptr 0x2aaabc000980
E- 4[] (heap info)
i state allocated
L. range 0x000023aabc000980 .. 0x00002aa3abc000987
L. size 8 bytes
£}~ errors 1 (as of last heap check)
{ i.errorl post-fence medified in block (value=0x2aaabc000980)
i allocation information  0x0040138c in func2() at app.c line 183
- [m] scenario 3 (0x3)
(- [¥] unused 0 @
I an

B 3-20. E—7 + =5 —DFH
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FIF 4 KOBEE—T - TJoy o nEA

WD T —1ZEINCEI D S ToONE AT Y 2T AN T 202 EN5 2L T
T, 23— K &7 A L, mallocQQTlE7e< callocQDFAD L H ICEICEI Y B THRh
TAEYRNEaIoIEINTWAE EREL TWAAREERH VY £7,

- 7R EFRLTINTHEO T L—2 KA v MIBEFESETFIW

resume

- SIGSEGV B ELNTZ B WD THEEIET 5 Z L % NightView (2452 T, [FIERICE
scenario |24 #HEL TRV :

handle sigsegv stop print pass
set scenario=4
resume

ZHUISBENTUTOa— FOMAR ZFATIEET

iptr = (int**)alloc_ptr(sizeof(void*),2);
if (*iptr) **iptr = 2778;

NightView |3fEE 2t LU T O & 9 Z2@Wi R & LE§ -

Process local:3771 received SIGSEGV
#0 0x8048ad2 in heap_thread(void*unused=0) at app.c line 153

O —T - TRy T - F T aE, YA T Y OERE B EICREIT D72 DI H T2 H
VYT ORI 2L & R E D/ F — 2 T 729 K 9 1T NightView IR LET, B—7 -
TNy T B LB fER L7- Debug Heap %1 7 1 7' N ® Fill malloc space 7 4 —/L K33
INA R e RE—2 % OXCB 1T B EHICHRELE LI,

- WL AEY - TRy VO ERRT O TOa~vr REFETLTRI N :

x/x iptr

SIGSEGV ¥ 7 F /dE M= T =D TF 2— b T A&k 212137 v A & HiAEd
DYBENHY T

-UTOa~wr REFITLTRFIW
kill

- Process V— /L X—NO ReRun 7 A a2V T LT /I AR FHBEIL T FEV

9

NOTE

HDHWE, Fr RAEMRENT 57292 Command 7 ¢ —/L KB EELLT
DA<y REFATTHI L LARETT,

rerun
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NOTE

NightView |X7 1 7' A DIRDETAEMEND SRR TDOA N2 FRA > B
Kb —THIEERES BEICHERA L ET,
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F VA5 U—Y DRt

T T —F I AE ) ORNEGREN 2R RN H DMORDIUTY — 27 T, ZOHEHITIE,
T I LANDEDRA L ZIZHBRINTOWRVEINIZE Y S TonEAEIDTry 7 L L
TV =2 %ERLET,

-

J—27 OE CPUERRB Lo —H— - 77U o —3 g o ~OREIH LI HEE B
WITATYT, O CThHoHIEDH., UV —7RHEITHMBERERN 2 —F =D SNERIICOLETI
1,

- e RAEBEBELTINTHEHOT L—2 RA v MIEREXETFE
resume
- UTFDa<wr FEFEITLTRFIWN

set scenario=5
resume

ZHUISBENTUTOa— FOMA ZFATIEET

ptr = alloc_ptr(37,1);
ptr = 0;

NightView [ZRIIE O L 5 ICATAIZ ) — 7 2 LET A, 7rE XX 10/THOT L—7 R
A2 MCBIE LR R L ET,

- Z OB T, Data /SR VIZIHE #BINT 572912 Data A == —7)>5 Heap Leaks... & 3R
LT —7 OFELZHAMIZER L, NewlLeaks 7 VA RF > %F =7 LT, Data Heap
Leaks #1470 7 ND OK ZHI F LT FEWY,

AEEIX NightView 12V —Z IZBALCT7' 1 7/ L& ST Data /SR /LN D Leak
Sets HEZFRK R LET, NERT T T LA TIIABREIEETRVWEIICRZAD P LU
FHAN, LVREARTe 7T ML TENRY OFFZ LB L5 RN D D %

EDS

-Data¥ 7 &7 Y v/ LTFEV,
- BETHNIT Leak SetsHHEZREBELTFEW,

EloYCconkvny s AR —FKTDHY—7 - &y MEIZ—ET D walkback & ki
BMEANFRINET, Hxroty FORMIIE, 50 Y TET TR ERFRE/ZE 4
DV —7 Liz7 vy 7 OFAIZ DN TERT B B D walkback ZH#2fk L £9,

-V AZXNIT DY =7 -y FMHEZEML, VL TEICBT 5 walkback HHH z & L
TTFE,
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app.c.® 146 17T H ® heap_thread()/V—F 12 L - THIY ¥ T H /=9 % walkback 23/~ L C
NWOHHITHERLTFEW,

Data
Item Value
£ g iHeap Information local:19137
! g~ ¥ Totals
[ Configuration
£ ¢ Leak Sets local:19137: new at heap operation 112

B .d» leak set, 48 bytes 1 block of 48 bytes, 0x00002aaaaace32c3 at <xt get default xtconfig+21=>
- O# leak set, 37 bytes 1 block of 37 bytes, 0x004013c4 in funcl() at app.c line 189

i -l walkback 0x004013c4 in funcli) at app.c line 189

I 0x004013c4 in funcl() at app.c line 189

0x00401475 in alloc_ptr() at app.c line 217

0x004012a4 in heap_thread() at app.c line 157

|'+_‘| d» leak set, 32 bytes 1 block of 32 bytes, 0x00002aaaaace8487 at <xt trace register thread+17=>
B .d» leak set, 1 bytes 1 block of 1 bytes, 0x0040132d in heap_thread() at app.c line 170

(] i ()

X 3-21. Heap Leaks DFR
NOTE

Leak Sets DR RIZBFRHHLDOI AT LML > TLEDLY ET, FTRLEL
2 37oyte DY —7 - v MIEEZBIT TFIV,

FRENTHBED T L—AF, VAT AT pthread T3y 7« 7 7 A L3 A
VAR=AENTNENE I NITE Y ET, heap_thread QN E 7213
pthread 71 77 U (start_thread Q)N ToH D AlEER H Y £,

NOTE

Data SRV O EDIEE L 1X 8720 | et 2A0ME R L7=FRFZ leak
sets HAIFTHBWICES SNEFA, BRIZT 07T AFATHOH BEER
TOV = DA}y T vay hTHHRD, BMOY—rn33gELEL
THEHEINBWEE LRV ET, HFREFEHT LI, (Data A == —7»
5 Heap Leaks.. Z @R L O)BID Y —7 OHEZER L TTF S,
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SFute FOL—a s

NightView |ZE] ) B THNIZETOAE ) OFEMARHE 2RI L £,

ZOWMEOERIT CPU AR L2 —Y— « 77V Fr—3 3 VOETRRI~DREICH LT

XHFEFIZBMATAHTT, £ ThoD, B0 Y TORETAMRERN 22— —7hb shiz
BRFCDBIITSNET,

- 5% scenario I 6 #HEL TR EW

set scenario=6
resume /one

ZiiE(resume 2~ RIZxf$ % /0one /X7 A—% ThHH7=H) heap_thread O A% FRBH L.
BMOEFN Y B TEITNET,

ALy R 10/THDO T L—2 KA v MCEET S L HEREIELET,

- Z O AT, Data A ==—)5 Still Allocated Blocks... Z 3R L TE| D 24 CTORE % BHMEIC
ERL, IVARZ U E T Y v 7 LI=#IZ Data 7S VICIEH %1819 % 72 8 Data Still
Allocated Blocks %1 712 ZN®D OK Z I FLTTF &V,

AHEIT NightView (271 75 L % &4 Data 2<% /LNIZ Still Allocated Sets HH %
KRLET, /NS RT 077 ATEABEITIEETCRVEIIICAZZND LAVETAR, LXK
ERT70 T LMIELTED R ORMAENE L T LRREMERH Y £7,

- (METHIUD) TORKOSH AHE ORKRNAZ 5 L5 IZHORHB LORICH A0 %2
Uo7 LE~NRT v 7 LTRAIOIIOH A XEEFLTFE,

- BWETHIIT Still Allocated Sets THEZEHLTTFXW, E ¥ Tonk7uay
T YA XL —HTHEY Y TOL Y MEIZ—ET 5 walkback & IEITBIIEE BNERIN
T3, Heoty ORI, £E0 Y TR CTRSBETEREHLcD) -7 LT ey
7 OFINZ OV TR T 5 3l O walkback Z#2{ L £ 7,

- YA X3 1048576 @ allocated set THH Z/EEH L. Hiv» CEICEI#E T 5 walkback H
HABRBELTTF&EW,

3-43



NightStar RT Tutorial

walkback 1Z Func3QBIIZ L > THIV ¥ THi, £hiTapp.c D 1621TH D
heap_thread(Q/\—F W Talloc_ptrQOMOH LIk Y EZEi Xz E2/RL TS

FITEBELTTFEV,
Data
Item Value
{ Heap Information local:19137
Leak Sets local:19137: new at heap operation 112
= P Still Allocated Sets local:19137: all at heap operation 218
£ P allocated set, 1048576 bytes 1 block of 1048576 bytes, 0x00401354 in func3() at app.c line 177
P B i3y walkback 0x00401354 in func3() at app.c line 177
-- Frame 0 0x00401354 in func3() at app.c line 177
Frame 1 0x0040137d in func2() at app.c line 182
Frame 2 0x004013b5 in funcl() at app.c line 188
Frame 3 0x00401475 in alloc_ptr(} at app.c line 217
----- Frame 4 0x004012c1 in heap_thread() at app.c line 162
P blocks
7 allocated set, 8177 bytes 1 block of 8177 bytes, 0x00401354 in func3() at app.c line 177
i P allocated set, 4564 bytes 1 block of 4564 bytes, 0x00401354 in func3() at app.c line 177
o 9= allocated set, 1024 bytes 1 block of 1024 bytes, 0x0040138c in func2() at app.c line 183
7 94 allocated set, 272 bytes 1 block of 272 bytes, 0x00002aaaaaabe8ad at <_dl_allocate tls+36=> I
- P4 allocated set, 272 bytes 1 block of 272 bytes, 0x00002aaaaaabe8ad at <_dl_allocate tls+36=>
7 74 allocated set, 272 bytes 1 block of 272 bytes, 0x00002aaaaaabe8ad at <_dl_allocate tls+36=>
7 9= allocated set, 272 bytes 1 block of 272 bytes, 0x00002aaaaaabe8ad at <_dl_allocate tls+36=>
- P allocated set, 62 bytes 1 block of 62 bytes, 0x004013c4 in funcl() at app.c line 189
- %4 allocated set, 48 bytes 1 block of 48 bytes, 0x00002aaaaace32c3 at <xt_get default xtconfig+21=>
7. 74 allocated set, 37 bytes 1 block of 37 bytes, 0x004013c4 in funcl() at app.c line 189 Y
P4 allocated set, 32 bytes 1 block of 32 bytes, 0x00002a3aaaace8487 at <xt trace register thread+17=> E
kiD)

[ 3-22. Still Allocated Blocks D #FR
NOTE

Still Allocated Sets DF —ZIZL ATF AMZ LW BV ETST, ETRLELD
|Z 1048576 byte DE| D M ToHizt Yy MIEFLTTFE,

NOTE

Data /SR /VNDFREDIRE L1380 | T rE A0ME 1R LIZRFZ Still
Allocated Sets HEIZHAEMICEH SN ER A, LRITT 17T LET
FOHAERTDY = DAF v Fay b ThHAIZD, BIDOY —27 73
FAELEELTOEFESN2VWEE L2 3, BlREFEHT DI,
(Data A = =—7» 5 Still Allocated Blocks... % 3R L C)BIDF 0 24 T oHE
ZHERLTFEW,
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—
E—7 - Ty T OEMDIE
- b= TN TICHEATHETOA— N~y REBNCT DI N o~ K& FET
LTF&EW:
heapdebug off

- Eventpoints /SR VNDOT L—2 R A v Fad7 Y v 27 LT Delete 38R, E72ZLL T =
~ VU REFETLTCINTHOT L= RA v bEHIBRLTES VY

clear app.c:130

INTe—7 TN TICETETFa— I TLO My 713K T T,

NightTrace M #E{i

Kt a013326 =YD [ML—2KRA 2 bORA] 272 a v HNOFIENZET LTWD
TEEEHELE LTWET, £ TIERWIES, TO®Z v a VRS> TENLOFRIEZKZ TH
TR TETTEIN,

- Tools £ == —% B\ T NightTrace %% L 7. NightTrace Analyzer %%/ C NightTrace
ZEESHLTTFEW,

Fa— R TNDFRY DET 9T NightView 13 LEREADR, FT7 7 A Wy F4a2 Y
Tl P b—=ARA & FERFFT 248 H Y £9, NightView 2> 5 Z8IVBEL 428, 7Lk
FTRETONRYTFRA L e FL—RARA 2 MERFFLET,

- AR T 4=V RZUTEAN LT o A& EIE LT RS

stop /protected

- Process * == —/n 5 Detach A7 a VAR L TTF U,
- NightView % #& T34 521X File £ == —72>% Exit NightView 47> 3 V& BIR L TF &V,

NOTE

MWHEIE, NightView N2> 5 B%h S 72 7' 1 & A 1E NightView #& TR 2 7
ZyF LI LTH Kl SNET, ZUTENSZREITH7-0IC
NightView TER &5 3 = /LA SIGHUP & VL2 ET 5720 T3, &K

TV r—v 3 L SIGHUP Z 035 O THEIT Lkt 5 2 &K E
ER

#&T — NightView

Z 1T NightStar RT F = — F U 7 /L@ NightView O#T#& T T3,
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4
NightTrace @I

NightTrace 1> > 7 VB L O~ AFFat vy ¥— - 77V r— 3 OB BB 2T 572
ODT T T 4 - =L TY, NightTrace T D CPU F 713D A7 A L TRIKHTFEST
LTWABFaEANLaA—Y—EROT SV r—ay - F—4 « A XU M2REFTHENT
RETY, NightTrace I3l x DT AT ha—b arTHFRAN « 2 vF | v—fFh ~—
DTN, BVIABDE IR AR NS E T A ENFREETT, TS
—Yay e ARV NET =L - A XU MNEGFHT D Z LT, NightTrace 13 27 ARIKROERR
Z ML CHEME L E 9, ST, NightTrace 132 MLk HFIETENR L DA Xy F 2 —HF =
RA—=b, MR, T4NFZV 7 BR, ITT52 L 2FRRIZLET,

NightTrace Z#fE 4 5 & 2 —¥ — 138K O =2 —F —I8 L O — % L NightTrace 7 —F > % {HF 72
LT GRFHCE BT 2 Z E RN ARE L 22 0 £ 77, NightTrace IZEH FICH HEEOT —E L DFE
a4, 51k, —RHEIL AT ML = —F — TR L E 3,

NightTrace = —%#—IZ 1 DU LOT —E L DEZ TR I N D Tsession) & EHRIS L ORET S
Ep

ZEMARETY, TNODERITT —ELDOIET— RERE, T—FLOBEE L ALV T
% CPU, T—XHAHER, HEDOT —F RS NDL b —R « A XU NOREEEHET,

NightTrace D2

NightTrace & [NightView ®FIH| &7 > 2 Y OKRBKOTFIETES S E Lz,

[NightView DFIH | €27 v a a2 2x vy P LIEHE, Fa— I T AORE 7 v a »2Bia(E
T e AOETEHB)T ORI 0 T LB L RAAR—VD [Ful T 50K %
ZM). NightView N T7 11 7' A% jEEi(nview ./app). £ L T3-26 =YD [ L —RKRA
Y ROFMM] OFIREFATLTT SN,

4-1



NightStar RT Tutorial

4-2

Nightirace = New Session (on raptor)

File View Daemons Search Summary Profiles Timelines Tools Help

PEH R -ramPP@P: ELNL 8 a

Daemons

Type | Daemon Target Logged Lost State Attached Buffer
' ) ' ' Halted_ .

kemel_trace_to_gui

[L‘)Launch ] “) Resume ” || Pause ] [ ™ Halt ] [ Flush ” Display I i Triggers... I i Enable Events... ] [ Delete I
Trace Segments
‘ Type ¥ |Trl:¢ Segment | Tlrgetl Lngg:dl Lnstl Durlt'nn(sec)lUnslved‘
Save Trace Data, . l ’ Close Trace Data

¥ 4-1. NightTrace A >« 7V 4 FU

AZa— « N=BIUY— =D F? NightTrace A1 >« 7 4 > RUDPHIR—TFXLLTF O 2

DDV T EHET
# 4-1. NightTrace Panels
Daemons MR IhlT—Fr2FRLET,
Trace Segments BRL—R BT A MGEKELE FL—R « T—Z DIUEE)
PHERRLET,

Daemons XFNVOMFHEIX T —F v & a—P— - T T U r—a ORI THEAIN D HE 2
EY RNy T 7 HNOAEAL R OB LT —F 12 L - T NightTrace I[CEZ XA E N2 E A N

O % (Buffer & Logged OF|D FizFhEN) R LE9,

Trace Segments /S UFHLLE Events 7Sk L & X2 A LT A L% ffio T CICENT ATBE 7R LB S

7oA R OB ERLET,




NightTrace D #//H

NOTE
Trace Segments /S RVHICRR SN D A N2 b O#IL, % 1E Daemons
PRENVNICFRRSINDA XY O E TR0 F5, fiF#ElshiA

N P THLDDOITK L THEBRITEAR MRV ET LIS A N
MIKRIEITEBOAEA X IOl I ET,

—

l_-lj:_ =T ,G)ﬁﬁi
NightTrace IZ2—H%—+ L —R « A RV EZITWME2—F— « T—F 2 —F =3k
5 L RARETT,

Z—H— - FL—R « £ M NightTrace APl 2T 2 2—%— - 77V r— g Fiz
% NightView TZHh 6 ZFA L7077 M LD A S E T,

& app 7u s T AREITHARY b EZITRS —Y— - T 2R LET,
EThOT7T AV r—va rERICa—Y— - F—F U EERT 5T

- Daemons A == —5 Import... A == — « F 7 3 > T Running Application 4~ >
aEHERLTTIW,

Import Daemon Definitions % 7 v 7 3Bl E T :

4 | Import Daemon Definitions x
| Program ID | Program User Key File
32498 app jefth fmpidata
[Imp:rl Sele-:l—ecl] [ Cancel| ] [ Help

X 4-2. Import Daemon Definitions #4 7 ua 7

Import Daemon Definitions % 7 v 7' NightTrace APl = — /L & & A TV D FEITHD 2 —HF — -
TV Ir—va Nk S3E a—YP—RNTF -2 OEMEERTDL I L2 AREIC L E T,

—app 77V = a TR T A U —EBRIRLTTF IV,
- Import Selected R ¥ V Z T LT F XU,
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Import Daemon Definitions %A 7 2 713 LT, H L 2—H— « T—F U BAERIN
NightTrace A A >« 7 ¢ > K7 Daemon Control Area (2B S E T,

S54 7« F—% % NightTrace GUI IZR R —S V45

NightTrace 1€ D% OHTHIZ R L—R « f XU R ERMVIAATENDLE T 7 A VKM, £
XS AT D T ST 4 TN« f B —T 2 —RTHEBEA R N ERTT2ODF —F L 2 f#H
THZEEWRRIZLET,

T—ENETAT AR )= AR SN TWET,
- NightTrace A A > + 7 4 > K7 ® Daemons /X% /L5 app_data 7 —E U ZFIRLTF X
AN

-Launch RZ U 2T L TF S,
-Resume R¥ VA FLTCFEW,

T—EUIL326X—TD [ F L —AKA 2 FOFM] T NightView #/r L THIA L F L— AR
AV EPBapp 7R T ACE S TAEBRINTNDA Ny MEBEREL TV ET,

Daemons /X% /L ClE, Buffer FICE RSN TWDEA XY FOENEL LIED FT,

| Type | Daemeon Target Logged Lost State
narf

== kernel_trace_fo_gui

Atiached Buffer ‘
Halted

Logaing

[ ) Launch

[ Resume H|| Pause H w Hait l [ Flush H Display ] [ Triggers.. ] [ Enable Events... ][ Dele ]

K 4-3. T—F#DuX T

F—EIDEL

4-4

F 2 — ~ U 7 NightTrace #1380 E <, < O —F—|{2L o> TIH LWRER & 72 2 TEE
HRHDDOT, AEVHBEEHINT DD T—F 2 EIELET,



NightTrace DF//FH

Buffer /473072 < &%, 20,000 £ B FE TR T, FO% Hat R¥ LT LCTF —F L %2
IELTTFEW,

NOTE

F—F &5 LT HERTICH 2 Trace Segments 7SR ILICETEND A X
k#5723 Daemon Control fEIKICR RSN A XY ML D b/hSooz & L
THLELREWVWTF I, BEIIAEA Y MIERLTWDOIH L Trace
Segments /SR UVITUB I NI A N MEERLTOWET LB S 7oA~
¥V MEKIRTEEOEA XY MO LR SNET,

ARV FDORT

a—H— - FL—R « F—F EHH L7 NightTrace A1 >« T4 RURNICH T« =R
EREINET, TOX—UEREHINTA RV FDYU AN EENLDARY N2 T T T7FRRT S
BALTA L EELRAMINIH AL~ RENTR—T L0 ET,
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4-6

File View Daemons Search Summary Profiles Timelines Tools Help

- Events RN EZNHDA N MIBET D F A LT A LB A TWDHTZITERS
app_data #7427 Vv 7 LTFaVY,

NightTrace - New Session(Unsaved)

zg=

PRI PR PR Elol W aw 1o

Trace | app_data I

Events
Offset Event Process Thread| Tag Time (sec) | Description
0 NT_TIMER 0 0 0.000_000 000 argl=0x0
1 NT_TIMER 0 0 0.010_000_D00 argl=0x0
app_data

Current Time
start Time

0.0000001s

r].ﬂﬂ3ls r].ﬂﬂﬁls
(I I Lol

r].ﬂﬂB 1s
| |

0.000 D00 000f [Hover time from current timeline = 0.000_000_000
0.000 000 000

End Time

0.000 000 000

Span

0.000 000 000f (Current offset=0 id=NT_TIMER proc=0 thr=0 time(sec)=0.000_000_000 (0.000_000_0
00 from current time)
argl=0x0

X 4-4. app_data X—¥
NOTE

NightTrace # LIEHZHERA L2 Z B3 H 2546, ERTRT LI T 741 b
DEEENTIREEREFEL TCHDINL LNAERA, File A==2—05
Preferences ##{R L, Timelines # 7% 7 U » 7 Restore Defaults 7~ & >
%7 U w7 Applyto existing timelines &= v 7Ry 7 A% F = v 7 Liztk
Save %7 Vv 7 TH5Z L TEROL ) a2 T AR EIETTH &
MAAHETT,

BN, SRVEKRIET T 7 L 9,

HUBIZTAN D 12D A DTA B A= - T U T 5 2L TREIICT —F - Ny T 7hb
AN FET Ty vast, B A MEBNICHAA P — 22 BESED 2 ENFHETT,



NightTrace D #/FH

- BALTA U EEGHFETREROEZTHRVWOTZ Y v 7 LTFE,
- A=A TURTHZFUp EHFLTFIN,
- SERICA =L - T U MDA AUp R L TTF S0,

Events U X MIIZZNE TITRESNTZA X2 bBMEN, A LTA IFENDHD
AR NET T T4 ANVCFRLET, EOA X MbRXARWIEGE. BE Alt-Up 28T
LTF&EW,

- RINVTFEORRAE 7Y v 7 LTFELY,
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NightTrace # 4 LS54 > DOF A

4-8

o2 NIghtiraceEiNewlsession({unsaved)|(astsup —[Ex
File View Daemons Search Summary Profiles Timelines Tools Help
PR BB @000 1 |
| Trace | app_data |
Events =1
‘ Offsetl Eventl Processl Threadl Tag | Time (sedIDescriptinn ':‘
12223 gt app sin 360.8342754...
12224 2 app sin 360.8342971... argl=-0.843391 —
12225 3 app cos 360.8966408... argl=-0.522499 ‘_‘
12226 I: app sin 360.8966637...
I 12227 F app sin 360.8966977... argl=-0.848048
12228 3 app cos 360.8590324... argl=-0.515038
12229 iz app sin 360.9590494...
12230 2 app sin 360.8590717... argl=-0.852640 B
12231 3 app cos 361.0214110... argl=-0.507538 =
app_data [Fx]
e T )
B
Thread: sin{3508) |
User Events:
D.1s I300.1s FOO‘IS
i i I | g
rl.ls lauu.ls FDD‘IE
IS T B il e |
Current Time 360.925662060 Hover time from current timeline = 355.212002506; 23 events around offset=29304 id=3 proc=app i
Start Time 0.000000000 thr=cos time(sec)=716.137664566
EndTi 974.476201 641 [ >~~~ COF3NT E
Sn ne oot ascoorcm| |Current offset—12227 id=2 proc—app thr—sin time(sec)-360.896697770 (0.028964250 from ‘
Ly - current time) =1
arnl —.N QAQNAD ‘_‘:
el | L) |
2

B 4-5. NightTrace ¥ 4 A5 A~

A LTA IHIB L OB T AN PBEOCAT— - V9 72FATHET,

7 7 4V KT, NightTrace I % NightTrace APl 2l L CHHEZ B LA Ly REREL, ALy

R 2 DTSR T T 2B LET,

KT TV r—valEb2OA Ly REFATED, TOHD 4 DIIFFED A L v R4 FR(heap,
sin, cos, main) CTH & Z B L TV ET, rx DALy ROITIZED A Ly RZRES iz A X
FOREFFELET, MAT, FOIEINCTERTDOA Ly RIZETLHA NV bERda—F— . o

Rk TITTIRHYET,

NOTE

BEILOZALTAS ANIT T 7 DTN E T T INERINDTL X
Vo INBHIFEDARY FHEEEL T2V main 8L W heap A L v RIZ
457 ~LL 7780 ET, min ALy ik bty 1o0

SN

ERENAETTNVLOFHITEREINER A,



NightTrace D #/FH

BTRT T 7 DT NV THLEE, BOSHBOFIETH RSN LD
WHAALTA L DOREEZRT U v 7 LTWERA,

INightView OF|H] €27 22 > ND 3-26 =D [ ML —2KA > FOFA] IZBNT, ML
—ARA 2 % sine & cosine ALy RIZIHALTEY, ZALIZEF%Z Isin) BIW
fcos) & LTHEEELTVET,

77 7RNDERITIDR LB 1 ODA N FERLTWET, FEMl L~V E2REST D0 A—
Lo AVBRORA—=L - T U M52 EMRHHRETT,

BADLTALVHADEZTHRWOTEZ Y v 7 LTFEW,

77 7HNOfE»x DN RZ5ETHEYIEL Down F—Z2 T LTF X0,

- A=A T MTATUp F—EFTFTLTFI,

TR R =ARNHIEE. RA—Db AT T P T BIIERA =B RRICENLTE
0,

TEEARIIBAIED ¥ A 5T A 2T Events /SR VINOIBFRE R S e A _o M EBERH 0 F
T

TR T~V AZEI Vv 7 THEBEOIA LTS VBNBEILET, XA LTALDFD

Event Detail fEIEN DIEWRIL. RIED X A LT A L OEMNTER HITOA X2 h &KL T2 L
3
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R D 5l

4-10

app_data

Thread: cos(12515)

Thread: sin{12514)

User Events: I nnnnnnnnm

8.1s 9.1s 0.1s
1 1 1 1 ll 1 1 1 1 | 1 1 1 1 ll 1 1 1 1 | 1 1 1 1 IZ 1

b.1s 0.1s ‘ 0.1s 0.1s 0.1s
IIII|I\IIIIII|IIII||2IIII|IIIIIIII|IIII\III
Current Time 18.689 833 985| |Hover time from current timeline = 0.473_825_150
Start Time 17.566 297 178
End Time 20.189 530 890
Span 2.623 233 712| [current offset=944 id=2 proc=app thr=sin time(sec)=18.689_833_985 (0.000_000_0
00 frem current time) E
argl=0.713250 -

[+]

]

X 4-6. #A LTA R RN
FIFHNVET, XA LTALE20DNL—TFT—FTE2FFS>TEBV AR b - FTTDOTF LR
TEROHRAR v 7 20 FICEHBEENTWET, ZAHIIRFEOMEEETET L5525 AT
7,
Lo —F —3HEFREN T D EEMEIZ R L £,
FTON—F—TBIEERETRT D2 ENTFRER R TOT — X IZET AEMEE R~ LET, ZOL—F
—%&ar ha— b =T =L, ZTOHIZROOMEENH Y 3, IREOEEBIIERE KL
IZERREINTWAIRFEEADBEEZR L TWET, Mo TAX—L4h - £ T 5 & IKEDFEIBOIE
ML, A—=b T TR EHOHMENELNET,
NOTE
JREDFEIES 2 WGEAIE, RAD2ETA—AL T FLTFEW,
HALTAUBRIROPERBENT D HERNS ONH D 7,
- Right ¥ —%#f T
ZHIFBIEOZ A DT A L EBRODA Ry h~EDFET, EHZA—L « T T HEXA
LTA P LT IR DRV AREEERH Y £, ZOBRE. XA LT OB
NRZDEITHRDETRA—L « f U FEZITRight F—Z LT TTF S,

BHOHWE, Left ¥ —Z MR L CEIED X A LT A L HAIDA XY MABELET,



NightTrace D #//H

- Ctrl+Right Z#f F
CHIEFERENEMBEET 74 F TR g L OERIN25%BEI LET, B a vk
EZEOMBRNICEER X TWARME R 9, FoXdicarba— - L—FDKE
FEE N E S ONEER L TTFEN,

HHWL, Crr+Left DI FTE~1®Z v a v BEIL £,

JRODERE 2 b —)b « =T —DEFESLOTEZ 27V v 7 LTFEW,

arv b= —=F—NOEZTHLY U v 7T 5 LEEDR— LG%E TIRR I 7= R
OHRIZBE L ET,

s T, T—HF &y "OREELITKRmMIBET LI, a2 ba— - L—TF—0D%
BHFEIIEmE 7 Vv 7 LET,

TERMMFRARY b - RRILDFIF

Events
Oﬂ‘setl Eventl Prooessl Threadl Tag | Time (sec]lbescription IL‘
241 2 app sin 18.639_737_052 argl=0.707107
242 3 app cos 18.689_830_607 argl=0.713250 []
943 1 app sin 18.689 830 614
245 1 app sin 18.739_897 536
946 3 app cos 18.739_897 556 argl=0.707107 @
247 2 app sin 18.739 900 519 argl=0.719340

X 4-7. Events 23RV

Events /SR VIZEREINDA RV MIFA L TA NIEREINDARX M ERBILET, 58HER
FRENTARY NIBEDODEA LFTA R LET,

- Events SR VNOITE 7Y v 7 LTRFEW,
- RDOA X METeIZIE Down F—Z T L TTF &V,
- BIDA Ry MTHETIZIT Up F—ZF T L TRV,

AR IRBIREND FTFBEDOA X MIBBEENT A LT CICAMOZ A LT TIZh D
Event Detail f835 X (FIH FTRE THIIX) A N> MIET 2 BMEREF TR LET,

- KOARY b -y MHETIZIE PageDown 2T LT T &0,
- BTy MIBEIT 51213 PageUp Z i F L T F W,

INLOT 7 v ik Events SXRIVNIZER IR T D 2 E RN ATREIRA XV ORI L > THED X
ALTAVEFRBEHLET,
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ARV FHRADHREZTA4 X

NightView @ tracepoint =~ K&~ Tildk L7721 > MEIZA X R IDI~3 TL7%, T
NEDARY NOFHAE D AZA XTHZ LRARETT,

- Events /SR LNDA X hdD Code 731 ERRLTNDBITEZ U v 27 LTFE,
- F0fTEAEZ Y v/ LTaryTXA M A= a— 5 Edit Current Event Description... & 38R
LTF&EV,

Event Descriptions

Code 4 Name | Description
1
<add>
Search: ] & Next 4 Previous [ | Match case

Edt || add || Delete | close || Help

X 4-8. 4 XV MNHABNE AT RS

- BRI Name 74—V R&EXTLVZ U v 7 LT

cycle_start

% Name 7 4 —/L RIZAJILTTF &V,

-<add>NEENDT—T N BAELTAIY v LTFE,
-Code B/LZ2 &AL TF&EW,
- Z0OfTd Name BVNE 27V v 7 LTFEU,
- UT%

cycle_end

Name 7 4 —/L FIZAJJLTFEW,

-Close RZ HH L TTFEW,
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Events /S I)LND A X2 FOFEIE, BEZNHICEIY Y THET A Mot LTV E

¥
Events
Offset Event Process 11|r¢ad| Tag | Time (sec) | Description F:]
938 cycle_end app sin 18.589_677_378 argl=0.700909
939 cycle_start app sin 18.639_734_687
940 3 app cos 18.639_736_625 argl=0.719340
941 cycle_end app sin 18.639_737_052 argl=0.707107
942 3 app cos 18.689_830_607 argl=0.713250 |:|
943 cycle start app sin 18.689 830 614
944 cycle end app sin 18.689 833 985 argl=0.713250
945 cycle_start app sin 18.739_897_536
946 3 app cos 18.739_897 556 argl=0.707107
947 cycle_end app sin 18.739_900_519 arg1=0.719340
948 cycle_start app sin 18.789_970_202
949 3 app cos 18.789_972_729 argl=0.700909
950 cycle_end app sin 18.789_972_991 argl=0.725374 @

&
ARV F YR FOBRE
FEDA XY N OFAEFIITA N2 MCBET 2R 0E D515 E RER T 5 72 H1C NightTrace
BRI T2 2 ERFHETT,
- Search A == —»5 Power Search... A == —THH ZERN L TF I\,

EEINTZTO 77 A VO) A MNEAEIZZEBLIH LW 07 7 A VEEEEZIZEFED
BOERET D Z ENAERNL ONDT 4=V REGATEAAT e I RNFRENET

n S .

|Type|Name Status Count Lastloffset|

Key / Value | Condition |+|[ Reset |
Events [ ALL | [ Browse... |
Exclude Events | NONE | [ Browse... |

Condition [ TRUE ]
Processes [ ALL | | Browse... |
Threads | ALL | [ Browse... |
Output Script [ jusrflib/NightTrace/binfevent-summary.sh | | Browse... |

CPUs (mask=all)

Name [ cond ]

[%| Close dialog on summary or successful search

l Appry} [2 Search Backward J

X 4-9. Profiles A 7 v 7 & o - /%
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NightStar RT Tutorial

XA Tar7OEHE7Te 7740 UART, URIERELEETOT e 77 AV EFRLET,

ZAT a7 OMDOESET 0T 7 AN EEREITRET DODAT =L, BIOZEALIC
BE D — Ry EfE ARt L £ 9,

- Events 7 1 —/L ROEHID Browse...’-RZ o Z#H LT FEW

NONE =
ALL

ALLADA

ALLAI

ALLKERNEL
ALLUSER

BKL_LOCK

BKL_SPIN
BKL_UNLOCK
BUFFER_END
BUFFER_START
CUSTOM
EVENT_CREATED
EVENT_DESTROYED
EVENT_LOST
EVENT_MASK
FES_OVERRUN
FBS_SYSCALL
FILE_SYSTEM
GLOBAL_CLI
GLOBAL_STI
GRAPHICS_PGALLOC
IPC

IRQ_ENTRY

IRQ_EXIT
KERNEL_TIMER
MEMORY

NETWORK
NT_ASSOC_PID
NT_ASSOC_TID
NT_BEGIN_EUFFER
NT_BEGIN_SEGMENT
NT_BEGIN_STREAM
NT_CONTINUE
NT_DEL_CONTINUE @
NT_DISCARDED_DATA

Search: :] & Next 4 Previous [ | Match case

[ Saloe H e H Help ]

X 4-10. ARV FNEEEF A TS

-Search7% A b+ 74—V KFKZ27 U7 LTcycle L AJJLTFEN, TOHELEK
DA Xy MNP ERINET, A X b+ UZXMATcycle_end @RI TNDZ
L RS, FRITEREINDETNext 74 2L TF IV, £D% Select R ¥ > & ff
LTF&EW,

- Profile /X% /L@ Condition 7% A k « 7 4 —/L NIZLLFOXXFHNEZ AT LTHF I .

arg_dbl > 0.8
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NightTrace DF//FH

-Name 7F% A h « 7 4 — /L FIZL T OXFHEATI L TTFSU
obtuse

- Profiles /X% /v Add R Z L TF IV,

obtuse ZIFATE T 07 7 A ANBIEEFRINL A T 1 7 D Profile Status List fEEPNIZE
nWET,

- Profiles # 4 7 v 7O Tz % Search Forward 7R % i L TR &V,

BEDZ A LTA U PBRBIEI B LTERYIOA X b~BEI SN ETN, 2y
MEN 08 HBRT-BOY A 7 VORE LR 9,

NOTE

NightTrace 2RI " RE72 T — % & > b ORBIZE L TR THRKR 2 FRI <
EMEIDEBRRNDIRN YT T v« XA Tl RnFRrIhizb, OKEZ#HL
TTF&EW,

- 7 7 #JV kT NightTrace i Profiles # 4 72 7% U TULFIZRT L IICH A LT A 1T
RO ET:

app_data

Thread: cos(12515)

Thread: sin{12514)

User Events:

|18,15 |19,15 lZG,ls
e e e e i

b.1s 0.1s ‘ 0.1s 0.1s 0.1s
|||||||||\||||||||||‘||||||I||||||||||

Current Time 19.490 989 483| [Hover time from current timeline = 1.713_896_740

Start Time 17.566 297 178‘{

End Time 20.189 530 890

Span 2.623 233 712| [current offset=992 id=cycle_end proc=app thr=sin time(sec)=19.490_989_483 (0.00

0_000_000 from current time)

th1=0.80385?
™

-

-

(]

]

X 4-11. BRBEDZ AL LT AV« RRIV
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- Events XX A RNT v 7 ENEBIEDA X2 bR 08 2B DA ETr argl #FR L
TV ZEAMERLTTIN,

Events
Offset Event Process Threadl Tag | Time (sec) | Description F:]
986 cycle_end app sin 19.390_874_186 argl=0.793353
987 3 app cos 19.440 928 124 argl=0.615661
988 cycle_start app sin 19.440_929 571
989 cycle_end app sin 19.440_931_735 argl=0.798636
990 3 app cos 19.490 987 163 argl=0.608761 |:|
991 cycle start app sin 19.490 987 360
992 cycle end app sin 19.490 989 483 argl=0.803857
993 3 app cos 19.541 048 819 argl=0.601815
994 cycle_start app sin 19.541_048_848
995 cycle_end app sin 19.541_051_516 argl1=0.809017
996 cycle_start app sin 19.591_126_040
997 3 app cos 19.591 126 446 argl=0.594823
998 cycle_end app sin 19.591_128_256 argl=0.814116 @

B 4-12. BFEHE D Events 73RV
FIRRICZ A LT A T8V D FEIC & 5 Event Detail fEIBPICEIED A N F&2FRLET,

- RUA A=Y NENRFVTEOA NS FHAR Y 7 ZICBH L TEHNESFICE I TED
FEICLTLLIZENY,

V= VTFy TIRA N OFERBRHI L LB E T, ZAUIRR IR A LT .
A=Y LOFRAR v 7 ZAD YA APRIK TRFERRRFIAFF] T,

AT—FOFIA

%2 DA N FOFRITIMZ T, NightTrace 13 AT — M &FRRT 52 & HAEETT,

- V=N NR—=FEDEL LMD Profiles 7T A 2% 7 ) v LTRFEW A oH
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Profiles # 4 7 ZI3BEICEE L7 0 7 7 A VNER SN REECTERENE T,

. Profiles 5

Type Name Status Count Last | Offset

Key / Value [Condition [ [ Reset |
Events | cycle_end | [ Browse... |
Exclude Events | NONE | [ Browse... |

Condition | arg_dbl > 0.8 J

Processes [.ALL ] [ Browse... ]
Threads | ALL | [ Browse... |
Qutput Script [,fusrilib)'Night'l'race,fbin;event—summary.sh ] [ Browse... ]

(mask=ai)

Name [ obtuse |

[%| Close dialog on summary or successful search

Indd ] I Apply ] l *® Search Backward l [ ™ Search Forward ] [Halt Search ] l ¥ Summarize ] | Close | I Help

B 4-13. obtuse 71 7 7 A VAR &S 7= Profiles ¥4 7w 7
- Reset R&Z V&L TTF I,
- Key/Value &7 2> - U A )b State RN L TF S0,
- UT %
cycle_start
StartEvents 7% A | « 7 4 — /L FIZAH L TRV,
- UT %
cycle_end
End Events 7% A k » 7 4 —)L FIZAA LTS,
- UT %
sin
Threads 7% A k « 7 4 —/L FIZAJJL TRV,
- UT %
sine

Name 7% Ak « 7 4 — /L RIZAJJLTF &,
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NightStar RT Tutorial
-Add AZ UELTTFIN,
- XA T EALTTEIN,

sine LWWIOAHIDAT — FRERINTT A AT VLA - RXR—=UDT T 7IZREHEERFRTD
ZENAREL 2 F9,

- FREOEZTHLEZ Y v 7 LTarTFF A A= 2 — 5 Edit Mode & 18R £ 721
Ctrl-E #f N L CHEE— MIZAD £,

app_data &)X
. . |Thread: cos(12515)
i1 |Thread: sin(12514)
User Events: :
o Eﬁs 0.1s 20.1s 80.1s
. 1 1 1 1 | 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1
. 0.1s ‘ 00.1s 00.1s 00.1s 00.1s 00.1s 00.1s
:IIII|IIIIIIII|IIIIIIII|IIIIIIII|IIIIIIII|IIIIIIII|IIIIIIII
: Current Time 97.656 771 203 Hover time from current timeline = 96.959_222 837
: « |Start Time 0.000 000 000+
:: |End Time 195.313 542 406f:
:: |Span 195.313 542 406[: [Current offset=5675 id=cycle end proc=app thr=sin time(sec)=97.646_747_269 (0.0
-+ - (10_023_934 from current time)
. |arg1=0.913545 -
Poooooanoooonnbapoo000000D000000000G0GA0G0b00G000000000000000000000b0000000000000000000000000000600000060000 -
] 1)

X 4-14. ZA DT A v OkEE

- [Thread: sin] @7 NV DONNWTATIZHASN2 7 752X TNV ) v 7 LTRFEWN, 77
7 &0 Thread: sin) T L EWA TS KRE 727 T 7O NAN A <> b &2 FTHE
WMELEIITOZ L TT,
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Edit State Graph Profile # A 7 a0 7R FIORT X HICEREINET

Edit State Graph Profile

ey  aluc (STt ) e
Start Events [ NONE | [ Browss... |
End Events [ NONE | [ Browse... |

Events [ALLUSER | [ Browss... |

Start Condition [TRUE ]

End Condition [TRUE ]

Events Condition [TRUE ]

Processes [ALL [ Browse... |

Threads | sin | [ Browss... |

Event Color | black ] _
Statc Color | bluc |
CPUs (mask=all)

8| concel || Hep |

X 4-15. Edit State Graph Profile 4 7w 7/

-Key/Value &7+ 3« URA L2 State ZFR L TF S,
- Choose Profile.. " Z 2L TF &,

Choose Profile #4 7 ZRFRrENET,
- JA B sine AT — FEBEIRLTFIV,

- Import by reference = v 7R v 7 AZF = v 7 WONTND I EEZFHERLTTF I,
- Select Z LT F &Ly,
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- State Color ® 7~V WNATOEMICH 26D ODNFREZ %27 ) v 7 LTFIW,
Select color %A 7 1 ZNFRINET,

x

m Select color

-

Basic colors

EEEEENENEO
(S (O

EHEEEENENC]
NS
EEEENC]E)

Customn colors

|| .
(I [ .

[ Define Custom Colars == l

kJ
(%1
L

[ oK H Cancel l [ Add to Custom Colors l

- Select color A4 70 JNTHADOEEZERNLTOK ZH L TTFIV,

- Edit State Graph Profile #1472 27 CTOK ZfiL TTF I\,

- FRE—FPNRDITE, BREKOEZTUAEZ )V v I LTRY T T w7« Ama—D0b
Edit Mode # &R EZIL CUI-E 2 FLTF SV,

Ly TT7EFAT—b « FT7T7OTHOEROHEL LTsine A7 — MaFRTD LI

TN

F Ll ARV MIT T 7OREGROE S BEICKSHEDORBVHRE L TRRINIZEEICRY £
¥

TFTAAT VLA « RXR=VIEFELLEb> TWARWIREERH Y £9, Zhid cycle_start &
cycle_end O A XY FRBUED XA — AR ETIIENLERST O VERTE THIIE LT

FELTWLTDTT,
- AT =K TIFT7OFRET Y v 7 LTFINY,
S2O0ODA XY IRRFTENDIETYT R - KA —VEMHEST, £2TY—AN—LED
ZoomIn 74 2 LiEDown F—% o> TR =L« f T BHEAT— b « N=RFR
EhET,

®

R—=b o AV LIERHZBHED Z A DT A 2 T D2VLEN D 20 LIVEE A,
NOTE

Down F—23%h23 234, Num Lock F—Z 4 F L THBEITLTTFEW,
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NOTE
AT —RMIA—L « LoYLD A7 —)L LG L TETH/NEWN—FD X —
Lo LYLIZBWTHZ D ATREER H Y £, ZOHAX, 2EA—4 -
AV LT HIEHOENE T,

TEILsine AT —hDA VAL L AERLTOET,

app_data
Thread: cos(12515) |
Thread: sin{12514) | |
User Events: | | |
2.0897911s 2.0897941s 2.0897971s 2.0898001s
T e e AN o I v IO it
0.1s ‘ 00.1s 00.1s 00.1s 00.1s 00.1s 00.1s
IIII|IIIIIIII|IIIIIIII|IIIIIIII|IIIIIIIII|IIIIIIII|IIIIIIII
Current Time 92.089 797 161
Start Time 92.089 790 425
End Time 92.089 802 067
Span 0.000 011 642| [Current offset=5341 id=cycle start proc=app thr=sin time(sec)=92.089_795_469 (0.0
00_001_692 from current time)
[« (4]

B 4-16. # A 5T A N sine AT — k
NOTE

AT — " RRZBRVEE, 416 =YD A7 — ORI THHALE X
912 Profiles /X% /L Csine D707 7 A VD EZEFHR L TTF IV,

Cos fTTALNLDIERIITI LT RINIZ b D LITRRDI N LAER A,

A T— FORERDOERT

BEICET LI AT — FORIMRIZT —4% « Ry 7 AN L TERSEDLZ ENAHRETT,

- app_data Z AR NTER—VORFEROEZTCHEIZ Vv 7 LTRYy T T w7 - A
== —5 Edit Mode ZEHR £ 721X Crl-E 2 F L CHlze=— M AD £,

-7y RERICBEVWAOHZER)OEZTHLAEIZ Vv LTRYy T T v« A=a—nb
Add Data Box 47> 3 v IR L TTF &V,
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=V I+ DFREITEDY £,

SHLWT—H s Ry 7 AOMEEART DR, EYTA - RE U EESTTY v K EE
EFRRINTWD T T T7ERET—F - Ry 7 Z04MAl, 2F0 Ry Mi&E 7Y v &R
IRTDERDEEFR)DT 4 AT VA - XR=VEMCHDEADHESEE 7Y v 7 LT~
A% RTvT L, TR« REVEBLTFIN,

- T =X Ry I RAEXTNI Y w7 LTFEV, EditData Box Profile # A 7 1 7 )3 B %
RS
- Output 7 4 —/L RIZBAFZ AL TR .

format (“cycle = %f ms”, state_dur(sine)*1000.0)

SOKARFZ U EHLTTFIWN
- T — PNRDIZIE, BREHROEZTHEI Vv LTRy T T v T« A=ma—0h
Edit Mode Z#E3R E /21X Crl-E 2 F L T F S0,

T—% Ry 7 AFBIEI VT sine A7 — bORZIZFET LA YV AX U ADE S & (B{ER
ANBT DWEA =2 = LI)RRFLTOET,

Y ) —BHRODER

FFEDA XY FRAT — MIET 252 B ROBHIIMZ T, ~ U —FHIEfEICAR S
7,

- Summary A ==—7>5 Change Summary Profile... * == —IHH Z &R L T T I,
- Profile Status List 77— 7 /W FRRENTZ T2 7 7 A LD—E) D sine AT — MI—FHT 5
TaT7 A NVERIRLTF I,

sine 70 7 7 A VIFERICEIR SN TV Db LnER A, #4770 TFEHIr<I2H 5 Name
T XA RMEBICETRINTWDE a7 7 A NERERD & TENEHND D Z EBRFFETT,

- Summarize All Events /R ¥ & # L T TF &,
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FLOR—UnAER ST~ ) —ofiR2F R LET,

NightTrace D #//H

sine (0 to 38832)

State Summary Results

Number of states found: 12943

Maximum state duration: 0.000_022_489 at offset: 26159
Minimum state duration: 0.000_001_270 at offset: 27196
Average state duration: 0.000_001 916

Total of state durations:  0.024_796_645

Number of state gaps found: 12942

Maximum state gap: 0.050_318_079 at offset: 30125
Minimum state gap: 0.049_807_647 at offset: 30128
Average state gap: 0.050_066_151
Total of state gaps: 647.956_131_243 E
Offset ¥ End Offset Duration (sec) Gap (sec) Event| CPU| Process| Thread| Time (sec)| Tag|

3 5 0.000 003 417 0.000 000 000 cycle start app sin 3.018 492 735 | |
""""""""""""""" 6 8 0.000_003_168 0.050 094 051  cycle start app sin 3.068_590 204

10 11 0.000_002_693 0.050 081 071  cycle_start app sin 3.118_674_444

13 14 0.000_001_877 0.050_034 599 cycle start app sin 3.168_711 736

16 17 0.000_002_337 0.050 085_178  cycle start app sin 3.218_798 791

19 20 0.000_003_146 0.050 080 877  cycle start app sin 3.268_882_005

22 23 0.000_002_545 0.050_062 966  cycle start app sin 3.318_948_ 118

25 26 0.000_002_579 0.050 055 387  cycle start app sin 3.369_006_049

28 29 0.000_002_003 0.050 056 031  cycle_start app sin 3.419 064_658

31 32 0.000_001_883 0.050_061 915 cycle start app sin 3.469 128 576

app 3.519 186 931 @

34 35 0.000_002_084 0.050_056 472  cycle start

sin

X 4-17. = U —fER—

Y=< ) —fERR—DIIAT— FORBERTOAL 7y b, 27— FOEHGHEE, A7 — &%
OEAOERIMEE OMOX ¥ v 752 ETLe S OEROFNERMELET, EOXHITV A EY—
NEEDENEHETEED AT L~ B H 7Y v 7T DI L NARETT,

YR NNOITELTNI ) v 7T HERT—FDEDA AL ADRIHICHIED T A LT A v

DILEZ B OETEDHEANIY 72 EM L £,

BEDOAT — MR OA VA XV ASNBET HIZIE, KOX L TR

- V— b« F— & U CHEBEM A®INT 51203 Duration ~y X —%27 U v 7 L TF&EW,
- V— MENR KRN SER/NE D E T Duration ~y X —%227 U v 7 LTFEV,

ZOFEZ Y 7 LTRIW,

BEROFGMMEFESORAT—FDA VAZ UV APMTO—F LICFRENET,

Events X° Timeline O/ XF LV THROND EBY ., BEDX A LT VEZDAT— DA >

AR ANBELET,

BN E RO AT — N OEBREITKIITFRIEN S OTY, E£/o—FH, A7 — b OFHEEE

MOTZ7 4w 7 FoRBILVERENTRDREEL DY £,
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- Summary A ==—7>5 Graph State Durations... 47> 3 VAN L TF Iy,
- AT a SNOFERAEZ 0 ICEE LT RSV,
-OKRZ 2L TTFI,

sine Durations

Current Time 439.513 282 828||state duration graph for state sine

Start Time 0.000 000 000

End Time 651.045 141 353| |Statistics for state durations left of current time (439.463_226_567s):

e 651.045 141 353|| min = 0.000_001_3165 @ 0; max = 0.000_003_303s @ 0; avg = 0.000_001_900s

active = false; last_duration = 0.000_001_541s

15 00.1s 00.1s 00.1s 0.15H 00.1s 00.1s
v e v v e b e b e b P e v s

Hover time from current timeline = 122.970_570_914

Current offset=26158 id=cycle start proc=app thr=sin time(sec)=439.513_282_828 (0.000_000_000 from current time)

X 4-18. <Y —+ 757

HLDWR—U RV~ — - FTTBIORAT— DA LV AX AT 57 % 2 bioik & a4
EnET

FEDITIZAT— FOHL2 DA L AZ U ZAEFLTWET, HFOBBRNEMOBOL HIICRLD
A, laxDA VAR ANFRENDETA—L - A LTFIN,

-AlHUp ZIF L THEAICA—L - T FLTFRFEW,

FT—H c TTTFHFNWARAT—F c A P —FOITOETIZHDIEDOEVTICEREINE
TO

Ex DRI AT — F DAV AZ L ADRHEHRI AR L TWET,

BRZIZ AT — FOH—OEHRENMLOMR EDOEBREL Y LIEFITEWVWEERH Y £4, *
DX HREE. T OFEMITRHAK T,

BIRDIEERAEA VT v 7 R e ffio TA—VaFES 5 Z LV ATHE T,
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-~V —%EeX T %427 Y » 2 LT Delete CurrentPage 2727 V v 7 L TR,
- Summary # == —7» 5 Graphs State Durations % 3R LIEHR2EZ BR$ 54 A 7 r 7
EL1EADLTFEN

sine Durations

Current Time 482.698 909 949||State duration graph for state sine

Start Time 0.000 000 000

End Time 651.045 141 353| |Statistics for state durations left of current time (482.672_852_902s):

Span 651.045 141 353 min = 0.000_001_270s @ 0; max = 0.000_022_489s @ 0; avg = 0.000_001_894s
active = false; last_duration = 0.000_002_110s

15 00.1s 00.1s 00.1s I]I].lslll 00.1s 00.1s
coca e b b b e b e b e P e P b e i

Hover time from current timeline = 9.574_193_255

Current offset=28745 id=cycle end proc=app thr=sin time(sec}=482.672_852 902 (0.026_057_048 from current time}
argl=-0.017452

X 4-19. BEESNIZAT— BT 7 7

T 7 EVFEMETSICERLETY, X - 7T T7NOBEDODI A LT NFEXALTA
VDEALTAUBLOEeNts XL EY I LTWET, ST T7DOEITHLI Y v T AL
INHETONRRVNDOE A LT A INBEIL £,

NOTE
FRA IRBEFRIZ R 90, FAEREIC 1 2B0ET 5 & EBITITWR THE
(CREMAS AR & 72 2 FTREVED B W E 3, BRI OO ET

LFREFME A AL > THEMER 2R B (EBRITITR IR 0 &R D RN H Y £9)%
ALTFIW,
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T—R TS5 7DEE

-app_data Z A LT A2 - X=TDXTHE 7Y v 7 LTHREIZLTIEEN,
- Events /SR VDX A MANR—OF EESICH LA LR Z 27 Y v 7 L TRV EHIRR
LTFEW,

AR FEGELZ DITEZEATWDHENE 7T 7 « a7 —E0ET, iUk EEEx
THETRD ZENHRD B 7 D REF > TWET,

-app_data O 7 BN RFENRARNVLDEZTHLEZ VvV LTRY T T w7« A=a
—75 Edit Mode 23R £ 7213 Ctrl-E 28 F L THZEET— M A £7°,

- graph container fx LESOKEMFRE 7 U v 7 LTFEW,

TR =Y NEENH L CHER B OKTEARTIRICEE LT TS0,

=V NN LEFTEIET 2 OOKENEDb 125, T—4% « 75 7HOZEMEEL 2012

F7 e arst—0OLEERE7 Y v LTLEDIEI~FT v 7 LTFEN,

app_data [=dlBs

Thread: cos(3354)
. [Thread: sin(3353)

User Events:

: |Current Time 66.756 345 954[ : |Hover time from current timeline = 66.756_345_954; offset=0 id=NT_TIMER proc=0 thr [:
: |Start Time 0.000 000 000} :|=0 time(sec)=0.000_000_000 .
: [End Time 134.992 006 034} : [3rg1=0x0 :
: |Span 134.992 006_034} : (Current offset=3824 id=cycle_end proc=app thr=sin time(sec)=66.756_345_954 (0.0 [
-+ - -|00_000_000 from current time) |
.« |argl=0.622515 1P
[l ac

& 4-20. ¥REE— FOFA LTV

- TR ZEREES ISR L A T U )RR b~ R - RE U EBEL T RS,
- T 7 e arTh—EHMOKERE I Vv LTRFE,
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- U7 carrt—oNllELEZ ) v LTRy 7T v 7« A=a—)5 Add to Selected
Graph Container 2%, %\ CTH 7 A =2 —» 5 Data Graph 2R L TF S\,
=V I+ FRFITEDY £,

- AR FIE AR INTZEME 7 Y v 7 LTIV,

app_data

Thread: cos{12515)
Thread: sin{12514)

User Events:

cycle = 0.000000. ms 0.1s 00.1s 00.1s 00.1s 0.1s 00.1s 00.1s
W RS FRTRE ST FR TS FETEE N NN SR S S SR T S

Current Time 482.672 852 902} : [Hover time from current timeline = 231.555_441_237

Start Time 0.000 000 000

End Time 651.045 141 353

Span 651.045 141 353[: |Current offset=28745 id=cycle end proc=app thr=sin time(sec)=482.672_852 902 (01
.000_D00_000 from current time) ‘3
argl=-0.017452

B 4-21. 7—4% « JF 7 DM

-HALZEDYOTF =X - 77 T7ORMEZ Y v 7 LTFEN,

- 757 ar7r—EHOBNTNWDERMNEED LI EMERRET—% - VT 7k
B~ THERRET —H « 7T T TFER~FT7 v 7 L TR,

- ENTWAEMEED DITIEH LBASINTT—F - F79 70 L TOREZ Y v 7 LT
FZ v 7 LTFEW,

- T=F T ITTORFEEELTAIY v LTFEN,
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Edit Data Graph Profile # 1 7 1 7 3B E 7,

Edit Data Graph Profile

oy voluc [Conditon o[ e
Events [ALL | [ Browss... | b
Exclude Events | NONE | | Browse... |

Condition [TRUE |

Procosses [ALL | [ Browss... |
Threads [ALL | [ Browss... |
CPUs [ &Il | (mask=all)
Valuz [ NONE ]

Min Value [CcaLC ]

M Valuz [CALC ]

[ Brawing and Coloring Qptions... |

[ QK H Cancal ” Help ]

X 4-22. Edit Data Graph Profile #4 7 wr 7
- UT%
cycle_end
Events 7% Ak + 7 4 — )L RIZANLTTF S,
- UT%
argl_dbl
Value 7% A k « 7 4 — L RIZATJLTF &,
- Edit Data Graph Profile %4 72 72U 5121 OK #f L TTF I\,
- T=F T TONEREI Y v LTRy T T v - A== —n5 Adjust Colors in
Selected Z3®iR, V7 A == —» 5 Data Graph Value Color... 23R L TF &0y,
- F—% « 7Z 7 I Selectcolor &4 7 v 7 b BHAHADEEER LT F XV, Select
color ¥4 7 7 #ALBITIZ0OKEZ U v 7 LTFEW,

- FopE— PARDICIE. app_data O T SR WERRASIALOEZTHEZ U v L
TRy T T w7« A=a2—5 Edit Mode Z i8R E 721X Ctrl-E # I F L TR I,
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- ST ABMES TR IEREE RDIZIFFRRE AL LTSV,

NightTrace DF//FH

app_data

Thread: cos{12515)

Thread: sin{12514)

User Events:

cycle = 0.000000. ms

r120,15 3]

!

80.1s
L1

0.1s 00.1s 00.1s 00.1s
W RS S NS TS FET NET Ne

00.1s
W

00.1s
[

00.1s
I

Current Time 482.672 852 902
Start Time 362.004 639 676
End Time 524.765 925 015
Span 162.761 285 338 |Current offset=28745 id=cycle end proc=app thr=sin time(sec)=482.672_852 902 (0

4

argl=-0.017452

.000_000_000 from current time)

]

K 4-23. F—& « FST7BEGLEA LT
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A—=RI - FL—R

H—F)b s FL—REIV AT LOMENERBLOT 7Y r—a UBHEICBI O —xL e E
DEHCEHDS TVENEEIATEMD T &0 £9,

H—F s FU—RZFHAT DL N —AEO I —F NV EET L TWDILERD D 7,

-trace B X U'-debug T DI —FNVAFRNIA—F/L « NL—ZARNEHERVET, LTFD
A REMMATEZLE TEDI—RANETHNEMERT S Z ENTHETT,

uname —-r

ML —ABEHTHDL I — RNV EFETL TGS, BESICHER LT — MO GRUB A =
2—PHEFNEBRLTTEW, BFE T AT A2HRET L 2 ENHRRWES, Fa—T
U7 VCHEWERNCEREE SN — %)L « T— X ZfRE0 Ica— FLTFEV,

- NightTrace A A > + V4 > RUD1IFHDOX 7% 7 U v 7 LTFI,

- Daemons /SR D(T —E VN ELETHOGEITAR L 2o TV D) Halt KX v &7 U v
I LTOWRWERIFZENEZMLC, =2 — - T—FEVPMEELTVWDL I EZMRALTE
W,

- Trace Segments /X3 /LD app_data 7 A FEFRLTF I,

- Trace Segments /X1 /L™ Close Trace Data R 7 > i L TTF &,

NightTrace IZ h L — R « T— ¥ DMEF SN TE O TMEEIND Z L 2B ET XA T TRy
TT v TERLETN, KFa— M) TATIRIOT —X 2RETHLETIH Y A,

H—RI - FL—R - T—H2OWE

bL M= RPHFRTHE D —FABZEITL TORVGE, ARIFRF > 7L TAR N—=2D
[BFIICGEERL /= —F I« T—FDFIF) HEZHL T RS,
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- NightTrace A 1 >« 7 4 > R DM D~— 1T dH % Daemons /3R /LD
kernel_trace_to_gui = N —%2 X717 U v 7 LTFIV,

~General Settings

Name [kemel_trace_to_gui ] 1 RCIM Clock
Target [zippy l User | jeffh

Qutput () File (@ Stream () Consumer

~Stream Settings

Stream Buffer Size (bytes) | 8388608

~Trace Buffer Settings

O P

|| specify Non-Default Buffer Size (bytes)
Trace CPU List | all (mask=all)

—Trace Daemon Runtime Settings

Policy | First In First Out v|
Priority |50 Iz]v
CPU List |all {mask=all)

—Event Groups

Enabled: custom,interrupts,traps,syscalls,softirgs, work, tasks,scheduler, process,signals, files, timers, fbs

Change...

[ OK H Reset H Cancel H Help

X 4-24. Edit Daemon Definition 4 7 r 7
NOTE
Trace Buffer Settings & Event Groups |£3217 L C\»% RedHawk 7 — /LD
W=V g VUG U TR B AFEMENRH D £, £ TO/— 3 > T Buffer
Wrap 88 ENdH 0 £,

B R CIIMbER T2 4EEIH Y FHA, ZOFIEL, HIEATGER D —FL - L —2DEMHE
ERT LN ETHBEERTT,

SOK ZHILTTF &,
VAT LAOEERIICH X0 ETN, BRI —FI - L—R « T —F PR AE K

SNBAHEMEN B Y £9, NightTrace D#E{EIZZ < D2 —V —IT & o TH - 72 iR5R & 72 5 W REME
BHVETOT, HrLOZ—HF—DLDIZT—F « 7u—%FHAFER YA ZIZHIR L £,
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- kernel_trace_to_gui 7' Daemon Control Area TEIRENTWAZ L 2R L TFE
AN

- Launch R VL TF&EW,

- Resume R ¥ U HLTFEW,

- Daemon Control Area D7 —% > D#FHEBIE LT NI, 472 < &1 200,000 4 <2 b3
Logged iz r&EN7- 6, Halt A& U ZL TR a0,

WHEIZAX v L T433X—TD [H—F) « F—FOMHT] ~EHED v 7 LT FE,

ERICREFELED—RIL - T—2DFIA
KIFIG P L —RPGR)TH S —FNZEE) L2 TEDF 22— p Y T TS AITA
L TOHRLEHL F T,

AP TERED G —F b« f L—R « F—=F ZIRE L 255, 4-33 N=2D [ —F « 7 —=5D
HEHT) ~RF LTS,

NightStar @ tutorial ¥ 4 L7 FVITiE, 433 X—=2D [H—F)L « T —F OfENT] HTHA
THZENARERTOREINTI—FL - T—EREENTVET,

- NightTrace A1 >+ 7 4> KU ® File A ==—)% Open Files... A =2 —IAH ZBR L CTF
YA
- Ty AN ATl D File name 7 A MMEBICU TFEZASLTFE W
/usr/lib/NightStar/tutorial/._kernel-data

SOKRZ U EHLTTFEW,

KIHANHEA TS0,
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—
H—RI - T—2 OfEN
NightTrace IZH — /L « T =2 BX X T F ¥ SNV AT ACHE DY TEED I —RVFKRA—
TEHBWICER LET,

- B IER SN D —FNVFIRA— U FRIRT BI2IE NightTrace A A >« 7 ¢ v RIZARK
EN7e# 7% 7Y v7 LTFE, & 7id<machine_name> Timeline ® X 9 72 4 FRH3F1F

LbNET,
Ewents @@
OffsethPUl Event Process Threadl Tag | Time (sec) | Description
46 5 FILE_OPEN ntracekd 20016 0.000_208_017 File opened (fd=8)
47 5 SYSCALL EXIT ntracekd 20018 0.000_208_115 Exited system call open ...
5 SYSCALL_ENTER ntracekd 20016 0.000_208 540 Entering system call open ... s
coco Timeline @@
R ; n
coco CPU 7
Il Il Il Il Il Il
| | | | | |
Default Kernel Timeline 031s 061s .091s
Interrupt__| _Exception ol L PR PR PR
Syscall Kernel Event
User Event PID ;s |1-15 ol ol oIl
IIII|IIIIIIII|IIIIIIII|IIIIIIII|IIIIIIII|IIII
Current Time 0.000 208 540| [Hover time from current timeline = 0.097_287_690
Start Time 0.000 182 473
End Time 0.107 263 782
Span 0.107 081 309||Current offset=48 cpu=5 id=SYSCALL_ENTER proc=ntracekd thr=20016 time(sec}=0.000_
208_540 (0.000_000_000 from current time)
Entering system call open from pc=0x7ffff6 7 37fff
[ €10

X 4-25. B —RNVFERR—T
NOTE
CPU OENRARDIGEHITFA LT A VITKRIBICR > TRXDEAREMERH Y
F9, BT AT AEMEL SRR EDLLA[REERH Y 3, Z DB
TIEZD L I BN OV TRIZ LRV T TSN,

- T—H -y FOKEEASBEIT 5121E AlthRight I F LT RS0,
S TIOT S THEEE Y v LTHMPAND LR DETA—L - A LTFIN,
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£ CPUIZOWTIE, ROEBNETREINET :

B )IADT 7T 4 ©F 4 (R)

= BINT T T 4 BT 1 ()

YAF AT T I T4 ET 4 ()

7' r & 245 CPU i FTIR L (B & 72 (4 THRIR)
ZEMI T — )L« A R %(H?ﬁ'ﬁ)

KRRXR—=VOEMICH DT —F « Ry 7 ZZTNORHHTHHERIC T 2L HB0FshT
WET, TNOOHRFITHIEDZ A LT A ONEITHES ETBINTEL L £ T,

- Ctrl+F ¥~ L T Profiles ¥4 7 v 7 % & R L TF I,
- Key/Value BIRFEIZOLIZH D Reset RF %27 Y w7 LTFE,
- Processes 7¥ A | + 7 4 —/L ROEIZH S Browse... h ¥ UL TTF IV,
Select Processes %A 7 v 7 BB E T,
- BT e ADY X MpD app R AERATTIN,
- Select R # > % L T Select Processes # 4 70 7 %L TF &,
- Key/Value 7> = >« U A k225 System Call Enter Events 47> 3 &8 ATH S
AN
Select System Calls %1 7 v 7 BB E 7,
- BIRENTZVAT La— o U A D nanosleep 3 A T F IV,
NOTE
ubuntu 22 EO—FRDT 4 A R Ea—3 a3 U IZBWT, VAT AT —LDOLH
X nanosleep) T72<. lclock_nanosleep] T, nanosleep ™1 X2 k3
BOoNbR20WES. ROTFIET nanosleep DL 0 12 clock_nanosleep % {# i L T
TV,

- Select R ¥ > % # L C Select System Calls # 4 72 7 %L TTF I,
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- SYSCALL_RESUME DHNEGEENDHLIITEVEnts THF AL « 74— )LRDA X FDY A
h&Z8 8 LCF &V, Search/Summarize ¥ ¢ > RIZRD X H 12720 9 -

a. Profiles (on coco; N\ ]
|Type|Name | Status | Countl Lastloffset|
Key /Walue | System Call Enter Events  » Reset Choose Profile...
nanosleep Values...
Events [5YSCALL_RESUME | | Browse...
Exclude Events NONE Erowse...
Condition |argl() == get_item(syscall,"nanosleep")
Processes app Browse...
Threads ALL Browse...
Output Script jusr/lib/NightTrace/bin/event-summary.sh Browse...
CPUs all (mask=all)
Name cond_sysc_enter_nanosleep
® Close dialog on summary or successful search
Add | | Apply | *® search Backward | ¥ Search Forward ¥ Summarize All Events Close Help

- Search Forward R % » ZH#I L TTF &,

ABDUEERICE S LW 1 7 7 A L7 Profile Status List (CIBIME L, BEDX A LT A v
N7 ut A app OfEIE L7 nanosleep v AT A — L OFROROIEAEGHF~EESINET,

NOTE

NightTrace 28 AJ1 L7z Y — NI~ T 5 HRE RO b WiGe, R
WA RELTFEY, EROFIET Reset R F o Z 409 D& IE LIz alHEMED B
VE9, Threads 7F Ak + 7 4 — /L RIZALL Z7RLCEY sin TERWZ &
EHERBLTT SN,

- W FRARRA—DIHIET 54 T E 7Y v 7 LTFEW,

- T — D AERTIIEERNOR—=VDOEERL DA P r— 2 =3 EDBHDTT Y v R
ATIERWEZTHEZ Y v 7 LTTFINY,
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- DUFICRT &) it i A AN D ETA—L - A LTFE

Events @
0ffset|CPU| Eventl Prncessl Threadl Tag I Time (sec) | D¢~
2760 3 HRTIMER_CAMCEL idle 0 0.0732_611_108 ar
2761 3 HRTIMER_START idle a 0.073_611_296 Ca
2762 3 SCHED SWITCH app 20005 0.073 611 978 idl
3 SYSCALL RESUME 0.073 611 976 RE-E
(+] | (]
coco Timeline [z]
L | : B
coco CPU 3 i
apic timer — — i
Page-Fault
nanosleep
app: 20005
SYSCALL RESUME H 1IN
coco CPU 4
apic timer 1
|
semop i D
idle:0 i <
HRTIMER START i E
4 | : )
Hower time from current timeline = 0.000_005_796 A

X 4-26. nanosleep 2B} 3 v 2T A a—/)LOER
NOTE

CPU DN ERDZEEIIFREND XA LT A TR E L BB alherEn
HVET, BRDVAT A -TIT 4T 4 bREBRICE TR EZLZSESH
MR DV 7, app 7B RAZRTITIETHNDE HONH 2 5 FHG %2 T
UHTICIEMRZ2 ARV KL T FEY, V=L _"—0DEH AR T A =
VEMTELIICUIG AT T A L TREADMBE 2RI Z L AR
<Y,

BEOHA LTA L OEMZH DRVEITE WV IABRNEAELEZZLEZRLTHWET, Z0HA,
ZuE local _timer #| Y iIAH T,

AT LA N EBIHOTEBESEVREOBVRIZZ TR AL v FERLTHETS, Bl

EDH A LT A ANEFEOERERBEI L SEENLZ DX — LR ETITHFA L « A v
FORE RS> TWDAMREMERH Y 5,
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- Events /SR VN DIRFA S L7z A N2 R EFIRL TTF IV, ZAUIBEDO XA LT A DA
~ T, SYSCALL_RESUME O3 9T,

BERFA I N TV DA X MZBIT % Events /3% /L0 Description FidA <> MZ2OWTE 5T

REMEDI L COET
Events

Oﬂ’satlcpul Eventl Prooessl Threadl Tag | Time (sac)lnescription Fﬂ
25617 0 PROCESS idle 0 9.404_318_205 Wake process app (12383)
25618 0 IRQ_EXIT idle 0 9.404_319_791 Interrupt handling for local_timer (IRQ=239) exited
25619 0 SCHEDCHANGE app main 9.404_321_346 idle switched out (runnable); app (12383) switched in

0 SYSCALL RESUME 9.404_321 347 Resuming system call nanosleep I
25621 0 SYSCALL_EXIT app main 9.404_322 904 Exited system call nanosleep
25622 0 SYSCALL_ENTRY app main 9.404_346_638 Entering system call semop from pc=0x2ac4e21e6297
25623 0 PROCESS app main 9.404_350_035 Wake process app (12515) @

B 4-27. MFEHE D Events 73RV
- BAED X A 1T A )5 SYSCALL_RESUME A X h THLMWIZ Up F—ZHHTFLTFEW,

BEDZ A LTA NIRIHFOA R MIEEI N, 7F A FORBIFROL S RLFEEEGTea
TXAN AL v FERLET

idle switched out (runnable); app (12383) switched in

FORIIY AT La—LOBERILERLET, EUOT =% « Ry 7 AFBHEO I A LT A~
EFRCFEMOY AT A= WIBT VAT A a— VAR E RN LR

- SYSCALL_RESUME A X F~REHIZIL Ctrl-G F—%2FTF L TTF IV,
rox7V—r e gy FTERREINZFHFITIE, nanosleep S RE-7= sine ALy ROE
I, AL v« ALy R2Yapp.c @ 97 1T H D nanosleep MO L 24k £3, RIZ 99 1T
HD semop 7477 UMORHLEZFITTH720 semop v AT L3 —/LIZAD 7,

NOTE

—ERD L AT LTI, VAT La—L semop DDV I ipec L SN
HAREMENRH Y FT,

A—R) - T—REL—H— - T—2DRE

F—RPHE)TH ST —F A& ETL TORVGE, KEIZXF 2 7L T 441 ~N—2D
I'NightTrace Analysis API DFH ) ~HEA TFE 0,

- NightTrace A A > = U 4 > RUDRHIOZ 7% 27 U v 7 LTTFEW,

- (AR OFIEBTEESHLTHAIITTTMNHat RZ U NEDTH DS, ThEMLTh—
FIL e F—F U MEIEESN TS Z EA2HERLTTFEN,
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4-38

- Trace Segments /XL ® kernel_trace_to gui 7 A FZE&ERL, 2T F X | -
A==a2—® Close Trace Data A ==2— + A7 a VEBEN L TFEV,

- Click & Shift+Click D~ 7 A & % —R— K O#4E T Daemon Control Area D i )7 DF —F >
ZERLTEFE,

- LT DRINCH T OT —FE U PERICERINTNDLZ L 2R LEL L S, 9 TiEk
WA, IELVRIEBIZL TR SV,

- Launch A% VLT F&EW,

AT DENTIKD 4 DO FIEZFKA T, £OHk, IHIZETLTTFEV,

- Resume RZ VAL TR &L,

- app_data 17 Buffer £ /112 5000 LA LD A Ry " RFIREND ETH S TF I,
- Flush RZ UL TFEW,

-Halt A Z &L TTF I,

A—F— e TV =2 a L= FNVORIT D DT = 3% ¥ 7F v S NightTrace (ZH Y
AFENE LT,

- Summary A ==—7>5 Change Summary Profile Zi#&R L T T I\,
- = F¥IZdH B Profile Status List 725 sine 71 7 7 A LR L TTF &V,
- Summarize All Events R Z 2 L TR &y,

KBEOBIET, 4-2 3=V [V~ —FRDOER] TEZLEZsine 27— DOV~ —%5
L LW_R—U AR ST Lz,

- BEIECY — N & D ETDuration ~v &4 —%27 Vv 7 LTFEWAERIUEZ Y v 7350
T DD LILEEA),

- SEHH4T O Duration DIEE E A TWHEALE 7 U v 7 LTFE,

- =NV RRR=VIZHINTDE T 57 ) v 7 LTFEN,

S HADTA T A= B AERTINEIN—=VHNOEZThH, HLERDOREZ Y v 7 LT
TEW, (VY FOWNEZZ Vv 7 FTHLBEOXA LT VRN EDY £9)

-sine ALy ROY A 7 VT L5HANIE-Z D ERZDEFTHEIZGE U TA—L - A
FEA—L T RLTFIW,
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TIRTRTIE, sine ALy RiZrcim BV ABD I —F)VABLIZ K > CTF V=7 M ET

WET,

raptor Timeline

raptor CPU 0 |

rcim

nanosleep

app

SCHEDCHANGE

raptor CPU 1

reschedule

write char dev

Ksoftirgd/1

SOFT_IRQ_EXIT

raptor CPLU 2

local_timer

_newsslect

sshd:

MEMORY

raptor CPU 3

local_timer

_newsslect

| m smEml m1 B}y

idle

RQ_EXIT

(<]

A 71741 =

A 71781=

1]

A 717R1=

A 71771
oD

X 4-28. REFEIAT — b DEH

FL—R « F=ZNOYA 7 VPHIED L7z B E I O FE B FIR Th 2 AlietEn & v 7,

* sine_threadQiifho 7R IZF VS hank?

* BV AT A I VDR TRAELLE?

FATHD CPU DY A Z VBB NARN—A Ly MLy 7Y~
7 CPU L THELWEEINH -7 ?

¢ TFY =g F =V s T b LD~ v BN EZIT T2

o NANRN—=AL vy MMELEYT Y 7 CPU LDOTEEN app N EITH D CPUICTH#LT-?

®*sine AL v KM

ZNHORWD =L 7-10 R—=T D [ —NR—=F UHME AT L« Fa—=2T ] TELIZ
FEMCHBA L TOVET,

< UBIBNTL BISROTEER. (BTG SIEEDOH DT LA B2 34 LTz PC 2 3Fik

ol EHAET,

- H—FNVFRRN—URBR SN TOBRIZ Crl+F 2 F LT &0,

- Key/Value 7' = >« U & k7)>% Exception Enter Events Z 38R L T F I\,
- FlA DU 2 Fb Page-Fault 23R L TTF &,
- Select RZ L TFEW,
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- Search/Forward R &% » Z#I L TTF &,
R—= « TNV IBROMoTGE, BEOZ A LT A ITIRON—T « 7 4L kN OFELFT~

BEILET, I—RNVFRN— Y EEOT X MEEIT, BENIELE L PCREEDT FLX
ZETeBISMIBE T 2R Z A TWET,
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NightTrace Analysis API O |

NightTrace 12—V — - 77V r—y 3 URSHRNCESE L7 FL—R -« T— X BT £ 72134 b
L— R « F— X EERB LOMNTT 5 2 L A ABE7e58 /172 AP 2424t L3,

P TR R TR LA N MR LIRS Z R D R 5 T ST B Tk
WAETT,

AF 2— U T TIiE, NightTrace IZ APl 7' 275 KA MAICHESE T 2 X SR LEd,

B H

- 2 50 Profiles > —/A/X— « T A 2 DODELLNEZY 7 LTRFEN,

- Profile Status List 205 sine 7’2 7 7 A V&R L TF X0,
- Profiles A == —7>5 Export to APl Source... A == —IHH Z &R L TT I,

TOXATaFRFRRSNET

Export Profile(s) to NightTrace APl Source File

[%| Define main() function [%] State start callbacks
[%| Define callback functions [%| State end callbacks

[%| Default printf{)'s in callbacks | | State active callbacks
[®| Reportanalysis APlerrors [ | State inactive callbacks

[%| Read trace data from stdin

Trace Data File [ ]

Profiles Source [ export_analysis_0.c ]

Callbacks Source [ export_analysis_0.c ]

e e || ]

X 4-29. Export Profiles to NightTrace API Source File A4 7w 7'

- State start callbacks ¥ = v 7R v 7 A& L TF IV,

- Export RZ &L TF &V,

- File A == —/» 5 Exit Inmediately A = = —IHH %34 L T NightTrace Z#& T L TTF S\,

NightTrace |% sine 7’0 7 7 A L CEZRSNIRIED I EZR G- THA LV AX L R+ % —i
DIEHEH ST 5 APl 70 75 AEAk LE L,

- ROav Y REFESTAPI 72T 5% ELRLTFEN
cc -g export_analysis_0.c -Intrace_analysis

ARKIa T ITMIERL—R - F—FZEWMYIATLZ L EBELTHET,
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4-42

NightTrace GUI % ffi > T —H#— - 7 —F &4k L, NightTrace IZfifr 7' = 7' Z A% BT
EE D Z ENABETT,

HDHNE, RLHREEL-DICa~vry R T4y « 2—%— .+ 717 A ntraceud % f# 9
52 EHARETT,

- kDAT L REATLTFIW
ntraceud --stream --join /tmp/data | ./a.out
Zoavy Rigny e LT/tmp/data 7 7 A VEFH L TS EITHO T ) r—va v
MHED L=« F—=HDX ¥ 7 Fx — %A T 5 L5 ntraceud (iR LE T, --strean
T a NIHBE LT 7 AT — 2 itk 52 D IC stdout ITEESND Z L 2 BKRL
£7

T—4 « L= PO TR ANy 77 VI BBD L2, 77V r—vary - 7Fur 7 A3E
SWUTH D DERD I E B IRWATREMEDR D D 7,

- TV =y a VRBICEE T A OIBEDO NNy 7y 2T T v 2T 52T, RO =
~ Y NERDOZ =T By a  TEITLTFS

ntraceud --flush /tmp/data
NOTE

T—HRYAT N Ny Ty 2T D 2 E AT 2O ORI
oA~y FeBEo iR HENH L0 LLEEA

PIFERUC LD T =20t 7 e 77 apiE#isn-2—IF/ - kv a0 stdout ([ZH
nWEJ

-000003
-000003

sine (end)offset 665 occur 333 code
sine (end)offset 667 occur 334 code
sine (end)offset 669 occur 335 code
sine (end)offset 671 occur 336 code
sine (end)offset 673 occur 337 code
sine (end)offset 675 occur 338 code
sine (end)offset 677 occur 339 code
sine (end)offset 679 occur 340 code
sine (end)offset 681 occur 341 code

pid 3399 time 16.628649 duration O

pid 3399 time 16.678631 duration O

pid 3399 time 16.728655 duration 0.000003

pid 3399 time 16.778676 duration 0.000003
3399 time 16.828693 duration 0.000003

pid 3399 time 16.878716 duration 0.000004

pid 3399 time 16.928745 duration 0.000003

pid 3399 time 16.978760 duration 0.000003

pid 3399 time 17.028779 duration 0.000003

N NDNDNMNDNNMNDNMNNNDN
i)
-
o

- RO REFTLTT—EVERTLTRI N
ntraceud --quit-now /tmp/data
ML= ZARENIR T —F « TR VR ETPTIERWEGE, AEHOKD IZAF v 7 LT 4-64
~N—v 0 [#4T- NightTrace] ~#EATTF SV, =< Kuname -a %715 Z & TEITFDOH
—RIVEERT D T EBHEETT,
WL 2D APl 7'a 7 ADH 7 UE NightTrace & —#IciR S E 3,

- koa<r K& AJLCTwatchdog > 7L« 70/ Z A% E/LRLTFEW

cc -g -0 watchdog \
/usr/lib/NightTrace/examples/c/analysis/watchdog.c -Intrace_analysis
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ZOfEFERY T e T T MIBED CPU EDa TR AR« A v F RS T, Y1
bol7ukv 2A04HEH L ET,

4 [E], ntracekd 1 —F/V + F—F NI EBOH—F) « F—R2 ERETH-OIET S, £
D% watchdog 7' v 77 AT L E 7,

- ROAT L FEFITL TSN
ntracekd --stream --wait=5 /tmp/x | ./watchdog 1
70T BRI T ER UL S AR L ET

context switch:
context switch:
context switch:
context switch:
context switch:
context switch:
context switch:
context switch:
context switch:
context switch:
context switch:
context switch:
context switch:
context switch:
context switch:
context switch:

.979350027 4 ksoftirqgd/0
.979358275 2846 X
-983906074 0 idle
-983960385 2846 X
.994892976 3167 firefox-bin
.994989171 4492 ntfilterl
.995070736 4489 watchdog
.995092415 4492 ntfilterl
.995173214 4489 watchdog
.995188096 4492 ntfilterl
-995256175 4489 watchdog
.995270824 4492 ntfilterl
-995332743 4489 watchdog
-995355783 2846 X
-000351519 4 ksoftirqd/0
.000360675 2846 X

oo~ DdMAAMDMMADIMDMMDIADMIDADIADN

FI)5r—arvoBEEL—R

AKIE T3 NightTrace fi#AT Y — L O =2 O L2+ 5 2 &ice b £,

- NightTrace ¥ v ¥ a VN7 77 4 7DEETHDEE. File A ==—75 Exit NightTrace
Immediately % 34K L C NightTrace Z# T L TTF X\,

NightTrace {% Application llumination & FE&S = AR—F% > h &AL, 2 ABIIC 22— — -
TV = a AT Ta s 7 AOAD D EHAETET S L —R - ALV MEHAET,

Blzzhoh 77 a7 AOMOH LICHT 55 MERVEITZ NL—2 « T—XDO—F L LTE
ODHZENARETH LD, T—X BT 5 EN G &2 /LD Z ENAEETT,

BTOYV 77 s 7 AIHEMIC N L —ABBEEH A D L WHIFETIEH D 8 A, Application

Illumination (X2 vt — S/ FIJH T & BB v RAL A 72 72 W (B 212, C S To

static void funcQ;)EMINT 2 Z ENHREF A, BT 7 ShIHZ 47 J VI
Lo TERIINEICH HEB(DE VIR b Y - FA VMR 2 0B bR T 52 &%
HikER A, HIZT 7 4L kT Application Hlumination 1= > 734 T =2 ERK LT=T 3w 715
EREOBIICOVWTOLRIEL T8, ZOBIFEITEENHETT,

2—7 ¢ U7 4 fusr/bin/nlight (32— — - 77V r— 3 U F L—AERER B X D720
RSN TEERA VH—T 2 —ATY,

4-43



NightStar RT Tutorial

nlight 3477177 LAOEBR RS, RERICFHEM L~V OD A Z ~ A Xz LS,

AFa—RITATIE, INETHEHLTEZ app 70 7 T AR fEIC N L— ZBEEE 2 F 2.
L2 nlight 07 4 F— REFEALET,

nlight 94 ¥—F - 70455 L0OER

- RKF 22— U TAOPABEMECTAER LT tutorial 7 A~ « T4 L7 B U OHFIZWDEIC
nlight V— ZE& L £+ :

nlight &
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LUFOY 4 FURFRENET,

NightLlight - New Session
File View Tools Help

Select Programs with Debug Information

One or more programs may be instrumented with trace peints at function calls. By building the executable file
with debug information, function retums may alse be instrumented, and infermation about function arguments.
O Dafine llluminators return values, and global variables may be recorded as arguments to the events.

Q

® Select Programs

) Select llluminators

: Program:

() Relink Programs

() Activate llluminators

() Run Scripts NightLight will use the Build Command te build any missing programs. The Build and Build All buttons may

be used to build the current program or all pregrams respectively at any time.

Build Command:

]

As an advanced feature, the Manager may be used to identify object files, archives, shared objects, and
programs, and to create illuminators for them.

e (vt ][

Y

X 4-30. nlight Wizard - Select Programs A7 v/

NOTE
U RUFRRN EREE L R DG, $SHOME T 1 L7 N U (F72iX
root & L CHELITHDLEETT root D$SHOME 7 1 L7 bk U)2>5 _nlightre 7
7 ANVEHIFRLTTFEW, nlight Z#& THRICEREBDICHERZHHLTTFX
AN

T 7 4V b TWizard Z 7SO SN2 —Y— - 77U r—T a3 02 b L—ARER R 2. D T
DO 2R AR L E 5,
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4-46

NR=VEMOEGEZ ) A MIV AV —=FRHNOEDAT v FZBAERY A THEDO0ERLT
BY., —FHFTFEHDOPrev BLIONext RZ VI AT v 72BEH L E7,

B D AT~ 7I% Select Program ©, ¥D7'u /T AEEMiT 500 % nlight [IZHERT5 2
ETT,

- Browse.. RZ U EZM L CT 7 ANBRE A T T nbapp 70 7T b« 77 A ILETERR,
T Save L TT7 7 A VBIRF A 7T ZZ AL TFE,

BET 1 7T XERO T O Build Command 7 3 A MEIZT 7 4V D make =2~ K& & A
TWAHZEIZHERELTTEW, BBICWZITERENETEALN, nlight N6 Y BV R 5
ZEERBIRTHEWVWTRVWOT, TR I L%V ENLRTELa~vr R nlight (28R4
L EMERITY, BIHRESNZT 0T T 5 77 ANVBHEELRVZ EICRMAWTSGEA
nlight IZFHBIMICEDa~ Ly ReEE LET,

- RDOAT v T ~EDDHITIE Next RE 2L TT I,



NightTrace DF//F

nlight 2 4 *— K - llluminator M E%H

Define llluminators 2 7 v 7 R#R S, ZAURER L7200 T 7Y r—s 2 YD 3 — Ko —
HAERT B = & NAETT

Nightlight - New Se:

File

Manager | Wizard

View Tools Help

I
9

-
J

-

-

.
.

.
J

e

~
.

I
.

Define an llluminator for each Program

An illuminator is a directory containing object code to record trace events for functions in the statically linked
Select Programs portion of each program, descriptions of those events for NightTrace, and various other files. An illuminator may

e o be created for each program and will be called programName. ai.

Program: [app |v]

Select llluminators

Define an illuminator for this program.
Relink Programs L g

Activate llluminators Functions may be included or excluded from being traced by matching their names against regular
expressions. The inclusions and exclusions in the list below are applied in order from top to bottom. By
Run scripts default. all functions are included except those beginning with underscore, those in C++ std namespace,

main, and Ada's internal 1/O routines.
Functions Included or Excluded from Being Traced:

Add

o)
Down

As advanced features: (1) the Editor may be used to customize the user-defined illuminator. (2) the Manager
may be used to customize additional illuminators, including the predefined enes, (3) to assist with doing
advanced customizations, the user-defined illuminator may be populated with all functions and global variables
found in the program, and (4) a detailed report about the userdefined illuminator may be written to the
Console.

Advanced,” Build ] [ Prev H Next H Help ]

Creating Illuminator Done Y

X 4-31. nlight Wizard - Define Illuminators 27 v 7

JAEE illuminator |3 b L—AMEEEA (2 52— R CH0EL 2% nlight MEK L7 7 A V&2 G
TALZ MIERBLET, @, 20747 M) OREIZEEZREDD Z &1 <, nlight 2
ETOEXZITVET, Define an illuminator for this program = v 7 R v 7 2% nlight IZ
app 7177 DO Y 7 LIZEmI b L— A RER R 2 D FH AR L ET,
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A=V b L— AR AR Lo b L USRS LIZWRFED Y 77 e 75 A EFRET
D2 ENATREARERIR K OBRAMER b B AT, £7o. HEROBE A @ RICHER E 72132
T OICIEHRBRA TRY — U ZET S Z &b ARETTY,
ZDAT v FTlikapp 7077 LADHMNC ) 7 SN2 Ta nlight I8 S £,

- Define an illuminator for this program @ 7 ~ LMW =F = v 7R v 7 ANF = v 7 ST

WHZ EEMHERLTTFIN,
- RDOAT v T ~EDDHITIE Next RE 2L TT I,

nlight 2 « ¥*— K - llluminator M:;&iR

Select llluminators D A7 v ZREIEFRINTWVET,

File View Tools Help

Manager = Wizard = Console |

aleplo = Select Predefine_d llluminators for _each Prog_rarn i
Some predefined illuminators are provided with NightTrace and may be linked into each program.
Select Programs Program: | app -
Define lluminators The main illuminator initiates tracing with a trace_begin() call before main() begins running.
@ Select llluminators Programs that already initiate tracing on their own should not include this illuminator.
Relink Programs ® main
Activate llluminators These illuminators trace calls to functions in the corresponding shared system libraries.
Run Scripts glibc
pthread
cour_rt
cuda
fbsched

As an advanced feature, the Manager may be used to link additional illuminators into the
program and to customize the predefined ones. Glibc's debuginfo package(s) must be installed to
customize glibc and pthread.

Advanced... Prev Next Help

Creating llluminator Done 4

X 4-32. nlight Wizard - Select llluminators 27 v 7
RAT v FIFEICT 77T ATxE LFRINCERR S 72 illuminator 288310325 Z LN ATHRE T,
NOTE

HETEZE SN illuminator D U 2 MIBFETLOT AT AL IXRABFRERH Y £T, LMLA
NH, Z2TCOY AT ATmain, glibc, pthread 3% %134 T,
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main illuminator 355 T2 —H%— « 77U r—2 3 %% NightTrace APl Z £ 72 L Thzen
LA OHRMELR D ET, app 77 T MIREICE D LTWDEDOT, ZOF =y 7Ry 7 Ak
T UERDHD 7,

-main = v 7Ry I AEHNLTFIN,

Z Dfho> illuminator 1ZEEIZ BV R & 4T NightTrace IZHEHEE R SN TWET, ZD_—Y D
BaTTa s ATHEATHVAT A - T4 77 Y HO illuminator & ® 5 Z &S AIRETT,

-glibc F= v 7Ry 7 A% F =7 LTglibcilluminator & ® T F &0,

- pthread = v 7R v 7 A% F = v 7 LT pthread illuminator % & T F X\,
- ROAT v T~HEDDHITIE Next RH¥ 2L THFIW,
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nlight 94 ¥—F - 7O SLOFY) VY

Relink Programs O A7 v FNBIER R I TN ET,

NightLight - New Session

File View Tools Help

Manager | Wizard
- Relink llluminated Programs

Hluminators have object files that must be linked with proegrams along with libntrace. Each program is relinked
with these files and library as a separate executable file. The illuminaters are initially not activated. Unactivated
illuminators have zero run-time overhead.

() Select Programs

() Define llluminators

Program: -
7 Select Illuminators o9 app | ]

e

-

® Relink Programs By default, the copy of the pregram with the illuminators and 1ibntrace linked in is named originaiNamear.

-

) Activate Illuminators Illuminated Program Path: |appAl ]

) Run Scripts

e

)

The command to relink the program with illuminators may be specified using some substitution variables
(#keyword) for the illuminated program path, the options that must be passed to the compiler, and the
dependency list. Click on the View buttens for further assistance.

Relink Command: [ View Typical Makefile Target l [ View Substitution Variables l

[make SRELINK ILLUMINATOR_OPTIONS="%GCC" ILLUMINATORS=""%Al" ]

[Defauk Make] [Defauk a.unk]

There are no additienal advanced features available on the Manager, but it may be used to make the same
settings.

e [ e [ e

X 4-33. nlight Wizard - Relink Programs 25 v 7’

illuminator ZFH3 51213, 70/ 7L @2<RALAT V=27 Ve TAT T VT TRL
Nlight ZAER L7 7 ANSELY 7T LWA—2a VOFEITRIRE T 1 7T A BT
DHMENDHY FT,

BONTETT7 7 ANMITE T 0 7T LINBEESNLTWRNWT T2 b s Ty ANETATT

UNEENETN, FITRHCEREDO P L—2 « A XU MPERHLEZE LA [F 93— B
FrEENET,
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HARPNZ T T 0 7T AEFER LT ODOFH LN 7 « 7 a BN T 08N’ H D
DT, VAP —RFEZZENETH)a~vr FE2—VF—IZ AL THLLIRERHY ET, T 741
r® Trelink] 22~y RIZBEICAIENTEY, a7/ 7 2%V KT b make 2—7T 1 VT 4 %
AT A EEAHEE LTET, Makefile OMEZ#RT 2 Z L& L THHEIZTH VD
MmO make NI A—ZEELTCH LW/ T AEENLRLET,

FREDGE. BIZmDT T r—a Y EERT DO E R A A e — L Td4 L,
VU7 4 F— R blEINDI AT v a U EBINT 5 Z ERARETT,

tutorial 7 A k - 7 1 L7 kU N D MakeFile [FBEICHEBE A HAGAATZ T 0 7T KA L CE
FELEMHEF->TEY., ZAIXMEHNC L )T v 7T AOTOLHITLT TAl Bz bl
HOTT, LLTFiXapp & appAl % EJL K545 %777 Makefile 76 OB TS,

app: app-c
cc -g -0 app app-c \
-Intrace_thr -Ipthread -Im —Irt

appAl: app-c
cc -g -0 appAl app.c \
$CILLUMINATOR_OPTIONS) -Intrace_thr -Ipthread \
-Im —Irt
appAl (F L—AEEZ X ToN—T a7 a s 7 M)/ RT 50—, v F— FTHE
g Trelink)] 2~ RO T a v B2EATHWDLZEEZRNCUIITD app 7/ T A& EL
R —nEeR2LFILTHDLI LIZEBLTTRFIN,
-Next R¥ U A2FILTFIW,

INTTuZ T happAlIZHEIIZY 7 SnEd,
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nlight 2 4 ¥*— K - llluminator D& 1t

4-52

Activate llluminators D 25 v FRFEREINET,

Nightlight = app.nl

File View Tools Help

Manager | Wizard
Activate llluminators in each Program

Use the check box to activate or deactivate the illuminators linked into each pregram. Deactivated illuminators
have zero execution-time overhead. Options may be specified for each illuminator.

() Select Programs

() Define llluminators Program: |app |']
() Select llluminators Detail Level controls how much detail is recorded as arguments to events.
(O PRelink Programs The glibe illuminator traces function calls to the system C library.

-

® Activate llluminators [ glibc Detail Level:

) Run Scripts

3

The pthread illuminator traces function calls to the POSIX threads library.

% pthread Detail Level:

This illuminator is the user-defined illuminater for the current program.

(% app.ai Detail Level:

As an advanced feature, the Manager may be used to configure multiple activation sets, set additional options,
and select a different default activation set (if no default activation set existed, the wizard created one called
Wizard).

el ] it

X 4-34. nlight Wizard - Activate llluminators 25 v 7

Application llumination D EE /281X, v /7 L% Y > 27 L Cilluminator 2 & % &
illuminator X ARIEPEIZ 72 29T, illuminator 23 RIEHETH B LRIFICT 7Y r— 3 Vg4 —
W=~y RRLTT F Y r—a 23745 2 ENARETT,

ZDAT TR, Tl T AEFITLEBIC RN L —R « F=2RNHEEND L ICENSLEH
M LET,
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T 7 H NV EDEH LIV 2 T, THUIEA N b E—BICHFREOMERI L ET, AF 2
— MU 7OV TIEEICEEME B2V, £ illuminator OFERI L~V AR R LE T,

- glibc illuminator (ZB8 9% Detail Level % 3IZEHE L TF I,
- pthread illuminator |ZE83~ % Detail Level & 3 IZZEHE L TTF I\,

- app.ai illuminator (249" % Detail Level % 3 IZEE L TTF IV,
- HMEEEE L CRO AT » FITHETRITIE Next R X 2L TFE U,

7055 LDET

Run Scripts D A7 v 7Y % — FNIZBIER RSN TWET,
U4 F— NIEEEZDRAT v P EEIE L £,
HzTnlight ZEAL T, nlight DA TCa—Y—HERNT XUV r—a v 2ET7 LT,

- File A == —/ 5 Exit Inmediately Zi®R L CTTF I\,
- vxb ey v UCHBESHAAENTE T R T ARG LT RFI W o L /appAl &

IMPORTANT
app TiEa< L —AREZ 2727 1 7T L appAl ZEEN L71-Z L 25
BLTRFEV,

FF7Ur—3 20 lllumination £ R FOBHT

MU —2AMRER R X T2 0 7T BWERT DT — & 2T 51213 NightTrace 2 &) L £9-,
- (3-45 _—T D [#7T - NightView] OREBOEFFELROT)FLELIC R L—R « F—F %/4E
KT B app TS T ADFITOAL L AZ LA LDREERT DD, OIS T AEKRT
LET:

killall -9 app

-appAl Tl T AEEALTNET 4 L7 RUDOFTRO I~ REASLTFEW
ntrace --import=appAl
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NightTrace it A > % — 7 = —ANEHNF T,

File View Daemons Search Summary Profiles Timelines Tools Help

PH R -rRFIPPPA:

[l
L

Please specify trace file name:

oK ]’ Cancel ]

Interval : 1 events (0 to 0), 0.000400000 seconds (0.000000000 to 0.000400000)  Current Ti

4-54

[X 4-35. NightTrace - Import File Name

NightTrace IZ--import 4 7' a VI & TREISNZDT, 7’17 F L0 trace_begin =—/L
ICETHRAD/INT A—=HTHDHRL—R «FT—H% + 77 A LDELHERDET,

- FurF ke FA4Talic/tmpl/data E A LT OK L TTF SV,

——import 7> a VOEHIE, ZTWMoT b —R - A XV MEERFEBRTEDL L HIC
nlight CTARSNMiBhT —4% v — K95 Z & % NightTrace (R L7, ZDOEHROEHT
MU= ABEER A 727 7Y = a COHFICHEDAENTE Y, A0 —A Tl appAl
LV ET,

NOTE

main illuminator 28 nlight T&RIN7-5GAIL. ntrace iF hL—R - 7
TANDEHERIZ D> TWET, SEIOFTIE, v 7T L5 nlight
ENTEERIFRIC b L— A BAE S D O T mainilluminator 2 & D EHATL
7o
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BITE Daemons /X3 /UIT b L— A MERER (i 2 72 appAl 70 7T AnE R L—R « KAV M &V
THRETE D2 — - T—F LV ZHATHET,

NightTrace -New Session(lUnsaved)

File View Daemons Search Summary Profiles Timelines Tools Help

PH R —rFrmPPPP : Eltr =+ ¥ a

Daemons

Type | Daemon Target Logged Lost State Attached Buffer
jtmp/data_import ' arf ' ' Halted '

l(!)Launch ”l) Besume H" Pause ” ® Halt ] l Elush H Display ] l Triggers... ] l Enable Events... H Delete ]
Trace Segments
| Type ¥ |Trace Segment | 'lhrgetl I.oggedl Lostl Duration (sec}ll.lnsaved|
Save Trace Data... ] l Close Trace Data

X 4-36. NightTrace - EEIF[BER T —F
Daemon D& FrA3/tmp/data_import THH CHRD ML —R « 77 A )LDOLRH[TILRNT &
WHERALTTFE, ZAUTHIC-import 72 a VAN LTIV IAENT-Z L 2RT7-0DIC
NightTrace 73 h L'—Z « 7 7 A V4T [ _import] % 0% CTHERL L7244 F7T 9,

Daemon {72 X7 N7 Vv 7T 5 ERRINIZFATRZIEI NV —R « 77 A L) /tmp/data T
HHZELERLET,

-Launch RZ v Z L TF—F v ZEILTTF IV,
-Resume REZ U ZLThRL—R « £ Xy FOWELBIBELTTEV,
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Daemons /X RIVICRE 5 & Buffer FIOFAEREEITH 2 TWHD T —H— « FT—F B A X
FEIUEL TWD Z LR TE £,

Nightirace - New Session(Unsaved)

File View Daemons Search Summary Profiles Timelines Tools Help

PH RR=2rrm@9PL: E[Ls = 2 e

Daemons

Type | Daemon Target Logged Lost State Attached Buffer
/tmp/data_import ' arf - - Logging 3 11071

I@Launch ”l) Besume ”" Pause “l Halt | I Elush ” Display ] I Triggers... ] I Enable Events... ” Delete l
Trace Segments
| Type ¥ |Traco Segment | 'Ihrgotl Loggodl Lostl Duration (soc}ll.lnsaved|
Save Trace Data... ] I Close Trace Data

K 4-37. NightTrace - A XV MUEHDOF—F

- Buffer 5|01 <> M %A% 10,000 LLEIZET 5 £ TRE-> TR SV,

- Daemons /R /LD Halt RZ L TTF—F U &EIELTF I,

- /tmp/data_import # 7 % 7 1 » 7 LT NightTrace 7 -t > K v D BALIZ Events 8 LY
Timeline /SR LV ZBE) L TTF I,

S ZALTALDTTT carT I lEONRE 7Y v 7 LTAHUp ZM TFLTRFIVY,
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S ZALTAVNDT VT 4T AP REZ Y 7 LTHADT A U PRATS HF TR

RLTFEW,
ftmp/data_import
Current offset=208 id=ENTER semop proc=appAl thr=cos time(sec)=3.627_639_266 (0.020_838_973 from current time) (<]
calling semop(semid=360459,s0ps=0x2aec6e7fbe50,nsops=1)
*sops={
sem_num=0,
sem_op=65535,

sem_flg=0}
caller=0x400de7 [cosine_thread() at app.c:64]
frame=0x2aec6e7fbe60

Hover time from current timeline = 0.630_173_038; 12 events around offset=412 id=ENTER_nanosleep proc=appAl thr=main tim
e(sec)=4.278_651_277
calling nanosleep(req=0x7fff205ea3f0,rem=0x0)
*req={
tv_sec=0,
tv nsec=50000000}
*rem={
tv_sec=4646731,
tv_nsec=12884901888}
caller=0x400f40 [main() at app.c:94]

Thread: heap_thread

Thread: cos

RGO
I AR
TG A AR
IR

Thread: main

‘ Thread: sin
‘ All Application Illumination Events

Current Time 3.648 478 239 0‘15 llls |215 |315 r115 |5,15

Start Time 0.000 000 000 L1

End Time 5.399 356 536 s 1

s0an 5'399355535P|\||H\|||F||||F||||ﬁ'||||1'T|||A
(4] | (4]r]

X 4-38. NightTrace - /tmp/data_import # 4 A5 A
NOTE

NightTrace 7 ¢ & KU OfEt 4 Z&YERT D BN B DI5E1TKNTKENIC
—F§ % & Thmpldata_import /XL &5 & EIFTTF X,

Al XA LT A ATEHER g2 ——« hL—R - 5'4’A74’/&7co< DT, A hELA
SRy T T o7 e MRARNBEEDO R L —R « T =X L0 L BIZFEMIOOILETH A0, =
NHOEENIEFICREL 2D T,

EHoOHT, semop & nanosleep D7 A 77 UM L OSIEIZ BT D3¢ A2 & A 723 BT E
HLTTFSUW,

DUATEIR DA THICH D RO AR Wb LVERFA, ZiEa 7 —RICIH 5 Z &
NHEL LY HEBEICEL DT A IBFIAAETHLZ EE2RLTVWET, 2T =D A X
EEHEAEZ Vv LTEditE— FERIN, 207 F—0AZONATYHA XAEEHLTFX
W),
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HLLIFHIZY TR - =Y EarTF—0 LIIBET57E0 TRy 7T v 7RBNTRER
TXANEFRESED I ENARETT,
Events /X% /LI H 2T TR SV,

- BEHR L7 A X2 FOFBRASERD LI~ 2Z2BE L TFSW,

Events
Offset Event Process Tllrcarll Tag | Time (sec) | Description Fﬂ
199 RETURN_malloc appAl main 3.627_632_309 returning from malloc()=0x6b6d00 ermo=3 D
200 RETURN_add_link appal main 3.627_632_428 returning from add_link()=7040256 ermo=3
201 RETURN_work appal main 3.627_632_539 returning from work() errmo=3
202 ENTER_semop appal main 3.627_632_668 calling semop(semid=360459,s0ps=0x7{ff205ead...
203 RETURN_semop appal main 3.627_636_031 returning from semop()=0 ermo=3
204 ENTER_nanosleep appaAl main 3.627_636_209 calling nanosleep(req=0x7fff205ea3f0,rem=0x0) ...
205 RETURN_semop appal sin 3.627_637_407 returning from semop()=0 ermo=3
2086 ENTER_semop appAl sin 3.627_637_842 calling semop(semid=360459,50ps=0x2aec6e5fa...
207 RETURN_semop appAl cos 3.627_638_671 returning from semop()=0 errno=3
ENTER_semop 3.627 639 266 calling semop(semid=360459,50ps=0x2aect
28 RETURN—HBHOSIEQP EBER] SIS ;af;;ng Semop {s:mid=36045‘3, sc‘:[‘:-s:szaec Ee?fl::-'eEvD, nsops=1)
210 ENTER_random appAl 3.677 6 *sopa=|
211 RETURN_random appAl 3.677_69 sem_num=0,
212 ENTER_work appAl 3.677_6 sem_op=65533,
213 ERETad ARl appAl 3.677.1 cali:’::;igzg;e7 [cosine_thread() at app.c:64]
214 ENTER_malloc appAl 367774 e FEet
215 RETURN_mallec appAl 3.677_71
nae nETLIAAL el 1 P
Raw Arguments: 0x400de7, 0x0, 0x6e7fbe6D, Dx2aec,
0x5800b, 0x6e7fbe50, Ox2aec, 0x1, 0x0, 0xffff0000.
0xe7030000

Xl 4-39. NightTrace - Y —/ « Fv FRFRE N 72 Events 23RV
AR L7Z L 22 P L —R « A X2 FOFBIFIEFIZE <. BEvents 7SRV IN DItk D F D713 4]
DVETLRATWANE LILERY A, TOEBICH— YLV E2BEIT 5 2 L CRERTHN RS
E3r

- 73— AN Events /XK I)LNIZH B W Ctrl+T 24T L ¢ Textual Search # A 71 /' %
AL TL &N,
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THRAMRRIA T v I NENET,

0 Event Panel Search =

This dialog allows you to search the Events Panel for text. Searching via this panel will
not locate matching text in timeline panels, only in the Events Panel. Press the Profile
Search button if you wish a more powerful search mechansim.

Event Panel Text Search

—Search Options
[_] Treat search text as a regular expression [%| Close dialog on successful search

Match any criteria |~

"] Case sensitive search

—Search Criteria

[]cpu [] Event Name

[ | | =]

[] Process [] Thread

[ | | =)

] Time % Description

[ | | [-)

Ready to search

l *® Search Backward H ™ Search Forward HHaIt Searchl [ Close l [ Help l

X 4-40. NightTrace - Event Panel Search #4 7 a7
-EventName 7 4 —/V ROF = v 7Ry 7 A% ONIZLTAHIIZL T EEW,
- Event Name 7% A b « 7 ¢ —/L FiZ ENTER_work % A JJ L C Search Forward =~ % > % #fi
LTTF&W,

Events /3R VI BIE ENTER_work o X b DWRDFEEZEFTR L THET,

Events

Offset Event Process 11|read| Tag | Time (sec) | Description *

203 RETURN_semop appal main 3.627_636_031 returning from semop()=0 errno=3 D

204 ENTER_nanosleep appAl main 3.627_636_209 calling nanosleep(req=0x7{ff205ea3f0.rem=0x0) ...

205 RETURN_semop appAl sin 3.627_637_407 returning from semop()=0 errno=3

206 ENTER_semop appAl sin 3.627_637_842 calling semop(semid=360459.s0ps=0x2aec6e5fa...

207 RETURN_semop appAl cos 3.627_638_671 returning from semop()=0 errno=3

208 ENTER_semop appal cos 3.627_639_266 calling semop(semid=360459,s0ps=0x2aecée7fb...

209  RETURN_nanosleep appal main 3.677_685_671 returning from nanosleep()=0 errno=3

210 ENTER_random appAl main 3.677_685_873 calling random(} caller=0x400f45 [main() at a...

211 RETURN_random appAl main 3.677_686_031 returning from random{)=31308902 errno=3

ENTER_work 3.677_686_167 calling work(control=902) caller=0x400f8...

213 ENTER_add_link appAl main 3.677_720_874 calling add_link() caller=0x401378 [work() at ...

214 ENTER_malloc appal main 3.677_721_040 calling malloc(bytes=16) caller=0x4013b3 [a...

215 RETURN_malloc appal main 3.677_721_317 returning from malloc({)=0x6b6d20 errno=3

216 RETURN_add _link appAl main 3.677_721_431 returning from add_link{)=7040288 errno=3

217 RETURN_work appAl main 3.677_721_545 returning from work{} errno=3

218 ENTER_semop appAl main 3.677_721_731 calling semop(semid=360459.s0ps=0x7fff205ea4...

219 RETURN_semop appAl main 3.677_725_165 returning from semop()=0 errno=3 @

e f £ren, £n

X 4-41. NightTrace - %% ® Events /SR /L
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RO Bz~ 2288 L TR 2)MAMEIX 16 #HD PCALESIT TR ST 7 /o h
T 7 ANDEHB L OITHESHBEROM G 2> 2O LIt EEZGEA TS Z EICHERLT
TFT&Euw:

caller=0x400f83 [main() at app.c:98]
NOTE

AR TFT—DNR—=D g UREBRD Y —ZAD P HICH LY TR, FRE
NDITHFEFNZE DO LIEORD 23— RAER Y — A TICEBRICBE AT
LILTWDRRRMERH Y F9, ZIUTIFL—R « A XU EIBREENLTWVD
PCORVEN RV 7 FLR] THHED T, ZOMSIEFHIN =D
BIZEITEINET,

NightTrace IZFIZFHHDMEOH LT —H DO PCT KL A2V 770/ 7 ABLOT 7 A4 VIATE
B~ LED ELETN, M T B —F BTNy TIERLE Ta oA L EnRhn
STEHEIX I OFRERMT D Z LiTHEEEA,

T 7 ANRITEGBANY FRATHELNALHE, 20 TF AL Ama—2fioTTFHF AL -
TF 4 BTV — TR FTT 5 L 5 NightTrace ICHRT 5 2 L BN ARETT,

- Enter_work 4 X2 hOFHEYTATHEZ Y v 7 LTaryTFx A b« A==2—)5 Show
Source File From Description... 47> 2 V8RR L TF IV,

Text Search... Ctri+T
¥ Search Forward Ctrl+G
**® Search Backward Ctrl+B
& Goto... Ctrl+1

[ | Distinguish Process Name by PID
Edit Current Event Description...  Ctrl+D
Close All Trace Data Alt+W
Show Source File from Description...

Display Fields 3

& 4-42. NightTrace - Events /SRAD AV THF AR « A=a—
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T TR9 & 52 NightTrace 1Z Y —A « 77 A vE o — KL TCHEYRITESFICTFA L - =5 4
ZONEEGDEET,

File Edit Options Buffers Tools C Help

B Ex B X5 = @ (¢
(] trace begin ("/tmp/data",NULL);

sema = semget (IPC_PRIVATE, 1, IPC_CREAT+0666);

pthread attr init(&attr);
pthread create (&thread, &attr, sine thread, &data[0]);

pthread attr init(&attr);
pthread create (&thread, &attr, cosine thread, &datal[l]);

pthread attr_init(&attr);
pthread create (&thread, &attr, heap thread, NULL);

for (;;) {
struct iimespec delay = { 0, rate } ;
nanosleep(&delay,NULL);
work(random() % 1000):;
l if (state != hold) semop(sema,&trigger,l);

(<]

-:%%- app.c 28% L95 (C/1 Abbrev)---------------------

X 4-43. NightTrace - Y —2X « 77 A VDITEBDONETZT 1 ¥ ZiELE)
NOTE
AR L0, PCOREVITFEIEOH LOZOKROMS T, UL EOH]
DEIITKRD Y —AFIZHEMT N TND Z 2L T D AEERH
DET,
NOTE
NightTrace /X EDITOR 554 %A N L CT=T 4 ¥ — 2RI L F 5,

- EDLENCTT 4 X =& L TTF S,
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BftEgEDY <) —

AKF2— R TADRIETAL Yy FOAMMEREEH L-Z &

ZEWH L TTF S, NightView
ENLTHALEZ ML= « RV b EFNENLIZH L TAT— MEERLE L,

CZTHEAMICESALZ L2 LETA, AT nlight IZX > TEEMICAEK S L FL—

Ao A X NEFEERNLET,

- Summary A ==—7>& Summarize Functions %% L C Summarize All Events 7 X ==

— e F T a v EBRLTFEN,

MO ENTZE2TO ML — AR R AR OY~ ) — 2G5SR nBNnEd,

Function Call Summary (0 to 4812)
# Completed| Total Time ¥ | Min Duration | Max Duration | Avg Duration |Min Oﬁsetlmax Oﬁsetlnctivel Name _’
900: 29.993 530 399 0.000 000 000 0.050 104 956 0.033 252 251 4812 1826  true semop
3 14.996_382_769 1.948 880 _211 5.000_057_676 3.749 095 692 4812 4185  true sleep
300 14.988_897 527 0.000_003 917 0.050_060_280 0.049_797_002 4812 305  true nanosleep
300 0.006_002_366 0.000_000 962 0.000_043 153 0.000_020_008 3169 1821 false work
300 0.000_261_374 0.000_000 446 0.000_006 992 0.000_000_871 3216 2656  false add_link
303 0.000_125 690 0.000_000_185 0.000_005 901 0.000_0D00 415 3519 583 false malloc
300 0.000_075_874 0.000_000_121 0.000_006_569 0.000_000_253 3675 4171  false random

4-62

K| 4-44. NightTrace - B n ¥~V — - T—7 )L

b L= ZBEDME Z DN BB K LT L o072 2 7 — T A ER S E T, ZhiT
EEEE, &b R PHOR ST S HEHER KOO L2 G A £ T,

Active O T ~LBMFNTZFNET — % - & FORK(H L < XERN LI O &%) TREEEFOH

LSk L T e E 9 na R LE T,

ACTHRAL c A= a—IUTOREARIELET

Set current time to start of shortest call
Set current time to end of shortest call
Set current time to start of longest call

Set current time to end of longest call

Save table as text...

Export table as comma separated list...

Resize columns to contents

Launch detailed summary of calls for this function

T=INOITEAZ Y v 75 2 & TRIEDEBOFMETUTT 5 Z LA HHRETT,

- work Bi%k 175427 U » 7 L Launch detailed summary of calls for this function % B4R

LTF&EW,



NightTrace D #/FH

F—TIIF OO L ZE I 172> TFRRENET,

Call Details for work (0 to 4812)
Duration ¥ start Time | End Time |Start0ﬁset|End offset| Thread H
0.000_043_153 8.684 260 243  8.684_303_305 1816 1821 main
0.000 042 501  12.239 798 813 12.239 841 313 2956 2961 main
0.000 042 338 7.733 230 454  7.733 272 792 1512 1517 main
0.000 041 824  14.843 342 523 14.843 384 347 3788 3793 main
0.000 030 343  11.288 374 448 11.288 413 791 2652 2657 main
0.000_039_318 6.632_063 223  6.632_102 541 1160 1165 main
0.000 039 049  15.043 614 293 15.043 653 342 3852 3857 main
0.000 039 015 7.482 967 786  7.483 006 801 1432 1437 main
0.000 038 895 9.034 830 203  9.034 869 098 1928 1933 main
0.000_038_738 5.480 445 038  5.480 484 676 788 793 main
0.000 038 273  15.204 039 323 15.204 077 597 3932 3937 main
0.000 038 131 7.883 373 082  7.883 411 213 1560 1565 main
0.000 037 968  13.541 495 314 13.541 533 281 3372 3377 main
0.000 037 950  13.341 186 742 13.341 224 692 3308 3313 main @
< [

X 4-45. work Bz 1T A% T — T v

Z OF —7 Vi Function Summary 7 —7 LD T XA c Ama—LRELE IR T HA
e Azma—%F-oTWVET,

BMD/I Y F - HTU—

A TORKEIIFEDRBEICET 20~ U — R E2 ST 572 DI23E GUI £— KT ntrace
PEMRTHZEHAEETY,

- killall appAl

AIOFMETEIC R L —R « T—=XZWELFE LR, 207 —2%2ERTLRDOVICa~v K-
TAVET o TR a b ET 2 HIEZUTICFIRZRLET

-/appAl &

ntraceud --join /tmp/data
sleep 5

ntraceud --quit-now /tmp/data
killall appAl

WDa<r FOEL LAV ntrace ZiEdh+ 2 2 & RNA[RETY .

ntrace --verbose --summary=fs:* appAl /tmp/data
ntrace --verbose --summary=fs:work appAl /tmp/data

TITT4HN A E =T 2= RuRMT 52 L3 ERTERSNIZT =7 VO EFT
LORMANEERTLOTLL I,
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ey b-HEOY

- NightStar @ File X == —7>5 Exit Inmediately %384 L T NightTrace £ > > a V& T L
TF&w

#7T - NightTrace

Z 1T NightStar RT 5= — k U 7L NightTrace DERITH T TI,
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5
NightProbe ®FI 8

NightProbe IZH CEITH DT 0 77 LOT—F 2O DB L MEET 5720721 TR, 0O
BORNTICT — 2 28T 27007 T 7 4 i« V=TT,

AZETapp 7/ T LEBICEALRLTWA I EEBHELTCWEY, 7ul/ I L% RKLTHY
WA, 1-4X—20 [Fa /550N K] OBAEENEL RLTFEW,

- RDa<y REFITLUTLHIOD app DA V AHF  ANFATHTIIRNW I EE2MR L TTF S
AN

killall -9 app
- EDDENCRD A~ RENLTH T 7V r—yva U EBRRL TR

-/app &

NightProbe MD#2E)

AR RO T 0 7T AIRERZR APLIFOH LA ERE SN TV AXLETH Y A, LHLARR
5. NightProbe ICBA L TIET v AR » 7 BEHAL Z BT D720, Ta s T AFT Ny JiERE—
v S LCRFIT-g 2 S - T2 a )T EMERHY £7,

NightProbe I RedHawk 5 — % /L DFE LWEITREI O T KAV T =R FIHLT, #A L7 b -
AEY « T2y FBLIORNTEENMIOT T T T ANLEROY T IRERET L L
TT e Z2~DORALZHRLET,

BEFELTHROWT IO NightStar »7 —/L @ Tools # = = —>5 NightProbe Monitor %33R L T
NightProbe % #{2&) L C F S\, NightProbe 7227 b7« 7 A arvaflioT, Flidkoa~vy
FEvzleavwy R Ty N TCANTLZZLETRETLIZ L HFHRETT

nprobe &
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NightProbe 2 1 >« Ut RUNREKRINET,

B4 NightProbe ===

File Target Programs View Record Tools Help
PRAED = S0

ZHEB e

—MNew Session

| hem | Description

----- m Target System  raptaor

* Programs

Playback

B- . Recording Idle

@ Timer On Demand
: ﬂ Destinations

[=] Variables

X 5-1. NightProbe AAf >« 7 4 R©

7Ot RDREIR

NightProbe 127" 7' Z A, HHERAEY -7 A b, AFEY - vy T INT=T 47 4, PCI
TNA A GO Y ) — A TAET HHEEE o T ET,

- Configuration ~~—<"® Programs 7 A 2 %47 U » 7 LT Program.. A == — « A7+ 3
VEBERRLTTI,
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NightProbe DF/F

Program Selection % 1 7 &7 7 3BV E T ¢

I Program Selection ’x_
Program
Process Name | | l Select... l
PID | | [ Select.. ]
Symbal File [ ] [ Select.. ]
l (0]4 l l Reset l l Cancel I [ Help I

X 5-2. Program Selection #4 7 a7
-PID 74—V ROAHIZH D Select.. K7 L TF IV,

Process Selection %4 7 u 7 RN ET,

~—Processes
Target: raptor
Filter I.“ I [ Filter I [ Clear l Apply Ta
| PID | Owner v| Name | Command H
1 roat init [shin/finit
1741 root syslogd [shin/syslogd
1745 root klogd [shinfklogd
1757 root portmap fshinfportmap
1777 root rpc.statd [shinfrpc.statd
1789 root mdadm fsbinfmdadm @
[ | (e]*]

T B |
L

X 5-3. Process Selection # A 7 a7
- Filter 7 4 —/L FiZ™app # AJJ LT Enter ¥ — % F LT F X\,
U Z M app THELLFHEO S 0w R TNT 4 VZ — BB ELET,
- T=TINOFENE T ST AERERLTERL T FESW(EHTE 7077 408 1oLy

BAIBICER I TWETD),
-Enter ¥—42F O FLTH ATl ZH LTS,
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NightStar RT Tutorial

app v 7T ACHEEMTONEZTBE A IDIEPID T XA b« 7 0 —)L RICEE SH,
Process Name £ L Of Symbol File 7% A b « 7 ¢ —/L NIZZ IS L THEHF SN ET,

~OK%EZ7 Yy 7 LTHA T ZlETRFIV,

app 7’11 /' 2% Configuration ~~— N Programs M H O FICFE R SNIIREETHRET S VU Y
— 2D Y A FB LU Browse Z Z7NEROY U —{ZBIEN., TOX ZTIXHEMICFFRH SN E

D

47 - T3 DK

5-4

lud NightProbe

- Browse Z 7N BIZN TWAZ L 2R L TFEW(E D TIIARWEAIZZ YV v 7 LTS
W),

Live Browser 7% Browse % 7 ONANZFR RSN E T,

File Target Programs WView Record Tools Help

FPAED « S0

~Live Browser

HE®B ©

Fiter [ H Filter ] [ Clear ] [Apply To Variables |~ | | View Al B

| Item | Value |
B 50 app  pid=31229

w

4

X 5-4. NightProbe @ Browse /3% /V

Browse X— X2 DO HMEZ T RLE T, fidkE 721% View S L - TRET 23580
BlROHHERME T 07T L R TRIRT A EEFTLET,

F7-. Browse N—VWICHBEFRRENTNWEY U —&ffio> CTEKRDOREFR R BIREEL F9,
-V U—HNoapp = b —%FRBEALTFI,

TuTTLDTA A2 FICHHHEARES v — IVEKZT T Addasy =7 EDOFRA b
SN Aa—=T EREHNT -2 HA 2B OEBEEAET,



NightProbe & #//F

BEBHEBIIEEN A T —, RA U F, TR ERR EOEAETHE TH N E 2> 0%
RTTA A ERF->THET,

data ZRIFHAFT V=7 b CRIT S LA THETT,

-data B ARALTTRFIV,

EROEE

Item Value
[} 25z iapp i pid=4640
oy f(x)add_llnk ..............
- [¥] head 0x0804b220
£l [15] data
G} 1] data[0]
L
E| SEMa 294919
El tail Ox0804e2200
E| rate 50000000
[ @ ptrs
[=] state run

X 5-5. BB &3tz data HHE

T X RO EIIIEI ORI FRBET A a0 T, TO7 A aror ) v 7 TRAOEM=
K= bBREREINET,

- BSIREBHT A2 %27 Y v/ LTdata[1]#F LT FEW,
- FREN TV Dl HOREER data[0] & data[1]Z BB L TF Xy,

Browse ~<X—JIZHBNTY UV —NIZE R ENTWALTOLEBOBIEHEN., ~—J FHich b
Refresh 7K &% v #1372 NZ, Auto refresh = v 7R v 7 ATHIE SN EHENY 7L v v an
RAET LR TRINET,

- Auto Refresh = v 7 Ry 7 A% 27V v 7 LTFEU,

ZNTAutoRefresh F = v 7 Ry 7 ZOFMICHDHAE LRy J ATRENDL—FTT 4 A
T A EHEICY 7Ly v a SEET,

T —HEFI DK 2 R—F 2 F® count, angle, value 2> R —3% 2 hOENEILLTND
ZEICHEA LT &Y,

app AA Y+ I T T NI ET IO ALy FERKENICEZ LET, state BTz
NERETRENEINEHBEILET,

state ZEOBELEMEITFIZEME run THDH Z LITHEELTTFE,
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state BEDEEZTNVI U v 7 LTFIW,

Item Value

- &F app pid=31450

=" [mE] data

- W8] data[0]

- [#] name 0x0B04Bedc

- [®] count 23098

- [m] delta  8.726646259971648E-03
- [®] angle 2.015680753127312E+02
- [m] walue 4.848096201641618E-01
El- W8] data[l]

- [¥] name Ox0804Be50

«[®] count 23098

- [m] delta  B.726646259971648E-03
- [®m] angle 2.015680753127312E+02

- [®] value 8.746197071849462E-01

- [®] sema 10813589
- [m] rate 50000000
- [mE] ptrs

‘o [m] state

X 5-6. BEDEIEF
%G A TO D B IVTEEAME 1 SPBTEDENRIRS N E T,

EHOME LTS DI, BERT LR LVMERRELTT 17 5 MCZOEREERD 1
<7,

- B TFEANLTFE W :
hold
-Enter ¥F—ZM T LT/ T LIMEEZERTFEN,

state ZHOHIZBIIE, app.c DY/ —R « a— RO RTEHCT v 7T MIFERAAL
v R& i X720 hold T7 :

95 for (G5) {

96 struct timespec delay = { 0, rate };

97 nanosleep(&delay,NULL);

98 work(random() % 1000);

99 if (state != hold) semop(sema.&trigger,1l);
100 ¥}

-hold ERRENTWABMHEEFX TN Y v 7 LBEICA T v ary - YRR - T4 a{lEOT
DEWICFREN TV FIAE DI Z# > T run %K L Enter Z47 F L T state
EEOMEITTO run iZEE L TFEW,
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La—TFT 45 E8&UF T a vEERICEHZEIR

B4 NightProbe HI=ES

File Target Programs View Record Tools Help

Configuration Browse

FZEHUE Mark & Record DJEMEA R > TV ET, Mark BIEIXEE L2558 ICBELOH 5%
BCThHHI EERULMONRNFILTHRRIED Z EAAHEIC/2 Y 77, Record JBIHEI3E DA
Ntk vy v alZEENDLZEEPRLTOET,

HEBEXTNVI Y v 735 EZ00%RMRIZEZTMark & Record BMEEZRELET, D
WE, BHEAERNICERET ATEOICHEAD I TFFH AL « Ama—% T 52 L b EETT,

- data[0] & data[1]#&E K DOM 5648550 count, angle, value 7 ¢ —/L K& %
TN Y7 LTFEN,
-rate LRSI OEREZL T NI ) v 7 LTFE,

Browse X— DY U —IRD L IR 2 HI1TT T

PAED ¢« S0 HEB @ = B

~ Live Browser

Filter [ ] [ Filter ] [ Clear ] [ApplyToVariabIes |v] [ViewAII |v]
hem | Value ‘
E- 4% app pid=31450
E- [i2] data
= [18] data[0]

- [F] name 0x08048edc

- Il count 26674

- [m] delta  8.726646259971648E-03
- [l angle 2327745623383434E+02
- [l value 2.923717045885066E-01
- [m2] data[l]

- [¥] name 0x08048e50

- Il count 26593

- [m] delta  8.726646259971648E-03
- [l angle 2327745623383434E+02
- [l value 9.563047560040737E-01

- [m] sema 1081359
Il rate 50000000
&] @ ptrs

‘. [A] state run

e

4

L

X 5-7. Mark & Record B0 IE
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B EDRR

NightProbe 127 — % OBk~ 72 Fika gt L £ .

® Browse ~X—

® JRXKN-+ b a—

° 5““‘7\‘11/' v a—

e 271w Ry —h+«Ea—
¢ 757 « Fa—

T, ek vy a O E T A THIT OO NightTrace 72132 —%— - 77V r— g
>~ NightProbe TD% D& DR DT T 7 A L~Jiid Z & L AEETT,

F—IJI)IL - Ea—

T =T ¢ Bla— 3] & SRS ) & RTINS AR D& B A TIRA D A 7 B — LV AlRE
RT =T N E T,
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-View A ==—b Table 77 v a VA EIR L TF SV,

NightProbe

File Target Programs Miew Record Tools Help
A «S$H = HEHS @~ B

| Configuration | Browse

X 5-8. Table £ = —

BANTT — T VITZETT, BUIDAT v FET — 7 MCF R SR WEB 28R4 5 2 L T,
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5-10

- Select Items.../R % Z L TTF &V,

~Table View |tem Selection

Select items to be shown in Table View.

Select items from the table below, which is populated
with Marked and Recorded variables. Click the
Browse button to add more items to the table.

Show Item

%] datal0].count
datal0l.angle
datal0].value

Show All
data[l].count

data[1].value

datal[1l].angle

x| (% (% [x [x]

rate

T (oo | [ o | [ b |

X 5-9. HERBRF A T s
KA T 1 7Tl Mark F 7213 Record JBMENFRE SNTZTHHE 23 INT 5 Z E N A[HETT,
T 74N NT, XA T a7 AR OEEE T RT DD OYRMEE#ER L T,
-data[1]=2 >R —F% > FOETOEFEE Show FDOFNHDITE 7 U v 7 LTIHFRIZL
TLEED
SOKRZ U EHLTTFE,

T—TEBIES SOFRH Y | TN FEFHIZL D, BIOFMETER LK~ DL 1D
ToLhy ET,

- Automatic Sampling 7= v 7 R > 7 A% ONIZ L TF &Y,



NightProbe DF/F

Automatic Sampling = v 7 R 7 ADFIZH DALV Ry 7 ATEREI N L— N THU 7L
BT =T NHNOEBITI Y IAENET,

File

Target Programs View Record Tools Help

A0 « S0 ELHEB O

[Q{:nﬁguratinn | Browse J Table l

Tahle (&)

Mode: [View Live Samples |vl Select Iltems...

| Sample & | data[0].count | data[0].value | data[0].angle | B
22 14871 -8.241261886292722e-01 1.297739565320512e+02 50
23 14875 -8.433914458197415e-01 1.258088631170910e+02 50
24 15140 1.7364817767610893e-01 1.321214243759801e+02 50
25 15160 3.420201433341833e-01 1.322958573011792e+02 50
26 15180 5.000000000076222e-01 1.324704902263784e+02 50
27 15200 6.427876096930828e-01 1.326450231515776e+02 50
28 15220 7.660444431243018e-01 1.328195560767768e+02 50
29 15240 8.660254037884501e-01 1.328994089001975%e+02 50
30 15260 09.396926207885635e-01 1.331686219271751e+02 50
31 15280 9.848077530135111e-01 1.333431548523743e+02 50

Sample #: 31

X 5-10. E&H 7V 7 - F— FD Table
ERFIRIOY 7Y T inbEbo o aidl CRRSNET,
FIRHLAEZ 27V v 7322 L CEBETY — M52 ENARETT,
- Automatic Sampling 7= v 7 R v 7 A% OFF IZL T TF &L,
- data[0].value DINRHLAEZ 2V v 7 LTCHLEEZ Y v 735 8T —7 VTR KEN
SE/MEIZ Y — N ENET,

F5372 Y TR A ENTGEIE N Y FICRRINBMEITITIE 10 L 25137 TF
(data[0] -value OEIFZIEXE DOETT),

5-5 _X—ID [EHOEE] THHEINTWAD LR U FET Table B2 — &\ 2 E1E
HIZENAERETT, ZZTOEWIZ Y v 7 LB/ WZBRICER Y AALTES I VDETH D Z L
Tt, BALADEEEE LSS, BEOEIZT 0 7T ANTEBIZEDY £92, B/AITLEIO
P IR £,

Hi= i T IMEEO R E TR L ET,

- BV ERRICY—FENDSETSample FIRHLEZ 27 ) v 7 LTFEEL,
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- Automatic Sampling 7= v 7 R > 7 A% ONIZ L TF &V,
- A7 NN—DRY I A7) v I LTAZB— A NN—DERETKT v LIEGEELT
TEW,

FLWERFOT =7 VORICERINET,

552 Ea—

Graph /S VTl % DEKNEROR L LTr T 7 BIgi#irnET,

- View A == —/5 Add New Page 47> 3 U EBIRL TF W,
-View A == —/n5 Graph 7Y 3 U B FIRL TF S0,

File Target Programs View PRecord Tools Help

PAED « S0 EHES @

[Q{mﬁguratinn | Browse | Table JF‘agEil

Graph
Mode: [‘U‘iew Live Samples |vl
1000 —
800 -
3 600
3 ]
S 4003
200
o -
[ T T I T T T I T T T I T T T I T T T ]
0 200 400 600 800 1000
Most Recent Samples
s 0 st (4] (1] [4] (7] (2] [2]

4

K 5-11. Graph 7SV
BANET — 7 3ze 7,
- Select Items.../R % Z L TTF &V,

T—T) s Ba— L3RR, Selectltem A4 7T u SNO EOHEA HIEIR S TICERENE
T, WL, 1T RIS AADHOEREY 1 >0 757 FICFRLUET,
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- Show %™ data[0].value & data[1].value HEDZNETNDOITE2 27 Y v 7 LTHI%

DIFTFE,
SOKARFZ U EHLTTFI,

- Automatic Sampling 7= v 7 Ry 7 AR ON THDH Z L H MR L TT IV,
- Automatic Sampling &= v 7 R v 7 AOLMMOAE Ry 7 ATHEF FL— b & L0 ICEE

LTFR&EW,

TR X2 >OBOFEE N AE Y £,

NightProbe

Fle Target Programs View Record Tools Help

FAED ¢« S0

lg::nﬁguraticm | Browse | Table J F'agEil

HESE @

I
[[E
|3

Graph

Mode: [View Live Samples |vl Select Items...

=
w =

Values
(=]

-0.5

-1 -

0 10 20 30

40 50

Most Recent Samples

e 3 s % (4] (] (4] (<] (2] [B)

Automatic Sampling (%] E

60

+ data[0].value

+ data[l].value

X 5-12. IERIZEEFRRT S Graph 7RV

- 757« RFAOFMNCH D AFONT N value IME D27 V v 7 TRENd 5)a 7
FAR  Azma—5 Edit.. A7 Vg VEBEBRL T,
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Edit Curve

Variable: data(0].value
— Attributes

Style | Sticks
Symbol

Colar

ling

n:
s L&

0K || Cancel || Help

X 5-13. Edit Curve BiEX A 7w/
-Style &7 a2 - UR MDD Sticks ZE#INL TTF I,

- tBOONWET ey B v LTRERAAS T /2 B8 LAaE2EFLTFIW
SOKRF U EMLTOBRY A 7 e 7 2L TFEV,
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- OK 7R # > %48 LT Edit Curve B4 A 70 7 2B L T F &V,

NightProbe

File Target Programs Miew Becord Tools Help

PO oSl SHHES O = b

[gunﬁguratiun | Browse | Table J Pageil

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' BT P P P A R
Mode: [View Live Samples |vl Select ltems...
17 » data[0].value
0.5 _: ““ = data[1].value
" ]
X Wy W Wy
3 o I | I, | I | I
5 ] I|| ||' ||| ||' I|| ||| I||
> ]
0.5
-1 - T T T T [ T T 1T
5{] 8{] 100 12{] 14{]

Most Recent Samples

e e (0] ) ] ] 8 )
Automatic Sampling % -

X 5-14. BE I = #li#k & &L Graph /%1
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5-16

File

FRAED D ¢ $6xH

Target

Programs VMiew Record Tools Help

- BEReiE L UVICETAE T ZoomIn T A 2 EBD IR LT L TT U,

NightProbe

IHEB @~

I LConfiguration | Browse | Table I Page 4 l

Values

Graph

Mode: l\-‘iew Live Samples |v]

1_

=
wn

(=]

-0.5 o

-1 -

s 00 e sciny 3 (4] (3] (2] (<] (B (B

+ datal0].value

+ data[1].value

HIJJH Hh.l” “l

60 70 80 90 100
Most Recent Samples

4

K 5-15. R—AhAf v LT 57

- Automatic Scaling = v 7R v 7 A% ONIZ L TF SV,
- refresh rate % 05 FPICAETE L TR S,

TR 7T BEA Ly RRENENOFEEIT O - OIEE 2 M % rate 2 A HEH L QRE L
£7,

- Browse ~X— % 7213 Table » kL % fifi - T rate %% % 50000000 7> 25000000 (ZZ5 5
LTF&EW,
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COERIFFERICA Ly RBBET DD 2 512725 DT, IEKH & RILLDOINERL DY %

‘j—O

™ NightProbe
Fi

le Target Programs VWiew BRecord Tools Help

PADD ¢Sl SHES O - 8

[gunﬁguratiun | Browse | Tahble I Page 4 I

Mode: [View Live Samples |v]

[

Values
S °
un (=] ()]
11 I

P
e}
|

| T T T T I T T T T I I
0 50 100 150
Most Recent Samples

[ ]
200 250

Sample #: 211

Automatic Sampling [%]

+ data[0].value

+ data[l].value

W0 EE R B

4

D T0T 5 LARET—2 ZEE

T =X DIEIEE DHROLBRIC T 7 A L~k T D, E2IET A 7 BEAICFEER L T NightTrace

IZWR LiATe 2 & R FTRE T,

FAEICFEER L 7T — X BB O T v B RTKET A Z ENAEETT,
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- Configuration X—T DX 7% 27 Vv 7 L TERLTFE,

NightProbe

File Target Programs View Record Tools Help

PAEdDE ¢« S0

LConfiguration | Browse

~MNew Session

Item Description
i i Target System zZippy

& § Programs
P -85 app pid=21710
L B Views
- [Ey Playback
= @@ Recording Idle
i (1) Timer 1 Seconds
Destinations
= [m] Variables
L. [m] datal0].count int
i [a] datal0l.angle double
. [a] datal0l.value double
. [=] datal1ll.count int
.. [1] datalll.angle double
- [@] data[1l.value double

[=] state <anon-type>

¥ 5-16. Configuration ~X—3’® Recording 48k

HERLY U — o Recording #3413 FE8% M Timing ¥ — A, Fté#kJt Destinations, Record J&PEASEE
SNFEEHDOY A N ERRLET,

- Recording >V U —® TimerJHE #4727 U » 27 LT Timer 7 A == —M»5 Clock...4= 7'+ =

VERBINL TR,
™ E) =)
Sampling Interval: [1.000000000 12| | seconds v
l oK l l Reset l l Cancel l ’ Help l

K 5-17. Zuy 7@REALA TS
KEA T a7 3T 5 VAR AT L— R EFIEIL £,

- HA7% Sampling Interval =~ 3 > - U X k225 Milliseconds IZEH L CTF &SV,
- Sampling Interval Oz 100.0 (22558 LT T 3\,
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-OKARZ U ZMLTFS,
Y U —PNO Timer T H OFAN Z OB EE KL CEEINET,
Rl —— - T Y = a TR £

- Destinations THH #4727 U v 7 LC To Program...Z &R L T F W),

E Record To Program >

General | FBS | Advanced |

—Process

Frogram Path Select...
I |
|

Frogram Arguments [

Output File [idevinull ]
— o

* Display [:n.n ]

— Activiation

Launch From [NightProbe Server |v]

When Stopping [Terminate Process |v]

oK H Cancel H Help

X 5-18. Record To Program #4 7 a7

- Program Path 7% A K « 7 ¢ —/L RiZ api E AT LTTFIY,
- OutputFile 7% 2k «+ 74—/ ROT F 2 h/dev/null ZLIFICEZHZTF IV,

/tmp/api .out
SOKARFZ U EHLTTFI,
R L2 7 OE R B A A TERT B 720D NightProbe APl 2 -4 A7 7V 7r—
valld, 14— 0 [Fa— I T T 07 NUOARK] Ttutorial 71 L7 hUIZ
abE—ENTWET,
- X—3F Ny aryTUTRTOav  REANLTTa I 5% )L R FIU:

cc -g --no-pie -0 api api.c —Inprobe
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Configuration ~— <" ® Recording I TO L S IZR X T AHIX79 TY,

Descriplion

5-20

- [ Target System narf

pid=18128

El . Recaording ldle
o (1) Timer 100 Milliseconds

|}_“| &4 Destinations

;::»:: a
-~ [m] Variables
- [m] data[0].count int

- [m] data[0].angle double
- [m] data[l]value double
- [m] data[1].count int

- [m] data[1].angle double
- [m] data[1].value double

~ [m] rate int

Jhome/jeffhieorkutarialiapi

Xl 5-19. 585 % &€ Configuration ~=X—® Recording $EI%

INTRETIEH. T8 A7 - V=R, WBEELRIRLELIZOT, 37 VEF
L TZENGZ api 77 ) r— g NS 2 ENATRET T,

- V—)_—D Record 7T A 2 EMHLTFIW,

- P UTNERELTCENEE LSRN api 70 7 AOH N EERLTFEN,
- A= Ny TarTCUTOa<v s REAANLTTFE N .

tail -f /tmp/api.out
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T MILLTO LD e B AR LET

gnome-terminal

File Edit Wiew Terminal Tabs Help

X 5-20. api 71 75 L H S

- Recording > —/L 3—® Stop 7 A = V&P L CRldlBl 25 1k L TR &V ¢

NightProbe API (2 B2 3402V Cid, NightProbe User’s Guide @ [NightProbe APl # % £ IR
LTFEVY,

7005 LEBDEREIZ Datamon #FIA

Data Monitoring Application Programming Interface 1% NightStar RT > —/L « & > hDO—{T7,
B HE L CER L AROEEZER, G, BE BLOT FL X, Bl 1 XDk 57k

BT D F 8 & B9 5 72 912 Data Monitoring 13 Ada, C S7&, Fortran DA% % & e 3247w
W07 T LERET DI ENERETT,
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NOTE

Ada 71 7T A%, #)7 DWARF 53 v 715 #2445 Concurrnet
MAXAda 227831 S —Ta v A VENTFHAICOBRYR—FSNET,

Data Monitoring I3 & 72 APl 21l 2 55871 72HE T, ZHUI7T eI L - 77 A VINDOZERIC
BT 552 v RY) v 7V BLOBEOEREMGT 52 LB AEETT, LoLAanb, KET
F1OOEHOMEEELETHETCHMFERT 0 /T AR LET,

Data Monitoring D F£RlIZ-> VT i& Data Monitoring Reference Manual 2 L T TF &\,
NOTE

FATHROT v 7T AOEEFiHAEE T 5H Data Monitoring AP OFIH X,
SLERT Version 1.0~1.6 TOHZYVHR— h I TWHET,

set_rate 7u /7 LDV —A « a— RFRO LB TY :

#include <stdlib.h>
#include <stdio.h>
#include <datamon.h>

#define check(x) \
iIT((X)) {fprintf(stderr, "%s\n", dm_get error_string());exit(1);}

main(int argc, char * argv[])
{
program_descriptor_t pgm;
object _descriptor_t obj;
char buffer[100];

if (argc '= 2) {
fprintf (stderr, "Usage: set_rate integer-value\n);
exit(l);

}

check(dm_open_program(*‘app*,0,&pgm));
check(dm_get_descriptor(*“rate',0,pgm,&obj));
check(dm_get_value(&obj ,buffer,sizeof(buffer)));
check(dm_set_value(&obj,argv[1]));

printf (“rate: old_value=%s, new_value=%s\n", buffer, argv[1]);

}

dm_open_program B¥UIFEE SN T e 204 L PID(0 O%E, fEELZ4EIE —KT 2
Tuv AEHEHT L7720 L &R LTV E97) T Data Monitoring 2 #1#1{E L %9,

dm_get_descriptor BB E LI AL Z R L CEOEBICET 2 RERLET, F

7. Tt app 7R ADOEKOIEBEL 2 HATY - X=VEEH T o R Iy BT LE
7
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dm_get_value & dm_set value Bz Z A L7 b » AE Y OFALIY BLOEZALEZHE -
TEBOEZRTRELIORELET, app 7ot Xk rate ZHOMEMNEE S5 Z & LS
BT R ONER A,

set_rate.c V—A + 77 A NI L4 X—VD [Fa— )T T4 L7 b OARR] OBME
THEDEET 4 L7 FIIZat—ShTWET,

-RDaAvy Reffo TR T L )NA )L LT RS
cc -g -0 set_rate set_rate.c -ldatamon -lccur_rt --no-pie

AKF 22— MY TADZOEIED L NightProbe HIEIZEE L £8 A7, Datamon API % {iF
T rate EHOELDOREA L5 72912 NightProbe 2 H L £,

- NightProbe ® Page 4 W 7~V =X 7% 7 ) w27 LT Graph /SR L EBR L TF X
AN

- 777 - 2XF)LD Pan Right IR % v &> CERIEE 7T 7 ORIICBEH L T FEWT T
TN RZ A ETHRVBELRZ 227 Y v 7 LTFEW)

>

SO aw L FEFTFLTapp 7ut X0 rate BHOMAEZEE L TTFEW
./set_rate 123456789

AR Y —2 « 2= RAPRTERY, 70T T AT rate BEORIOEEHIL T, £0%
set_rate ~O5|% & L THRESNMEICHRELE T,

EREIE & AR Graph X2V TRLND L HITEREDY £,

#7T — NightProbe

NightProbe DFEZ & T BT FOFIEEZFIT L TFE W ¢
- File A == —» 5 Exit Inmediately &7 3 V2R L TF I,

Z 1T NightStar RT 5= — k U 7 /L-® NightProbe O&BIZ#&T T4,
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NightTune @I

NightTune 1L 27 2 OEWERZ T L OGRS 272007 F 7 1 1 - 2V — )L TT,
AEZT 07T APEICEL RENTOWTETHTHL I EZHELTCVWET, YursJa%E

VR LTWRWERAIT 14— (70T A0/ ] OFRICEVEL LT, D 5HHENIC
TTV = arEFERITLTTEIN : /app &

NightTune DFEE)

NightTune lZa~ > K« 7r 7 FTROa~ > REFEWVEEEI¢5 Z L NAHETT -
ntune &
F2IE NightTune 7 A7 by 7« T A a7 Nr Yy 7 LCTEEITSZ & HAHETT,

AF 22— )T AOHDIRBICEE L TIE, NightTune % root =—¥%—& L CTHEITT 5, 70T
e e TH T NN REREFE S TWD I & BT T DMERDH Y 1,
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FECHONWTIL 12 R—=V D [a2—F—HERORT] BB L TS,

ld NightTune BEIEIE

File View Monitor Tools Help

P2 Al @282/ B L coermesron[mm -] F» X o

raptor Process List: raptor CPU Shielling and Binding:
PID | State | Parent | Size | %CPU | CPU Time | CPU | Affinity | Nice | RPri| CL Command b raptor: Intel(R) Xeon(TM) CPU 2 40GHz
ity
Oo@gtsers |E System
i@ apache E- Chip 0
@ bin oty # OF D CPUO (0% Usage]
@ jefn Peedh F OB CPU2 (0% Usagel
@ jojo Eh Chip3
B @ jread gt ¥ @ CPUL 1% Usage]
G- @ ntp - (h #F O @ CPUI B% Usage]
- @ root

e

- @ rpe

) : ;;:-::Is;r raptor CPU Usage:

@ sms CPUO

’ 2 todd cPU1l

3 wnn
B @ s cPU2 [
cpus [

0 100

e

X 6-1. NightTune O#JEI RV
NOTE
LARIIC NightTune 2/ L72 Z &£ 3% 54854 . NightTune NOHE O LA T
T RhEHIAEZ<A AL LLNNETA, Aty varFiEATF2—1Y
TATHEAINTNWDIEIRBEEDOLAT Y MZU Yy FLEIEI RN

N LILERA, TOEAE. File A ==2—»5 Load System Default
Configuration Z @R L TTF I\,

7Ot RDER

AN FEATH O app 7ot A ZEH L £,
- Process List SR /UIZ TR ANOEZTHZ7 Vv 7 LTS Cirl-F 2T L TR &V,

- Find /"= 83OV RSB E T, Napp EANTH LT mE A - U A MY HEIAICER S
NVHFE app THAE 57 0t 2B HORAO 7 1t 2B S hET,
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narf Process List:
| PID | State |Parent| size |%cpu|cpu Time|cpu|nﬁnity|niae|npri|CL| Command A—E]
Bl @ haldaemon
@ jeffn

31430 Running 1 318956 5.7 49.35 1 all 0 0 oT - §§ ntune
31333 Waiting 31257 9144 1.4 4.59 1 all 0 0 oT - 4§ sshd
31336 Waiting 31333 4464 0.0 0.24 1 all 0 0 oT L. & bash
: messagebus
mysql

ntp

root

rtkit

statd

syslog -
tomcate -

Find: Iapp | ¥ Next 4 Previous [ | Match case Found

X 6-2. BBY &7z Process List

BREINT T mERAD app 72 B ATIERWEA, ELW T a2 AR@R IS5 FE T Find /N—
DNext 742 %7 Yy 7 LTHFINY,

app 70 v R CEEMNIT ST A I AIBEDO T O R - T A T ANSRIKOADOEBENER
STNAZEZEELTTFEY, 2T B EANTALF ALy RThHLZEERLTVET,

B

-app I u b RIZHEM T BN TR AR« A==2—)5 Show Threads 47> a3 V%

BIRLTT S0,
jeffh-pc Process List:
PID | State Parentl Size %cpu'cpu Time|CPU|Afﬁnity|Nice|RPri|CLl Command a -
1685 Waiting 1610 12624 0.0 0.03 3 all 0 0 oT . @ ssh-agent
mdm
- @ messagebus
- @ nobody
- @ root
1 Waiting 0 27084 0.0 1.32 3 all 0 Q0 oT - @ init
2 Waiting 0 0 0.0 0.00 0 all 0 0 o7 4 kthreadd
5419 Waiting 2312 80852 0.0 0.01 0 all 0 0 o7 El- 4 sudo
5820 Waiting 5764 80852 0.0 0.00 3 all 0 0 aT g # sudo
5821 Waiting 5820 22016 0.0 0.07 0 all 0 Q0 oT - @ bash
246392 L
5906 Waiting 0.0 0.05 1 all 0 0 o7 # main
5907 Running 99.9 77.53 2 all 0 50 FF # watchdog_thread
5508 Waiting 0.0 0.00 1 all 0o o0 oT & sin
5909 Waiting 0.0 0.00 1] all 1] 0 oT i L. cos
5910 Waiting 0.0 0.00 1] all 1] 0 oT i i@ heap_thread
5811 Running 5821 103248 2.4 271 3 all 0 0 QT L. # ntune
o @ rtkit
- @ syslog @
483 1 247468 0.0 0.47 . & rsyslogd
Find: l"app ] & Next 4 Previous [ | Match case Found

X 6-3. AL v K&&e Process List
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RNRUFEA Ly FEBROT v 2B 0EREe R r LET, BRENICIKREEHAET

e FutADFEBAEY AR

¢ ZFALy RBLOT uA2EKTHEMT 5 CPU K OEIG I L O &

* HIECTHAL Y RBRE[TE7Z CPU

* BALY ROCPUT 7 4 =7 4 (AL vy FRFTEFFAIENTVD CPUDE v |)

o KAL Y RDAF Y a—1 o

* NightView TF /N w 7t THh A A, £72137 7Y 7 —3 3 78 NightTrace APl & $ T
trace_set_thread_name(3x) DN LA L CTA Ly RIZARTEMIT TV DA
ALy R4

FIREINTWABFIDOE Y ME, RFADITFHF AL« A=2—0 Display Fields 47> a v %
27Uyl LIt A=ma—THBRT =y 7 F3TF =y 7 &S L CTHX OBEEEZRINTHZET
BHES D ENARETT,

DARATL-aA—I)LD L—R

NightTune IZ 7 B A THMENDE L AT A « a—L% FL—ATAERRA v 2 —T 2— 2%
AL L E 9, ZAUT NightTune 23R5ERE L OVEBRT 5 2 E B HRERZ A T v 7 ~O ) Z 24t
%2 L EBROTIEEARAMIZ strace(D) 2~ ROEH EFRIT T,

—app a7 LD sin ALy FICBEMITF N a s THF A« A==2—b Trace
System Calls... > 7' ¥ a2 V2B L CHRADOLRAIOBRMGEAR X 2L TF I,

- strace of PID 6670: .@. E

...... e =
semop(98304, 0xb79ab3ae, 1) =0 (2]
semop(98304, 0xb79%ab3ae, 1) =0

semop(98304, 0xb79%ab3ae, 1) =0

semop(98304, 0xb79ab3ae, 1) =0

semop(98304, 0xb79%ab3ae, 1) =0

semop(98304, 0xb79%ab3ae, 1) =0

semop(98304, 0xb79%ab3ae, 1) =0

semop(98304, 0xb79%ab3ae, 1) =0

semop(98304, 0xb79ab3ae, 1) =0

semop(98304, 0xb79ab3ae, 1) =0

semop(98304, 0xb79%ab3ae, 1) =0

semop(98304, 0xb79ab3ae, 1) =0

semop(98304, 0xb79%ab3ae, 1) =0

semop(98304, 0xb79%ab3ae, 1) =0 =
semop(98304, 0xb79ab3ae, 1 -
Strace Options [ Close ] [ Help l

X 6-4. 2L v R strace H71
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ERTREND X OICBRSNT-A LYy RIZBLFOa— R - &7 A2 FNTRTEY api.c D
5117 BICEH % semop(RQ)USD Y AT b« a3 —)LIIFFONER A ¢

41 void *

42 sine_thread (void * ptr)

43 {

44 control_t * data = (control_t *)ptr;
45 struct sembuf wait = {0, -1, 0};

46 work(1);

47

48 trace_set_thread_name (data->name);
49

50 for (G3) {

51 semop(sema, &wait, 1);

52 data->count++;

53 data->angle += data->delta;
54 data->value = sin(data->angle);
55 3}

56 }

- VAT L e a—)be NL—RERTLTHA TR %ML S5ITIEClose K& &ML TTF
S,

70O+t R

NightTune (27" v & X @PEDFEMIZ2 04T 2 f2fE L %97,
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—app 7T ANDIEED AL Y RO THF A b« A==2—)5 Process Detalils...
TarEFERRLTTFE,

Memory Usage | Memaory Maps | Memory | File Descriptors | Signals | Capabilities | Envionment | Limits |
ke | Usage [N |
Total 24412 Shared | |
Reserved 0 Residency [0 |
Text 8 NUMA [ |
Library 2416 0 24 4K
21852 :
i . ] - [
Stack 136
Shared: Shared | | Non-shared
Shared 736 SR (PRSIt
Non-Shared | 23676 Residency: GEEGENSALICL] Re ked | |N0n—resident
Resident 996 MNUMA: Node 0 (local) |N0n—resident|
Locked 0
Unlocked 996
Non-resident | 23416
NUMA Node 0 996
| Update || Close H Help

X 6-5. Process Details A 7 a

7

AAAT 0 JICFRENTZETOFERIIAREENCHE AT HEHA T, Memory 7 LD AEY -
R=PDu v 7 E2RE, KEAT T 2o TCT v ADBIEEZET TS Z L ITHEETA,

8ODHT « XR=UVILFEEL o AET MR ER AR L ET

* Memory Usage
* Memory Maps
* Memory Details
* File Descriptors
* Signals

* Capabilities
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® Environment
® Limits

NightTune D #/FH

Memory Usage ~— VIR L OV EE A T ) O ROV~ ) —FRET AN T T T 4

v 7 OFOM TR L E T,

7Ot XE# - Memory Details

- N=VUEFIRTDHITIEIMemory X 7 &7 U v 7 LTFEW,

=

]

| Memaory Usage | Memory Maps | Memory | File Descriptors | Signals | Capabilities | Environment | Limits

NUMA Node

Local NUMA Node

Locked /Re
| |

Exists
| [ [ |
0x00007fff5a_ 0000
ce do d2 d4 dé ds da dc de e0 e2 ed e6 e8 ea ec ‘

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
0x_000000000000000
0 1 2 3 5 (] 7 2 9 2 b C d e f

| | | | | | | r | | | | | | | | | | | | | | | | | | | | | | | ‘

Current Page: [ 0x00007fff5adf7000 |

Status: MNonresident
NUMA Node:

Zoom Max |

| Previous Region | | Previous Page| | Zoom Out | | Next Page | | Next Region |

[ shitmin || shiftleft | [ Zoom In | [ Shift Right| | Shift Max |
|Change Page Locking... |m|
—Memory Region Information
File Mapping: [stack]
Addresses: 0x00007fff5adef000 - 0x00007fff5ae0ffff Active: 24576 Shared:
Permissions: (% Read [ Write | | Execute Inactive: 110592 Shared Clean:
Shared: Private Backed by Swap: 0 Shared Dirty:
Size: 135168 Private:
Resident: 24576 Private Clean:
NUMA Policy: Default Private Dirty:
| Updiavge_| | Close ‘ | Help

K 6-6. kR« XAFEFHEHI—

AAA T NET FURZEBNOEED® 7 A v M EZIIR—VICET 584070 A £ U HAE
mBageiray ha— AR L E 9,

774 v 7ESy DAy b e— LI AR NightTrace (2 TV E 3,
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TOvREH -

6-8

- EEOGTERIEIN—TF— A&7 U v 7 LTFIW,
- SERICA—LAT U T AT A EREIZHFTFLTTFEN

T ADT U AERERNEAERRINTWET, TO7aE ANOR—ICHEET S AE
U7 RLRAZEMOEKEE 7 A MIEXists TI207< EH I AROEEOBNRTREINET,

- BRRTROHPIGHFITER SN TWZRWIESA . Previous Region & 7 U v 7 LTI AN L2

A ETHEEE Zoomin 22 Y v 7 LTTF &V,
- TOREMNEOLNDETY TR « A —/LEZIT ZoomIn RE U &> TA—L A2 L

THFEW,
EETIE, AEY - B A2 MIEXIStS TIZRADOTEE TR RINTWET, AEY - B A
FOBERITEEORBOVRTERINTWVET, A—AMMEENHOREWGEE, AT - BT A
MI1IARELIFZ2RKEZTOEEO BV TR E T,
AEY BT AL MIET TNV TEICH DT F A MEBICETRINET,
L D1T1E NUMA 7' —/L-o~3— 2 Locked/Resident J& 1% & To S — VL OF R Z Fow L E T,
NOTE
Locked/Resident {5 IZLTOF XL —F 4 7 « SAF ADNAN—T 5 T
FIAAEEE WD DT Tixd v /A, NUMA 5% Non-Uniform Memory
Architecture ViR — b5 AT AIFICHEH S, TOBRIT—EOA
NL—=F 4 VT« VAT DO EEENET,

H LWL, Current Page 7 F X MEIKIC AT T5Z & TREDT RLRAZERINT 5 Z L BNAMEET
7

Memory ~2— 2 B89 5 3OV T it NightTune User’s Guide 2 L T TF &0,
File Descriptors

File Descriptors (X D7 a0 R ZE#HT 22 TOF—T VERT7 7 A AR T 2EHE LT, Th
ZTHOBHAERE L £,
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THIZ ntune et A THEATO 7 7 A Lk 257 L TWET,

Memory Usage | Memory Maps | Memory | File Descriptors | Signals | Capabilities | Environment | Limits

Pathname/Description
fdevjpts/1 pos=0 mode=0 RDWR flags=[0_LARGEFILE]
fdev/pts/1 pos=0 mode=0 RDWR flags=[0_LARGEFILE]
fdevjpts/1 pos=0 mode=0_RDWR flags=[0_LARGEFILE]
pipe:[1074970] (pid 20352/ntune fd 4) pos=0 mode=0_RDONLY flags=[0_NONBLOCK O_CLOEXEC]

IC

pipe:[1074970] (pid 20352/ntune fd 3) pos=0 mode=0_WRONLY flags=[0_NONBLOCK O_CLOEXEC]

pipe:[1074973] (pid 20352/ntune fd 6) pos=0 mode=0 RDONLY flags=[0_NONBLOCK O_CLOEXEC]

pipe:[1074973] (pid 20352/ntune fd 5) pos=0 mode=0_WRONLY flags=[0_NONBLOCK O_CLOEXEC]
socket:[1074974]: unix/stream: state=CONMECTED pos=0 mode=0_RDWR flags=[0_NONBLOCK O_CLOEXEC]
socket:[1074975]: unix/stream: state=CONNECTED pos=0 mode=0_RDWR flags=[0_CLOEXEC]

socket:[1074982]: tcp: local=zippy:58073 remote=zippy:25517 state=ESTABLISHED pos=0 mode=0_RDWR flags=[...
fproc pos=4194561 mode=C_RDONLY flags=[0_NONBLOCK O_LARGEFILE O_DIRECTORY O_CLOEXEC]
fproc/shield/procs pos=3 mode=0_RDONLY flags=[0_LARGEFILE O_CLOEXEC]

/proc/shi File or device associated with the file descriptor in one of these formats:

fproc/shie[ filename

filename (deleted)

pipe:[inode] (other-pid) ...

fproc/stat| socket:[inode]: tcp/udp/raw: local=ip:port remote=ip:port state=s {other-pid}) ...
socket:[inedel: unix: name=associated-filename state=s

socket:[inode]: packet

fprocjvms|States are either TCP states like ESTABLISHED, LISTEN, FIN_WAITL,

etc., or STREAM states like LISTENING, CONNECTED, etc.

Other-pids are other processes on this system either using the same

19 /sysfdevic|pipe inode, or connected to the other end of a socket. I0_CLOEXEC]

20| /proc/diskstats pos=1830 mode=0_RDONLY flags=[O_LARGEFILE O_CLOEXEC]

21 |/procfinterrupts pos=6227 mode=0_RDONLY flags=[O_LARGEFILE O _CLOEXEC]

22 |/proc/20352/net/dev pos=702 mode=0_RDONLY flags=[0_LARGEFILE O_CLOEXEC]

fprocfccu

fproc/men|

| e o e
Slala8lElRlE[EBlelal~olulalulnnle

18| /sys/devic 0O_CLOEXEC]

1)

Update || Close H Help |

Xl 6-7. File Descriptors ~X—
FHNIBIEDR & D 5E) 7 7 A NVFRIR T T 5 7 7 A VAR Y &y MBI 28t %

GATED, A7V FEFERALTWAMO T 2ANE LY AT A BICHIERITFN
LEBFELET,
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At XE#M - Signals

Signals # 713> 7 F L DEtE R R LET,

Memory Usage | Memory Maps | Memaory | File Descriptors | Signals | Capabilities | Environment | Limits

Number & | Name |Pending|5hared Pending|BIocked|lgnored|Handled|Restart| Description el
1 SIGHUP (] (] ! %] (] (] Hangup

2 SIGINT 2] 0 ] | 0 0 Interrupt

3 SIGQUIT [ O £ | 0 O Quit
4 SIGILL | 1 [ (] 1 W lllegal instruction

5 SIGTRAP ] O ™ [H| O ™ Trace/breakpoint trap

6 SIGABRT [ ] 0 B | 0 0 Aborted

7 SIGBUS (|| (] B (] (] (| Bus error

8 SIGFPE [ 1] | [ii] (] | H Floating point exception |
9 SIGKILL [ O mi | O O Killed

10 SIGUSR1 [ 1 | ! 1 1 User defined signal 1

11 SIGSEGV [ (] (8| [} [ (| Segmentation fault

12 SIGUSR2  [] 0 O | x| | User defined signal 2

13 SIGPIPE | | ™ [ | | Broken pipe

14 SIGALRM  [] 0 B | 0 0 Alarm clock

15 SIGTERM  [] (| B (] (| (| Terminated

16 SIGSTKFLIT [ ] 0 (] | 0 O Stack fault

17 SIGCHLD [ ] O i | O O Child exited

18 SIGCONT ] 0 ] | 0 0 Continued
19 SIGSTOP ] (] (] [} (] (] Stopped (signal)
20 SIGTSTP ] 0 O | 0 | Stopped
21 SIGTTIN | | ™ [ | | Stopped (tty input)
22 SIGTTOU [ ] 0 B | 0 O Stopped (tty output}
23 SIGURG O (| B (] (| (| Urgent IO condition

h [ Update | [ Close l [ Help l

Xl 6-8. Signals ~_X—
FRENDHERITT 7TV r—v a VX o THEREEZEZ T o v 7 SN TWE YT AL v
=%, BEOT TV =y a NV T FNVHIZA VA M= ENTEANY RT—EFo T D
MEIMEEHET,

ERTIE, 77U =3 ESIGUSR2 Al B SRS e~y R —ZFFF L TH Y . SIGHUP
AEEHRLTOHET,

- A4 Tl EZHLAIIEClose RF L E 7Y w7 LTFEN,

6-10



NightTune D#//H

TARRDRTSa—I 0T - IRSA—2%EE

EOIHIT IV r—va b OEMNREDLDLNE DI, BMEFICA Ly REREFT ek AD
AP a— ) TR RS A ENEE LWVEARH Y £9, FlziE, HBH ALy Faho
ALy RIZLY CPU RN AR L TCWAELET, TOHE, TOATFYa—0 7 - 7R
EUTNVEAL L I TAN BREEZIVEVELEE~ET TS 2 HRELET,

-app READ sin ALy RZ-S< 27 F Xk« A ==2—0@ Process Scheduler... 4~
TarvEBRRLTFI,

13194 (app}

— Current System Values
~ Priority Scheduling Class: Other
Scheduling Class: | Other v Nice Value: 0
Nice value: [0 =)
(100 [+] CPU Affinity: all
—CPU Affinity
oo 1o 2 X 38 CPU Shielding Legend
ieXsexcex 7eM @ Unshielded From Processes
@ Shielded From Processes
SetAl | | Clear Al dy cpU Down

[ cse ][ e

X 6-9. Process Scheduler #4 7 a7

Z DX AT r 7 TlE, Scheduling Class, Nice Value, Real-time Priority, Time Quantum % Z8 54
HZENFRTY, wLF - ok y¥— - X5 L TIL, CPU Affinity b REBEICEE TS &
WAMRETY, IR ERAELITA Ly RRFETEFAIINTND CPUIZHOWWTIE, CPUF DT
TV IRV I ANTF =y 7 SNTODHIET T, KMy 72T 7ML 6-12 X—Y T
BEADCPUT 7 4 =T 4 HRE] #BMLTEIVY,

NOTE
Scheduling Class # Round Robin (ZZE % L C Real-time Priority %258 4%
121X, NightTune % root = —%#—F 723 1-2 =YD T2 —HF —HER DO
) SRR SN TWD KO IS R A R o2 —F— - T P THE
ITSINTVWDOIRERH Y T,

- Scheduling Class % Ka v &« U A k225 LT Round Robin (24 5
LTF&EW,
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- Real-time Priority % 3 [ZZEH L T F XU,
-OKARZ U EHLTEFE,

Process List 7S /LF T <ICA LYy RADZINODOEFE KB L 9,

jeffh-pc Process List:
PID | State Parentl size %cpu|cpu TimelCPU|Afﬁnity|Nice|RPri| CL| Command al-
1685 Waiting 1610 12624 0.0 0.03 0 all 0 0 ar L. @ ssh-agent
mdm
@ messagebus
i @ nobody
- @ root
1 Waiting 0 27084 0.0 1.32 3 all 0 o orT B @ init
2 Waiting 0 0 00 0.00 0 al o o0 oT El- @ kthreadd
5419 Waiting 2312 80852 0.0 0.01 0 all 0 0 oT # sudo
5820 Waiting 5764 80852 0.0 0.00 3 all 0 0 oT B & sudo
5821 Waiting 5820 22016 0.0 0.07 0 all 0 0 oT B- § bash
5506 5821 246352 99.9 113.37 c- & app
5906 Waiting 0.0 0.08 1 all 1] 0 oT i.o# main
5807 Running 99.9 113.27 2 all 0 50 FF i @ watchdog_thread
EERERET ] 1 0 z]
5909 Waiting 0.0 0.01 0 all 0 0 ar i COs
5810 Waiting 0.0 0.00 0 all 0 0 oT ‘.. Z heap_thread
5911 Running 5821 103528 2.4 3.68 3 all 0 0 oT - i ntune
Bl @ rtkit
=k @ syslog E
483 1 247468 0.0 0.47 L. @@ rsyslogd
Find: ["app ] ¥ Next 4 Previous [ | Match case Found

X 6-10. EEXINh7/= A L v R&&Te NightTune @ Process List

EHINZAL v RIZOWTIE, CL(Scheduling Class)fE# 13 RR(Round Robin) 337/~ S 41,
RPri(Real-time Priority)fEiki% 3 BNERINE T,

TOEADCPUT 74 =T 1 %HRE

AIE72F 1 NightTune RENEHR D 27 AR AL F Tt vH—« L RF AOBESICE S E
T, O TIEHARVSEE. 6-18 2—Y D [#T - NightTune] IZ8EA TTF &Y,
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CPU Shielding and Binding /<% /L1 CPU [, < —/L KR (Concurrent RedHawk Linux @ 7).,
CPUERHZE, XA/ FLTWA7rtEAL IRQEZFRRLET,

zippy CPU Shielding and Binding:
zippy: Intel(R) Core(TM) i7-2600K CPU @ 3.40GHz
= System
= Chip 0
El- Core 0
l h ¥ O@a CPUD [1.0% Usage]
() F O@an CPU4  [1.9% Usagel
- Core 1
By y O@ @ CPUL  [0.0% Usagel
B¢y # O @an CPUS  [100.0% Usagel
k- Core 2
B() # O@aD CPU2 [3.4% Usagel
m-() # O @an CPUG  [3.4% Usagel
= Core 3
B-() # O @@ CPU3 [4.8% Usagel
m-(y # O @an CPUT  [0.5% Usagel

K 6-11. CPU Shielding and Binding 7SV

T OPEE I XEEE CPU OBMEME. FFo A R—RA Ly RE~wAFaT - Fyv 7 OEERET
% O TEFITY,

LTI, 1 20F v iA=Ly RMEaivz 4 SOl a7 CAEF 8 HOmEL CPU 23 &
FNTCWET, " RX—=AL vy MEENT CPUIZZF DRI T—EHOWEY vV —2&2IHFLET
N, M L7y —L L TCETCa—Y—NAND FETEIELEY, ~/LvF27 CPU B
TN TR Y= A A L TWETR, A =R Ly FEGT & ik L CTIEF IO 72
{IpoTnET,

TRV AEITA LY RIZCPUT 7 4 =7 4 ZFF-> TV, ZULFEITT D RO H 5 CPU
oy FERELET, 12D CPU ETEITTHIDICHIBEINDZ LD 9, KIEZUET
DERAFZTA LY KON FEEENET, 6-11 =D [Fav A0 75y a—J 7
NWIRA—=BEER] TCPUT 74 =T 4 2EFTDH1OOFELZHHALE L7, FIZCPU
Status SR ME T BEARAETIZA Ly REE SN, U RTB7OIEHT 5 2 ENA[EETT,

- RXFVNO System IHEIZBET 22T XA« A=a—05 Expand All Z3%#{R L CTTF
S,

—3% CPU IS v RENT= T rEARLEY BTV —2 B LET,
- H—=INBapp TREADAL Yy KO 15D LIZHIMIC A~ A - REVERLTI-EE

12 LT, &IZ CPU Shielding and Binding /X% /VIN®D CPU D L DIZA Ly RE RT v 7 L
TYUARZVEHELTTFE,
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6-14

zippy CPU Shielding and Binding:

| Zippy: Intel(R} Core(TM) i7-2600K CPU @ 3.40GHz

- Chip 0
£l Core 0
2-() # O@am CPUO [6.3% Usagel
-. Bound Processes: 0 Threads: 0
i L. Bound Interrupts: 0
B¢y § O@aD CPU4  [1.0% Usagel
.. Bound Processes: 0 Threads: 0
- Bound Interrupts: 0
El- Corel
EI ('_] ¢ O@an CPU1  [0.0% Usagel
- Bound Processes: 0 Threads: 0
i i Bound Interrupts: 0
B-() # O@ap CPUS5 [100.0% Usage]
£} Bound Processes: 1 Threads: 1
(. 11290 app (1/5)
-- Bound Interrupts: D
El- Core 2
EI (_'J fO@am CPU2 [2.4% Usagel
- Bound Processes: 0 Threads: 0
i . Bound Interrupts: 0
() ¥ O@an CPU6 [0.5% Usagel
-- Bound Processes: 0 Threads: 0
.. Bound Interrupts: 0
- Core 3
EI (I_) # O@an CPU3  [1.0% Usagel
- Bound Processes: 0 Threads: 0
i - Bound Interrupts: 0
B¢y § O@aD CPUT [0.0% Usagel
-- Bound Processes: 0 Threads: 0
- Bound Interrupts: 0

K 6-12. X4 ¥ F& A Ly R&&Tr CPU Shielding and Binding /3L

ZOMEIIFRED CPUILK LIBIR LA Ly KE A U RLET, 2FD, FOCPUT 7 4 =
TAIEXLODCPU T EELLIICRESINET, 7R ERAELIFIAL Y ROCPUT 7 4 =7
4B 1DOD CPUDHRELTWDGE, D7 atAEIiFAL v Rt CPU Shielding and
Binding 7Sk /VINOHEFED CPU DTt R « V) —D FicFRranEd, ERTIE, sin ALy
R%& CPUIC/NRA > RLEDOTCPUSDTFIZ1 oD FURBHY £+, ZOFITIELI DAL
v RIZFR CPUBIZAA  RENTWAHEDT, Oy MU IEH 7 4 v 7 A(AUB)EEALTEY
55MDALy RDOIBL1IDETFNED CPUILAA Y FERTNWSZ LARLTNET,

NOTE

BFREHELDOIU AT ATITEIR L7z CPU ITEMND 7 1 & ZARRE ) AR A
Y RENTWDEE LIVERA,

ALy ROFH LW CPUT 7 4 =7 1 b Process Monitor /L0 Affinity fEISIZ Ik X3,



NightTune DF/FH

ZOEIL 16 EEOE Yy b« v AT TRIRSN, ZOKRTFMLE Y MICPUO KL, ZOMIX
CPU1,CPU2,- - 2ELET, SEID7—ATEOx20 1L CPUS5 R L TWET,

NightTune IZEIC T BB A E T 31 > R385 2 & B A[RETY,
= H—INAPRRFALDALy K b BIZHIBICE~Y T A « RZ U EHR
LI LT, RICT 4 v RUOA FICh 5 EER-#ICEI T 5)Unbind - SE B
TA AT ATLEZRT v T LTI ARZ UL TTFE,
Process List /SR /VIZA L RINFET VAN,V RENTZZ LA ML ET,

NightTune OH 670 7T AEKTT 52 L HARETT,

- Process List Sx/LTapp 7 /T 5% 7 Uy 7 L, ¥/ REZ RO X) EIZKRDETR
Ty LT UREREELTTIV,

BYAADCPUT T4 =T 4 ZRTE

ARIE T4 2 BEE 721712 NightTune 78 root = —%—$723 12 X—V D [2—P—ERDFH
E] AR EINTWD X ICE R E o2 —Y— « T FTETIN TV DLEAICH]
FARBETY, Z 9 TIERWIEE. 6-18 X—T D [#T - NightTune] (IZ#EATTF SV,

TV ADCPUT 7 4 =T 4 ZRETE DI LT AT, NightTune (3E| VA% CPU 7 7 4
=T 4 ZHIET D2 LB ATRETT,

BDIABD CPUT 7 4 =T A B EFTHZENEE LWEARH Y £, FIZIE. BIVARN
BBICHRE L TOVAEA. FRELPET S CPUIC L > TR L CPU L TETFTFOT XU r—
aERBEL TS AREMENH Y £9,

- XA MV N—OFWOAR Y 7 A% 7V v LT Process List SRV EZHTTTI,

- fX 0 IZ Monitor A == —2>5 Interrupt Detail Activity 47> a3 > $itWVTEDOH T A==
—M 5 Text Pane 47" 3 > %% L T Interrupt Detail Activity /SR /LZ BT T S0,
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File View Monitor Tools Help
- 3 2 Al
Pl Allfl &c2+32 /) Mo DG 15 cackmmasrn” X
Pagel | Page2
zippy CPU Shielding and Binding: zippy Interrupt Detail Activity (Interrupts/Second):
CPUS
zippy: Intel(R) Core(TM) i7-2600K CPU @ 3.40GHz = § o | 71 | 72 | 73 | i a | J 5 | ) | P |D¢scription B
= System - -
£ Chip 0 0 timer o 0 0 o 0 0 0 0 timer
B Carelcl 4 1i8042 0 0 0 0 0 0 0 0 ig042
#-(h # O@an CPUO [1.0% Usagel
B () # OB CPU4 [1.0% Usagel a o o o o 0o 0 0 O
- Core 1 8 rtco 0 0 0 t] 0 0 0 0 rtcO
B-(h F O CPUL [1.9% Usagel ; | | | | i
= (.IJ ?’Oﬂ'@ CPUS5  [1.9% Usagel | | |9 acpi o o 0 o 0 0 0 0 acpi
- Bound Processes: 1 Threads: 1 12 iBo42 0 (] 0 o ] 0 0 0 8042
.. 13193 app (1/5) = I I I a - |
Bound Interrupts: O 14 ata_piix 22_ g. 0 0_ 0_ o 0 0 ata_piix
[ Core 2 E 15 ata_piix 0 0 0 0 0 0 0 0 ata_piix
& ¢ly § [ CPU2 [0.0% Usage
B-hfOS® L 9el 16 usb1l, ... 35 0 0 o ] 0 0 0 ehci_hcd:usbl...
zippy CPU Usage: (8% {17 snd_hda_intel, ... 4 0 0 0 0 0 0 0 snd_hda_intel,...
CPU 0 | | |18 snd_hda intel © 0o 0 0 0 ©0 0 0 sndhdaintel
cPOLEE 19 ahci, ... 0 0 0 t] 0 0 0 0 ahci, ata_piix
cPu 2 23 usb2 o0 o o o 0o o 0 0 ehcihcdush2
cPU3 42 rcim o o o o0 0 0 0 Orm
CPU 4 [ —i.| | I 43 anci o0 o o o o o o0 O0ahc
cPus e —
44 etho 24 0 0 0 0 0 0 0 etho
CPU G
45 xhci_hcd o 0 0 o 0 0 o 0 |xhci_hcd
CPUT7 | =
i 0 0 0 0 0 0 0 0 xhci_hcd
0 100 46 xhci_hed | | | | xhci_hc =
47 xhci_hecd 0 0 0 o 0 0 0 0| xhci_hcd -
egen: B8] o[ [
= V_ Legend:l ;\" Unshlelded”v Shie\ded” (!) Inactive”-ﬂ- Bﬂundl
i

X 6-13. Interrupt Detail Activity 7$x /L& ¢e NightTune

NEVE(Z N TF T ut yh— - VAT LDOEE)E CPU TRBE S N7 E D IARIZHOWT 1 B
DEI AL EFRLET,

Interrupt Detail Activity /S RV DT A 2 ATFI D IALDEED CPU TUE I NT=Z L AR LT
WET, — ., BlVIAHZNETO CPU TUBEE SN AGEILZEDFIVIABIIKI L TT A 2 138
nEEA, FUHEH CPU Shielding and Binding /X% /LN ® 4 CPU @ Bound Interrupts items
IR RENET,

—HDOY AT LATIXIRQT 7 4 =7 4 ZFFH L I ABICER T 5 IRQ NT v &
LCWBHEMEAH Y T4, ZHEFEIVART 7 4 =7 4 2 FHCTHIET 2R AT LET,
AKF 22— )T AOBHOTD, root 2—HF—TkRDOa~<w> REFETLTIRQNNT VI 7RE
WM TWA I EEMEICLTTE N :

sudo systemctl stop irgbalance

15D CPUICEIN AL AZNRAL » RTHITIE, 7uv R BULIRFETRT v 7452 L2080
RETY,

F— V3 Interrupt Detail Activity 2S5V DE Y iAHD FiZH DR, BV IABLITOF A FLVLSL
DOYEEDT —X « B kxR~ A « RE ML= EFIC LT, KIZ CPU Shielding and
Binding /X RV DOFFED CPUIZEIV AL Z KT » 7 LTTF I, [FERIZ A — Y LA CPU
Shielding and Binding /X% /LNIZ& % CPU @ Bound Interrupts U 2 k DEIV ALD EIZ&H 5[,



NightTune D#//H
i g A « RA U EMLIZE FIT LT, KIZ CPU Shielding and Binding /X% /LD # 72 % CPU I
HVALE RT v 74252 LNARETT,
BDIABDT 7 4 =T 4 ZHEED CPU £7213 1 DU EEZBRWTEIV Y TE LS ICEFT I
iE. AR ONTIDEN Y ALITO LT F Ak« A ==2—h 5 Set CPU Affinity... 47+ 3

ZERRLTTEW,

NOTE

WE RN AR T B2 —W—D4A . Set CPU Affinity... 47> a »id=a
FEAD + Ama—IFREINER A,

42 PCI-MSl-edge  rcim 3l

Current Affinity -
- { ‘

~Interrupt Affinity

~CPU Shielding Legend
07 17 27 37 M # Unshielded From Interrupts
478 5 7% 67 % 7% v Shielded From Interrupts
| setal || clearan | (b cPu Down
| oK || Apply H Reset H Cancel || Help

X 6-14. Interrupt Affinity A 7 a7

TN IABZIIRT HZ L BT AT 5% CPUICK LT, ZOCPUBLZDF =y I/ Ry 7 A% F =
v 7T HMENRHY 9, EEITOK S LT Apply R & > &2#4 LG/ £,

NOTE

NMI D L 5 72 —EBDEN Y IAIRZHOWNWTIL, D CPU T 7 4 =T ¢ &+
5 LI ARARETT,

BRODTHEA—S=_XLEHEDT-HIZCPUZEL—ILE

NightTune IZ 7" vt A, BV iAA, O CPUILLZIEFY V—2ADTWh LHED CPU % i
IZ—V K452 ERNAEETT,

2RI HOWTIEAZE® NightSim DTEO—#E L CHEBLTOET, M 0T 7-10 22—
D T F—=NR=F ML AT h - Fa—=r ] ZBRBLTTIN,
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#&T —NightTune

Fa— U TNAOKY OFSyITapp v VT LAOETEITEERH Y FEA, LLFOFIEE FT
LTI u T T halT LT FEN:

- app DRI T SN TOWARWES, E~ 7 ARH % Process List 7SV 5 app 7
BEAEY—AN—FEDKINTA NIRRTy T LTI UARY U ERLTFEV,

X

- File A == —» 5 Exit Z 3R L T NightTune Z#& T L TTF WY,

Z 1T NightStar RT F=— F U 7 /L@ NightTune DEBIFH& T T7,
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NightSim QFIF

NightSim 13D 7t A 2R S FETAZ V2= VI LZOFEITEERT DD S
ST 4T —LTT,

NightSim {Z Frequency Based Scheduler ==—5 4 U7 4 D27 T 7 4 )« 4 BT = — A& iRfl L
321;_‘0

BFREH O AT AT Frequency Based Scheduler 2314 > A F—/L S TWRWGEE, Fa— KU
TNAOZOETEHATEEA, RO~ K% T Frequency Based Scheduler 231 > A k—/1
SNTVDLENE I PEHRLTTFIV

rpm -g ccur-fbsched (RHEL/CentOS If]i7)
dpkg -1 ccur-fbsched (Ubuntu [Fi7)

Fo2— F U TADOKETIL, ¥4 E D Concurrent iHawk 3 2 7 A THEAER K STV % Real-Time
Clock and Interrupt Module (RCIM)M) S DU VX A L« 7y 7 E YA Y — 2 B H L ET,
BFRREOLOUVAT LAZRCIMBEEN TV WS, Fa— NI 7O ZOEITHEHATEY A,
WDa~y REfioTRCIMABA VA M= LENTNENE I DEMRLTFSN

cat /proc/driver/rcim/status

FRDOT 7 A VBIFE LRV EIZ RCIM BB TRHLO VAT JMIIFELRY, £ T/HA
D FH—F WL RCIM $ AR — F BRI TWET, RCIM BHAAENTWARNWGEAE, =Ia b
— F &N RCIM T A ABMAIAEN TN D NEHERT D Z L NATRETT ¢

fgrep rcim-emu /proc/devices

ARIEO—HORBUZ DOV TIL, root =—H—& LT NightSim 3 £ O NightTune % F47, F721%
a—F— e TH T NPEY MR EF S TS I L EHERTILERDH Y T, FEHICONT
T 12 =Y [2—F—HEROBRE] 2ZMLTTFI,

FBS77U4r—>aVDERK

NightSim Z W L CA 7 P a— )V SNDET 7V r—v a v 2EET 208l 2 & T,
150D APl 23— /LRPME LD F9,
HHb L7=work 7 7 U r—3 g v/ —RA « a— RNZKRD L 51230 F4

#include <fbsched.h>
int workload = 1000;
main()
{
int data = 0;
int i;
volatile double d = 1.0;
while (fbswait()>=0) {
data = !data;
for (i=0; i<workload; ++i) d = d/d;

7-1



NightStar RT Tutorial

}
}

foswait QOO LIZIRICA T Y2 — L ENEY A I VETENDRRLFA L hTFrtR
F7uv 7 LET, TOBRTRBRIFOU -0 — REEIT L TCRICAZ P a—L SRz A
JNVET FhswaitQ) T/ Ry /352 LE2EVIELET,

work.c 7 7 A MIAKF 2 — F U TAOBRNEETHEDEXT L7 FUIZ
/usr/lib/NightStar/tutorial »Hab—3InCVET,

DA<y REFSTT AV r—arrar A ABXO0Y 7 LTFEN,

cc -g -o work work.c -lccur_fbsched -lIccur_rt --no-pie

NightSim D2 El

NightSim OFRET 7 A MEIATF 22— I T ADEHICHABEINTEY, 1420 [Fa—|
VTN T4 b7 NYOER HOEEPICBIEDIEX(ET 4 L7 NJIZae—SnTW2IiTd T
B
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PUTICRTEITHET 7 A /L& $E L T NightSim 2B L TR SV

nsim -c nsim.nsc &

File Target WView Scheduler Monitor Tools Help

apd ho)llX

! Scheduler i| Monitar
i oy S T Lo A A A e et [ )
Target System: zippy
~Control ~ Definition ~Interrupt
[Tup] " [m %/ Automatic Configuration Interrupt Source IFirst Available RTC ‘v}
Scheduler Key [—.] Interrupt Device /dev/rcim/...
| Start l | Palise l I Reslime | Cycles per Frame [ =] Clock Period/Freq [10.0 |lkiz_[+]
Tasks per cycle [ 2] Valid Range (0.000001526 - 1000.0) kHz
Tasks per Frame [_E
Refresh Rate ﬁm Permissions E Crw rw rw )
. ot : . ot : ; e D e e s : : e @R
PID & Program | CPU IDs | Policy | Prio |Param| Limit |0v Ilaltl Deadline |DI H:ItlDriginl Schedule
— work 0 FIFO 1 0 1 false - -~ ' ' ] r r ;

— idle 0 - - - = i =
o [N | ol e ereh | [ 2dd_] ([ Sony (st ] [(remove )
Configuration File: nsim.nsc 4

& 7-1. NightSim O#I#v 2 > Ko
NOTE

NightSim 232 —57 > bk « VAT MIERTE RV T — 27T 254,
BFRREHLDO U AT LD hostname 73/etc/hosts 7 7 A MIZEENTEY
WE2 IPT7 RLATHD I EEMRL T,

AT 1—5DER

NightSIm IZLL F DT A —=Z i THEHEO T v ADAr P a— 1 U IR EHETH T &N HE
Td

¢ RV a— T e = AGERFEIIINBELA )

e (v« R=ZADEIABIZOVTIR)EN Y ABLERAESELEE

o FukANAL Va2 — L ENDRE

CCPUT 7 4=F 4, A Ta—U o R — ZAFTa—LINE7at20BEs5E
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HIZINBEDRTGRA—=F I X2 —FHEELET,
YA TNEIAT L a—0 T« V—Z(EID AR OKH E L TERINET,

TLU—AIEEYA VB TERENET, 7L —aid, HEREREKT L —2) %0 KT
WIZ—# OB % DR A 7 WV ENEFIZFEITTIHLEOHHLL DR T 7V r—a 12k
W R 72 & T,

BiEO <~ R A4 THRELZ nsim.nsc 7 7 A VTR ENTZ A V2 —F1F, AAf -
742 Ry EICRZDUTORBMEERFSAr YV a—F 8 TEH LE L :

® Cycles Per Frame -- 7L —AH7 Y 4 %A 71

* Timing Source -- Real-Time Clock and Interrupt Module (RCIM)® First Available RTC (U 7 /v
BA Loy 2 )VEEHTHE0IALY —A

* Clock Period -- 100 < 7 a ¥ 2 LI (10.0kHz)

® Processes -- 1 2D aE AWork)x 7 L —ADHKY A 7 VTETT DAV a—b

AV a— ) ERTT et AOFEM EBMEEFRT 521X, Processes /XL D TNERIZH H T 1
T AT O . /work e R E BRI L TR VDA TIZH D Edit.. R F o EZFLTFEN,
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Add Process ¥ A4 7 7/ RNERENET

Add Process

Target: zippy

Process Type

@ Schedule a Process

) Measure |dle Time on a CPU

Process Command Line

| ./work || select...

FBS Schedule ] Runtime Properties | IO and Debug ]

Starting Cycle [0 = N || Period Within Frame
Parameter [0 |%! (optional)
Arguments [ ]
Soft Overrun Limit |1 |E~|T [ | Halt FBS if Overrun Limit is Exceeded.

-1 Apply Deadline

[ HmSec |v]

[ Cycle-Relative | > ]

[C] Halt on Deadline Violation

I OK H Reset H Cancel ” Help

K 7-2. NightSim @ Add Process #A4 7 a7
FBS Schedule % 71X work 7 & 2DBthY 1 7V L@ %&£ R LE$, Starting Cycle (37 1

TANETERBET D7 L —LOV A 7NV EEZRLET, Period IXFETOHELE YA 7 L TER
LE9, Period DEN 1 DLEEITT7 L —2HNOEYA 7 LVTT SV r—va r2E7LET,
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A7 v ® Runtime Properties # 7% 27 V) w7 LTF X\,

Target: zippy

Process Type

@ Schedule a Pracess

O Measure |dle Time on a CPU

Process Command Line

| ./work| || select...

| EBS Schedule | Runtime Properties | 1/O and Debug

Working Directory: [ ] | Select...

Scheduling Class: | First In First Qut |v]

Priority: |1 Iz], (Range: 1-99}

Available CPUS: 0-7

CPU List: |0 {mask=0x1)

| ok || Reset || cancel || Help

7-6

X 7-3. Runtime Properties # 7
NOTE

Runtime Properties # 7' ® Available CPU #HHERIZB FHH DO 27 A
D CPUHIZ L » TEDLAAREHERH VY £7,

2 TIEETNRHFRSNTND CPU, 7O BRADATVa—Y 7« R =RV a—Y 7
EREZRINT 5 Z L3R T,

Cancel RZ VLT 4V RUZBAUTF S,

work 7' a & 224, NightSim ¥ 4 > FUDA ¥ a— U » ZHEIKIC idle 7R EARRRS
NTVWBZLIZEELTTFEWY, £V A 7V THHARRERT A KAVRKROEZ % CTEET 729
IZidle 7 22 &E L TWET, idle 7t R 3Ry Ya— L E&niz7 et 2 TiEn<.,
LLATA AV A I NV ERTTEOIEHSNHRBETT,
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Ay 1—5SDET

TV ADRAr Y a— Y 7 ERGT 512X, Control fEIEN O Setup 7R & - Z#EV T Start 7R~
VEMLTTFEN,

File Target View Scheduler Monitor Tools Help
BAPFHE & O Il X
Scheduler
Target System: zippy
~Control ~ Definition ~Interrupt
m ‘ [m] [®l Automatic Configuration Interrupt Source [P«eal Time Clock rtcO |v}
Running Scheduler Key [—1 Interrupt Device /devjrcim/rtcO
‘ Start Dverl | Pause I I Resume | Cycles per Frame [ [%] Clock Period/Freq | |lkez [+]
L atDUR Tasks per cycle [0 12 valid Range (0.000001526 - 1000.0) kHz
Cycle: 3 Tasks per Frame [—]a
Refresh Rate Hz = Permissions E {rw rw rw )
Bl 4 e S S s s
PID & | Program | CPU IDsl Policy | Prio |Par=m| Limit |Dv Ilaltl Deadline |DI H:Ithriginl Schedule
16258 work 0 FiFO 1 0 1 false - - ' E
— idle 0 - - - - = - = -
Key: - m ‘ Refresh 1 [ Add l [ Copy, l [ Edit l [ Bemove l
Configuration File: nsim.nsc (unsaved) Y

X 7-4. B ENTZAF S a—) T

Cycle 730 & 3 D THRIL S T2 T Control #5IKD Frame 7 7 > R 2 3R 2 Z LITIER L

TFEW,

T AQFEITEERT AL, v Ry EEICH S Monitor # 7% 27 ) v 7 LT REL,

Metrics
CPU | Start Iter- Avg Last Total Soft Over- Deadline
Fe
L ngramlPuli:y Prio Bias | Cycle Period ations % Used Time (us) | Time (us) | Time (us) | Overruns | runs Limit| Halt? Violations
8458 work FIFO 1 0x1 o 1 B20504 33.4 33.356 33.955 2.737e+07 4563 249 1 false o
0 idle 0 Ox1 o 1 820800 50.3 50.302 0.000 4.129e+07 - - - - o
E Scheduler Status: Running Frame: 205100 Cycle: 0

| 7-5. NightSim @ Monitor ~=—3 - Metrics /3R /V

7-7
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A~ =27 VTR, BNROKIZAMO NightSim 7 ¢ > K7 226 Metrics /3% /L& 53 L T3 x L &
FVRGL DI LTVET,

NightSim Monitor Metrics /SR /VIZ A7 V2 —F LD 2 D7 a¥ AT AEHE 2RI L %
T, FNITIEPID, v 7 F 24, CPUNRAL T A, FATHA 7 V8, A4 7 VESATIZED D
CPU B[], A— =T V¥, &7 atATHASINE T L—LDEE R— T —UNEENR
F4, FROIFGFHEEZFRTHIET—TIADa L FH X b« A=2—0 Select Fields...4 73
a VIEBEN L CGRIRT 52 ENAHETT,

Percent of Period Used (CPU Time)
=1 Overrun k Summary of Magnified Graph Area
— 100% FPID | Min % | Max % Avg%l Program ‘
— 90% mm 0 | 325 351 |work
— s0% mm1l 00 715 358 Jfidle (cpu0)
’\ I | m | — 70%
| f ( \ | i — 60%
A I | e
| (- iy
| I i [ M
| — 30%
N A T
| [ I L]
[ [ [ [ || %
| | L L
Newest
(] EEEE O [ Show Al ][ Shew.. ][ Hide ][ Hideal |
[] Automatically Scale [ | Freeze Graph Scheduler Status: Running Frame: 145101 Cycle: 0O

& 7-6. NightSim @ Monitor ~X—< - Percent of Period Used /¥R /L

N—=T O T 40T BRI HR & H L7z Percent of Period Used (CPU Time) 7 7 7 NER S LE

To AV a—T7— LK T a2 XK UTTRFIE L, BEOF A 7 CTHEA I NIRER o8
—tE 7 —U(CPU time)BIffH L IicHimisnE 3, 77V r— a URZOREH & 4 — N
—F U LA, 777 FICROENRERINET,

WAWIEREECE EN 2 ROV TUIANOT =T MR s ET,
IMPORTANT

Tu ANEIY H T 57 CPU IR 100%LL L&A L T\ TH T
v RTA A —"—F T 5 EEES Y T o7 e AR T

B, O ZFFEL TWAEE), LA, ZHIIREMHEED VAT SIS
LENITHEICH DR T, KEOHB Y TITVWET(7-10 X—2 D [F—n
— T UL VAT L Fa—=r ) BBR),

Last Time 5| R CF XV, #REND ZOMHEIIHRKEDTA 7 NVOFITTE T vt v —CHEH

INnlo~A 7 a AT CPU K T9, idle 7'u & XTERK T 5 Z DEITY A 7 LNOF
AT REZ2F% D @ CPU K &R L £ 9,

7-8



NightSim o #//F

work 7 mt Z2MU—7 v— &% L T NightSim Monitor 7 « > R VIZEREINDZDOEE
B LET,

7055 LEHDOEREIZ Datamon #F|A

Data Monitoring Apprication Programming Interface 1% NightStar RT > —/L O — T,

F—H AT, BEAL DTS L > TER SN LAEOME AR, B, Z2F9 572012 Ada,
C, Fortran B & G0 FEITAMRET R /7 L EREL T, 7 RV A, Bl 4 XD X5 2B
THERERET D Z ENARETT,

T — AR 7 APl 2 2 7o BERE T, L LA s, ARIOHEDIZHIZ 1 SDE
BOWMEEEST DL TORMAR T m 7T AEFRLET,

5 — Z EARIC B A B2\ T lid Data Monitoring Reference Manual &M LT F &y,
set_workload 7R 7 7 AT Y —R « a—RFKRO LI I F£7 .

#include <stdlib.h>
#include <stdio.h>
#include <datamon.h>

#define check(x) \
iIT((X)) {fprintf(stderr, "%s\n", dm_get error_string());exit(1);}

main(int argc, char * argv[])
{
program_descriptor_t pgm;
object _descriptor_t obj;
char buffer[100];

if (argc '= 2) {
fprintf (stderr, "Usage: set_workload integer-value\n);
exit(l);

}

check(dm_open_program(**work',0,&pgm));
check(dm_get_descriptor(*workload",0,pgm,&obj));
check(dm_get_value(&obj ,buffer,sizeof(buffer)));
check(dm_set_value(&obj,argv[1]));

printf (“workload: old_value=%s, new_value=%s\n', buffer, argv[1l]):

}

dm_open_program BT E SN 7 v A4 & PID(Z OHEITER T, #HE LEARIC
—HT BT REERT L0 L E2ER)TT — X EEE2 L L ET,

dm_get_descriptor = —/VIHE SN EHL Z R L TEBICET 2R RLET, F
72, work 7 a v ADEKROIEHEL 2D AT - XR=VEEHTo Ry T LET,

7-9



NightStar RT Tutorial

dm_get_value & dm_set_value V' —7 ¢ VIIEHEA T 5L EETILOIHHTILIEKD
BERTRLIORELET, work 7ot 23V —7 o— FEROEEZZET S5 2 L LS
IHH £,

set_workload.c Y—RZ + 77 A MF 14 _X—=2D [Fa—F) T T 4oL 7 ) DOAER
OEAECTBIEDIEET 4 L7 RV ICat—SNTHET,

KDASY ReffioTTun s bk a4V LTRFIN:
cc -g -o set_workload set _workload.c -ldatamon -lccur_rt --no-pie
WD A~ FaF4T L Cwork 7ot ANO workload DA R LT RFIV
./set_workload 0

Ao Y —2 « 23— K TRT L5117 v 7T Ak workload BEOLIRTOMZ LT, LT
set_workload ~D3|% & L THRESNAMEERELET,

./work @ Last Time %1% NightSim Monitor &7 ¢ > R 7 IZE RSN TWA LI Ly —7o
— NIZEEL =T ET,

./work O3 Last Cycle B 234 50 <1 7 ufbiZ72 % £ T set_workload 7’1 7' L& {#
Wik % 72 workload OfEEZ3 L T T &V, #H%E%IZ Monitor X == —7/>5 Clear Performance
Data Z3ER., & L ITHITY T 7 % BT work D177 50%30T < (272 - 72 ISR 24218 L C b
WEH A,

F—N—SUBHEVRT L Fa—=vT

7-10

TREADRDYA T IBIEE > THHIDOYA ZVDFETHRET LTORNGE, A7 va—Y
YT DA N TP ELET,

NightSim Monitor 7 .t > R (2I3& 7 ut 204 —"—F VREIEPEENTWET,
(i E A — 3—F s work 7 rt A THAE L TWARREMERH D £,
NOTE

FRA=AN=F URRELTWRWEE, VAT MMIBMOARZ A T

TEW, BIOF—=3IF LBy arTROa~y REETTHENEL

THEHMENELNAITTTY :

find / -print

B EE CHLH L7z NightStar > — /L3 7’ a A DA —"—F O RJRIK % 5804 5 720125 L
TWET, NightStar DF—F/L « hL—2 o 37 utx - a3 A b« 2 vF, YA

Iy VAT ha— v BIAEE TR TO CPUILET 5 v AT ADOBEIEDFEML R R A1
L ES,
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ML DT, F—"—=F ORISR Y 2 —F — ST EEROBINOEIED work %347 L
TWAHCPU ETRALTWAZEICERLTWA LD EHRRLET,

AV a— T —|ZHE#T 5 CPU ZMLOEEN S > —/L K425 72912 NightTune 2 H L £ 9,
NOTE
BEEHELOY AT ANY 7V CPU THAHEE . AHEDEY O IT A
TEERA, FOBRIZT-I5X—VD (A5 2—FD vy b &Y
V] ~EATTEN,

14—V D [Fa—h UT T4 L7 M) OER] OBECTHEDEET L7 FVIZay
— &7z ntune.config 7 7 A /L% {# - T NightTune Z B L TF &Eu ¢

ntune -c ./ntune.config &

File View Moniter Tools Help
PR A8 @+ IB /) efde DG s ceenmasmo”
L) & 13 S &
------ zippy Interrupt Detail Activity (Interrupts/Second): L “oo0sies zippy CPU Shielding and Binding: 0
CPUS
s o0 | ¥ 1 | i 2 | # 3 | i oa | 75 | 76 | i 7 |Ducripti( ] zippy: Intel(R) Core(TM) i7-2600K CPU @ 3.40GHz
- System
0 timer o 0 [+] 0 0 [¥] 0 timer L E_‘Y. Chip 0
1i8042 e o o o o o0 0 o0is042 & Core 0
I ! I I | L S By F O @@ CPUO  [64.2% Usagel
2 9 & D_ ﬂ_ a D_ 2 U_ @-(y ¥ @ @@ CPU4  [0.0% Usage]
8 rtc0 0 0 0 0 0 0 0 0 rtc0 Core 1
|
iaen 0 P S p i a P 0/ acpi O fO@a@ CPUL [6.5% Usage]
| | | () # O @@ CPUS [2.5% Usagel
12 8042 0 0 0 0 0 0 0 0 i8042 £l Core 2
14 ata_piix 16 o o o 0 0 0 0atapix 1-(h # O @@ CPU2 [0.0% Usagel
| | | | | ! hy & @ cPUG [100.0% Usage]
15 ata_piix 0 4] 0 [¢] o 0 o 0 ata_piix . Core 3
16 usbl, ... so o o o © 0 0 0 ehcihc. Bl (.:J F 8“@ CPU3  [4.4% Usagel
e - CPU 7 [0.0% Usage]
17 snd_hda intel, ... 2 0 0 4] [¥] 0 4] 0 snd_hda... T troem g|E|I]
18 snd_hda_intel 0 0 0 1] 1] 0| 0 ol snd_hda...
19 ahci, ... 0 0 o0 o0 0 0 0 0 ahdata. Gl S
23 ush2 0 0 0 0 0 0 o 0lehci he... || CPU O [ |
42 rcim 10,0... 0 o] o o 0 o 0 rcim cPU1
43 ahci 0 0 0 0 0 0 0 0| ahci cPuz T
T T T T T T cPus T
44 etho 3 0 0 0 0 0 0 0 etho
L e —]
45 xhei_hed 0 o 0 [¢] ¥] 0 ¥] 0| xhci_hcd
r i i i T CPU s [ |
i 0 0 0 0 0 0 0 i
b L | Opxheihed | | cpu o mEm——
alihe el o 9 9 0 0 0 9 Ophihd ||| cpyr mu—
48 xhci_hcd 0 (t] u. ﬂ. (t] ﬂ. 1] 0 .xhci_hcd 0 100
49 xhci_hed 0 0 0 0 0 0 0 0 xhci_hcd =
50 xhci_hed o o o o0 0 0 0 0 xhcihed . LeaSpes - Sy %&ﬂ: -
51 xhci_hcd o0 o ©o o ©o 0 0 0 xhcihcd
Legend:l F Unsh‘relded”v Shietded”‘b Inact'r\re”-ﬂ- Bound|
Vi

X 7-7. Interrupt & CPU Shielding & Binding /3% /L& & te NightTune
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NightTune 7 ¢ > RU BB THEI D IALFEAERIL & 4 CPU D> —/)L R ANT v RIRIBRFERI N
e

CPU Shielding & Binding /<)L ® System 7 A 2 %457 U v 7 LTaryTF AL« A=a—Mn
5 Expand All ZEeR L TTF &0y,

work 7' v & 2% CPU 0 @ Bound Processes U A FZ# > TWNAHZ LIZHEB L TFEV,

RCIM D[V iAZx % CPU 0 (231 & R L THOETOEEN S CPUO % 2 —/L FF5IZIZLL T O
BIEEIT o TS

- Interrupt Detail Activity /¥ /L-® Description FIiZ rcim &9 HEEEZ G A TSV EZEEL
TF&EW,

NOTE

Description ~ > & %2779 5 (Z1d NightTune 7 ¢ > K7 £ 721X Interrupt
Detail Activity 7SRV DY A ZHEZ DZBERH DS LIVER A,

- B — YV Interrupt 23RV D reim & A TUN 2 Description Ot LD EIZEH 5 [ :E'\?
TA - REZEFLIZEFIZL T, ®IZ CPU Shielding and Binding 7<% /LN ® CPU 0 D17
IZHIViABRE RT v 7 LT U ARK U EBELTTIV, reim OEIDALIIEHIZ CPUO
WAy RENET,

zippy CPU Shielding and Binding:

zippy: Intel(R) Core(TM) i7-2600K CPU @ 3.40GHz |~
[E-i5ystem

= Chip 0

- Core 0
2- h # O@am CPUO [55.7% Usagel
. - Bound Processes: 1 Threads: 1
L. 4528 work
= Bound Interrupts: 1
f. 42 rcim &
B-(h) # O @an €PU4  [0.0% Usagel
- Bound Processes: 0 Threads: 0 s
- Bound Interrupts: 0
El- Core 1
EI (I_) §O@ap CPUL1  [7.0% Usagel
- Bound Processes: 0 Threads: 0

¢ . Bound Interrupts: 0
B-(h # O@an CPUS [0.0% Usagel
- Bound Processes: 0 Threads: 0
- Bound Interrupts: 0 -
£ Core 2 -

X 7-8. CPUOQ IZ/N1 v RE&NT=T a2 R LEIDAH
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- CPU Shielding and Binding /S RV OEE DT CHZ Vv 7 LTy THF AL « Ama—
75 Change Shielding... 47> a V& BIRL TR &0,

f zippy: CPU Shielding -

~Click on icons to change shielding
Unshield All CPUs
El-i5ystem
El- Core 0
~CPUD () ¥ & & @
~CPUA ) f O @ ®
El- Core 1
SCUL b f O @ ®
----- CPUs ) F O 8 ®
Eh- Core 2
~CPU2 () O @ ®
~CPUG (b F O @ ®
El- Core 3
~CPU3 ¢ f & @& ®
----- U7 ) F OB ®
oK H Apply H Reset ” Cancel H Help

X 7-9. CPU Shielding ¥4 7w 7

- CPU 0 @i *> Maximize Shielding 74 2% 7 U v 7 LT T &\ (Maximize Shielding 7
A T NIEDIRN 3 DER S TNDHEEDT A 2 ),

zippy: CPU Shielding b

~Click on icons to change shielding

Unshield All CPUs | settings differ from system |

= System
Et- Chip 0
El- Core 0

“@

o 60 00 og
@

c
=y
GG GG

c
=]
ccy

N e
(SO IR CRC N 26
866 ee ee ed
Y oy oy uYy

c
1]
GG

X 7-10. > —/V REFEH
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CPUO DI N work & reim DA OETH 7T av A EEIDIARIZICPUO L —L REND Z
L ETRTERICEDLY £4, BIZ, N /A—ZA Ly RO T Y 7 CPUZDFE, CPUO D F
IZRRIND CPUA)E, CPU LA /=2y BMEENTZEITH CPUO ZFHLARWE ST
B D~e—T a0 £,

NOTE

INA =2 Ly REE 72 CPUO D7 Y o 71 CPU 4 LISLDiRE& CPU &
BTHDHAREMERH Y £,

NOTE

CPU RNA/R—=A Ly F « FA—TIZRRSINTORNEE, BFRLO
AT AWML= A Ly FEHE—F LTWARY, E7-EF A —2 L
Y RBERTIERWATREEDR B 0 77,

NOTE

BERBOV AT LRANA /X=X Ly FCPU THHEHEIZ CPUO DT
VIR EEL I ENHRANWI EBNEIVEET, ChiEv T
7 CPUIZAA v RENTMMDO T B2 ARLE W IAHR N D DGAITRET D
MRS 3, ZoHE, £ % CPU Shielding and Binding /X% /L™
AVTRAR c Ama—E o TT U, KT DI ENFTRETTN, —
HOBENVAIIET AV RTERNZ EEHE LTIV X, —8
DY AT LD hpet F 0 IARLE),

- VNV ROEFEEENCTHITIZOK R X AL TFEW,
NightSim Monitor 7 .t > R 72 - T Overrun D5l B TT &V, A= "—F U334 Ll 7
STWAZ LR TE £9, Monitor A == —7/5 Clear Performance Data 4~ a2 »IEH %
BRLCTA—AN=FVEHEZ7 VT LTTIN, ZOREFLETOFRELERICYEY FLE
T,
F—=R—=F UNFEERALTWENE I E R B2 Overrun ¥ 2 34 L TTF &V,

AT LR WENCHER ENTWEIERE., A7 Y a—F—Ey—/L RE&N/- CPU L Tldg— 13—
Z o PICET LT B3 T,
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Percent of Period Used (CPU Time)

=1 100% B Summary of Magnified Graph Area

- 905 | FPID | Min % | Max % | Avg % |  Program |

~ 0% mm 0 555 556 55.6 |work

— 70% -l fidle (cpu 0)

-1 60%

-1 50%

=1 40%

=1 30%

-1 20%

-1 10%

— 0%
Newest

ol D) [ show Al |[ Show.. |[ Hide ][ HideAll |

"1 Automatically Scale [ | Freeze Graph Scheduler Status: Running Frame: 2755061 Cycle: 1

KD

X 7-11. NightSim @ Percentage of Period /$x%/V - 3—/L K CPU

BT, NightTune TiTo 72> — /L ROBEIZ L o TR ERADA—RR—=F Rk E o7 %
B2z ENRHkET,

A1 —5SDIvyvbk-SHY

Scheduler R—JIZR- T, A7V a—F—%1EH57-DIZ Remove RZ U EHILTTFE, A
TV a—T—CHET TR RERKR T IO E I ESRDIEA T I RNENS Yes L
TTREW,

File A == —/5 Exit A == —IHH #3&R L T NightSim & T L TF &V, nsim.nsc ~D%
FHERETDINE I DEIRRDIAA T uZBNEHNEEE, No LT FEN,

CPUO ~Dv—/v FE%E 7 U7 L7eWiGA 1L NightTune 2 > TURTORIEIZ U AT A& R
LTF&EW,

File A ==2—7>6 Exit Z## L T NightTune Z#& T L TTF IV,

Z U C NightStar RT F=— k U 7L ® NightSim O3 T T,
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api.c

A
Fa—t)7IL-T7AI

LR o' 7 22 »Tldk NightStar RT Tutorial TEHH SN 7 7 A VDY —RX « UA MERLET,

-api.c

- app-c

- function.c

- report.c

- set_workload.c

- set_rate.c

- work.c

- worker.c
#include <stdio.h>
#include <unistd.h>
#include <stdlib.h>
#include <fcntl.h>
#include <errno.h>
#include <string.h>

#include

<nprobe.h>

int cycles = 0;
int overruns = 0;
char * sample;

// Perform the work of consuming a single Data Recording sample from NightProbe.

//
int

work (FILE * ofile, np_handle h, np_header * hdr) {
np_item * i;
int status;
int which;

A-1
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// Read one sample, which may contain data for multiple processes
// and variables.
//
status = np_read (h, sample);
if (status <= 0) {
return status;

}
cycles++;

fprintf (ofile, "Sample %d\n", cycles);
for (i = hdr->items; i; i = i—>link) {
char buffer [1024];
sprintf (buffer, "item: %s:', i->name);
fprintf (ofile, "%-30s", buffer); // Nice formatting :-)

// Display the value of each item.

// For arrays, format each individual item.

//

for (which = 1; which <= i->count; ++which) {
char * image = np_format (h, i, sample, which);

if (image != NULL) {
fprintf (ofile, ™ %s™, image);

T else {
fprintf (ofile, "\n<error: %s>\n", np_error (h));
return -1;
by
free (image);
¥
fprintf (ofile, "\n");
¥
fflush (ofile);
return 1;
¥
int
main (int argc, char *argv[])
{

np_handle h;

np_header hdr;
np_process * p;
np_item * i;

int fd;

int status;

FILE * ofile = stdout;
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fd = 0; // stdin
status = np_open (fd, &hdr, &h);

if (status) {
fprintf (stderr, "%s\n", np_error (h));
exit(l);

}

sample = (char *) malloc(hdr.sample_size);

if (sample == NULL) {
fprintf (stderr, "insufficient memory to allocate sample buffer\n');
exit(l);

}

for (p = hdr.processes; p; p = p—>link) {
if (p—>pid >= 0) {
fprintf (ofile, "process: %s (%d)\n", p->name, p- >pid);
} else {
fprintf (ofile, "resource: %s (%s)\n", p->name, p- >label);
}

}
fprintf (ofile, "\n");

for (i = hdr.items; i; 1 = i->link) {
fprintf (ofile, "item: %s (%s), size=%d bits, count=%d, type=%d\n",
i->name, I->process->name, i->bit_size, i- >count, i->type);
¥
fprintf (ofile, "\n");

for (53) {
status = work (ofile, h, &hdr);
if (status <= 0) break;

}

fprintf (ofile, "Data Recording done: %d cycles fired, %d overruns\n',
cycles, overruns);

if (ofile != stdout) {
fclose (ofile);
¥

if (status < 0) {
fprintf (stderr, "%s\n", np_error (h));
3

np_close (h);
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}

// At this point, file descriptor O remains open, but is no
// longer a NightProbe Data File/Stream.



app.c

#include <stdlib.h>
#include <string.h>
#include <time.h>
#include <unistd.h>
#include <pthread.h>
#include <errno.h>
#include <ntrace.h>
#include <math.h>
#include <sys/ipc.h>
#include <sys/sem.h>
#include <sys/prctl.h>

static void * heap_thread (void * ptr);
static void * watchdog_thread (void * ptr);
static int add_link (void);

static int nosighup (void);

extern void work (int control);

typedef struct {
char * name;
int count;
double delta;
double angle;
double value;
} control_t;

control_t data[2] = { { "sin", O, M_P1/360.0, 0.0, 0.0 },
{ "cos", 0, M_PI1/360.0, 0.0, 0.0 } };

enum { run, hold } state;
int rate = 50000000;
int sema;

extern double
FunctionCall(void)
{

return data[0].value + data[1l]-value;

}

void *

sine_thread (void * ptr)

{
control_t * data = (control_t *)ptr;
struct sembuf wait = {0, -1, O};
work(1);

trace_set_thread_name (data->name);

for (G3) {

Fa—rYFIL-T71/L
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semop(sema, &wait, 1);
data->count++;

data->angle += data->delta;
data->value = sin(data->angle);

¥
}
void *
cosine_thread (void * ptr)
{
control_t * data = (control_t *)ptr;
struct sembuf wait = {0, -1, 0};
work(1);
trace_set_thread_name (data->name);
for (G;) {
semop(sema, &wait, 1);
data->count++;
data->angle += data->delta;
data->value = cos(data->angle);
3
}

int main (int argc, char * argv[])
{
pthread_t thread;
pthread_attr_t attr;
struct sembuf trigger = {0, 2, 0};
const char * data_file = strdup(*'/tmp/data™);

if (argc > 1) {
data_file = argv[1];
¥
trace_begin (data_file,NULL);

pthread_attr_init(&attr);
pthread_create (&thread, &attr, watchdog_thread, NULL);

sema = semget (IPC_PRIVATE, 1, IPC_CREAT+0666);

pthread_attr_init(&attr);
pthread_create (&thread, &attr, sine_thread, &data[0]);

pthread_attr_init(&attr);
pthread_create (&thread, &attr, cosine_thread, &data[l]);

pthread_attr_init(&attr);
pthread_create (&thread, &attr, heap_thread, NULL);

for (G3) {

struct timespec delay = { 0, rate } ;
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nanosleep(&delay,NULL);
work (random() % 1000);
if (state != hold) {
semop(sema, &trigger,1);
}
}

trace_end Q) ;

3
void * ptrs[5];

static void *
heap_thread (void * unused)
{
int i = 5;
int scenario = -1;
void * ptr;
int * * iptr;
extern void * alloc_ptr (int size, int swtch);
extern void free_ptr (void * ptr, int swtch);
trace_set_thread_name(*'heap_thread™);

for (53) {
sleep (5);
switch (scenario) {
case 1:
// Use of freed pointer
ptr = alloc_ptr(1024,3);
free_ptr(ptr,2);
memset (ptr, 47, 64);
break;
case 2:
// Double-free
ptr = alloc_ptr(1024,3);
free_ptr(ptr,2);
free(ptr);
break;
case 3:
// Overwriting past end of an allocated block
#define MyString "mystring"
ptr = alloc_ptr(strlen(MyString),2);
strcpy (ptr,MyString); // oops -- forgot the zero- byte
break;
case 4:
// Uninitialized use
iptr = (int * *) alloc_ptr(sizeof(void*),2);
if *iptr) **iptr = 2778;
break;
case 5:
// Leak -- all references to block removed
ptr = alloc_ptr(37,1);
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ptr = 0;
break;
case 6:
// Some more allocations we’ll check on...
ptrs[0] = alloc_ptr(1024*1024,3);
ptrs[1] alloc_ptr(1024,2);
ptrs[2] alloc_ptr(62,1);
ptrs[3] = alloc_ptr(4564,3);
ptrs[4] alloc_ptr(8177,3);
break;

}

(void) malloc(l);
scenario = 0;

}
}
void * func3 (int size, int count)
{
return malloc(size);
}
void * func2 (int size, int count)
{
if (--count > 0) return func3(size,count);
return malloc(size);
3
void * funcl (int size, int count)
{
if (--count > 0) return func2(size,count);
return malloc(size);
3
void free3 (void * ptr, int count)
{
free(ptr);
3
void free2 (void * ptr, int count)
{
if (--count > 0) {
free3(ptr,count);
return;
3
free(ptr);
3
void freel (void * ptr, int count)
{
if (--count > 0) {
free2(ptr,count);
return;
3
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free(ptr);
}
void * alloc_ptr (int size, int count)
{
return funcl(size,count);
}
void free_ptr (void * ptr, int count)
{
freel(ptr,count);
}
void work (int control)
{
volatile double calculations[2048];
volatile double d = 0.0;
int i;
for (i=0; i<2048; ++i) {
calculations[i] = 3.14159;
}
for (i=0; i<control*10; ++i) {
d = d*d; calculations[i%2048] = d;
¥
¥
struct node_t {
int value;
struct node_t * link;

}:
struct node_t * head;
struct node_t * tail;

static int add_link (void)
{
static int count;
count++;
if (count > 5 && count < 1000) {
struct node_t * n = (struct node_t*)malloc(sizeof(struct node_t));
n->value = count;
n->link = NULL;
if (tail) {
tail->link = n;
} else {
head = n;

H
tail = n;

}

#include <signal.h>
static int nosighup (void)
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}

struct sigaction ignore;
ignore.sa_flags = O;
ignore.sa_handler = SIG_IGN;
sigemptyset(&ignore.sa_mask);
sigaction(SIGHUP,&ignore,NULL);

#include <time.h>
#include <sched.h>
#include <stdio.h>

void * watchdog_thread (void * unused)

{

double deadline = 0.050;

struct timespec ts;

double last, now;

int deadline_violation_fatal = 0;
struct sched_param param;

// prctl(PR_SET_NAME, "watchdog_thread™); or
trace_set_thread_name(*'watchdog_thread™);

param.sched_priority = 50;
iT (sched_setscheduler(0,SCHED_FIFO,&param)) {
printf("Warning: sched_setscheduler failed: %s\n',strerror(errno));
¥
clock_gettime(CLOCK_REALTIME,&ts);
last = (double)ts.tv_sec + ((double)ts.tv_nsec)/ 1000000000.0;
for (53) {
clock_gettime(CLOCK_REALTIME,&ts);
now = (double)ts.tv_sec + ((double)ts.tv_nsec)/ 1000000000.0;
if (now-last > deadline) {

if (deadline_violation_fatal) break;

}

last = now;
3
for (3) {

sleep(1);
3
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function.c
double
FunctionCall(void)
{
static double counter;
return counter++;
¥
report.c

#include <stdio.h>

void report (char * caller, double value)

{

static int count;

if (++count % 40) printf ("The value from %s is %f\n", caller, value);

set_workload.c

#include <stdlib.h>
#include <stdio.h>
#include <datamon.h>

#define check(x) 1f((x)) {fprintf(stderr, "%s\n",
dm_get_error_string());exit(1);}

main(int argc, char * argv[])
{
program_descriptor_t pgm;
object_descriptor_tobj;
char buffer[100];

if (argc 1= 2) {

fprintf (stderr, "Usage: set_workload integer- value\n);
exit(l);
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}

check(dm_open_program(*‘work',0,&pgm));
check(dm_get_descriptor(*'workload",0,pgm,&obj));
check(dm_get_value(&obj ,buffer,sizeof(buffer)));
check(dm_set_value(&obj,argv[1]));

printf ("workload: old_value=%s, new_value=%s\n", buffer, argv[1]);

}
set_rate.c
#include <stdlib.h>
#include <stdio.h>
#include <datamon.h>
#define check(x) 1f((x)) {fprintf(stderr, "%s\n",
dm_get_error_string());exit(1);}
main(int argc, char * argv[])
{
program_descriptor_t pgm;
object_descriptor_tobj;
char buffer[100];
if (argc 1= 2) {
fprintf (stderr, "Usage: set_rate: integer-value\n);
exit(l);
}
check(dm_open_program(*‘app*,0,&pgm));
check(dm_get_descriptor(*‘rate,0,pgm,&obj));
check(dm_get_value(&obj ,buffer,sizeof(buffer)));
check(dm_set_value(&obj,argv[1]));
printf (“rate: old_value=%s, new_value=%s\n", buffer, argv[1]);
¥
work.c

#include <stdlib.h>

int workload = 1000;
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int
main()
{
int data = O;
int i;
volatile double d = 1.0;

while (fbswait()>=0) {
data = !data;
for (i=0; i<workload; ++i) d = d/d;
}
}

worker.c

#include <time.h>
#include <stdio.h>

static int elapsed(struct timespec*,struct timespec*);

int outer = 50;

int inner = 10;

int threashold = 200;
int usecs;

int overruns;

double
work(void)
{
volatile double d = 0.0;
int i,j;
for (i=0; i<outer; ++i) {
for (J=0; j<inner; ++j) {
d *= d;
3
3
3

int

main(Q)

{
struct timespec start;
struct timespec stop;

for (G3) {
struct timespec t = {0,10000000%;
nanosleep(&t,0);
clock_gettime(CLOCK_REALTIME,&start);
work(Q);

clock_gettime(CLOCK_REALTIME, &stop);
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usecs = elapsed(&stop,é&start);
if (usecs > threashold) {
printf ("Overrun %d\n",++overruns);

}
}
}
static
int
elapsed (struct timespec * stop, struct timespec * start)
{
int sec = stop->tv_sec - stop->tv_sec;
int nsec;
if (stop->tv_nsec < start->tv_nsec) {
sec--;
nsec = 1000000000-(start->tv_nsec-stop->tv_nsec);
} else {
nsec = stop->tv_nsec-start->tv_nsec;
3
return sec * 1000000 + nsec/1000;
3

A-14



