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T 55 EIImEFRE T,
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T E BT AHAMLEN DD ET
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gdm gnome v a v —EBD T AT MMZBWT I gdm—password 23 (FE1E T
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LHBETMEET 2MERHY 7,

kde

kde v a
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service sshd restart
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a2 12— Db DY —A « T 7 A VB LU 7 7 A /L% NightStar RT O A A h—/LH
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AAf e J—Z « T7A)Lapp.c D—EELUTITRLET :

int
main (int argc, char * argv[])

{
pthread_t thread;
pthread_attr_t attr;
struct sembuf trigger = {0, 2, 0};
nosighup Q) ;

trace_begin (“/tmp/data”, NULL) ;
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pthread_attr_init (&attr);
pthread_create (&thread, &attr, watchdog_thread, NULL);

pthread_attr_init (&attr);
pthread_create (&thread, &attr, sine_thread, &data[0]);

pthread_attr_init (&attr);
pthread_create (&thread, &attr, cosine_thread, &data[1]):
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pthread_attr_init (&attr);
pthread_create (&thread, &attr, heap_thread, NULL);

for (;;) |
struct timespec delay = { 0, rate } ;
nanos | eep (&de lay, NULL) ;
work (random() % 1000) ;
if (state !'= hold) semop(sema, &trigger,1);
}

trace_end () ;

}
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n—hL T4 L7 Y tutorial »HLUTOa~ REAHNLTFED
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NOTE

NightStar RT >V — Wid, 22— — - T 7V r—v a7l I L7574
IND TRV s T ERE T DIl — - TS =g R
DWARF Ty ZiE o TEL RENTWDH I EELELE LET, o
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val* 1

o« sine

| 1|‘|||| | |‘||||
11

= -7450412432096655E01 -
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o 50 100 150 200
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-7 789292081393038E-01
-5.9484024581998683E01

e (572 [ ] [ w9572 (4 (3] (2] (7] (2] (B

A

X 2-1. List & Graph /SR ILB—KIZEHE 2 1=-R—DDHRF
WREMZIEA SV N=% 7 Vw7 L ILWEFTI~ENE Ry 7 LTctk, ~UR-RE %

T 22 TRBILET, v VR - RZ BRI LTIZREO SRV OMLEIZ L o T, 2S30id)
DEEEINT=FF L7250, b LIIN—VICHEIIDIAENET,

22



IR

IEOIAETITR—= N E T EETICE, SRV EFE Eo—FECHDa L fr—)L -

Ry A&7 v 7 LTTFI,

B NightProbe

File Target Programs View Record Tools Help

—Ox

HES @ - B

PARD® oSmE =

Configuration Browse
’ Columns... ] Mode [View Live Samples |v] ’5e\ect ltems...

Name = Value 'ﬂ
Cosing = 9.863182849213420E-01

= -B.646004681504512E-01
= 09999 13903533E01

[+] ’5elect fems...

= -BE97122665409466E-01
+~ 0839865960 750568E-01 b

= 9.123854295707058E01
= 9.536574695599381E01

05
= 9.325578117808162E01
= B.9434617072380809E-01
=y 2 0
= 950174122167 1683E01 g

=~ B.140008264864739E01

= 9.651860757290984E01
= 713121417 71273E01

Walue changed since last sample

= 9.775525258147957E01 B
= 5.946642445353578E-01 i

= 9B872395769014239E01

= 4§15737923007912E01 0 50 100
sine = 0042206775001375E01 Sample # 282
cosine = 3.171178805846042E.01
Automatic Refresh (3¢ [1.00s |2
Sample # 286

Most Recent Samples

150 200 250 300

[ ] (&) =) 2 (2]

Automatic Refresh 3¢ [100s %)

K 2-2. R=UhpHUBEShiz/ARL
Graph S /UIN—=U b 0 EES N TAHBIZEIK X212 7,

ALY U 4 RUDOBEFBROIMBE L TREINTZHE, SRV AL - T 0 v RUNBY)
DEESHI-EFEERVET, —H UVESNZE—RTHoTH, ALV ULV RUNRT A 2
AbENTBEE, OIS NI SRS —FEICT A 3 bENET, TDn, GIVEES iz %
NVEFTIHEVAEATIIHY EX¥A, UIVEELIZRLEDOBEAIT AR LEBEILTH Ny X 74
LERFICAM T,
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NightStar RT Tutorial

NR=VOH LGNSRV EBTFATDHE, TDXA L N—LEEEYT A < RZ U BHENR
FNERT T L TR=VDEFIGESSETEBHLTTIIY, U4y FURSRABHAIN
DT E R T ZER A AR T D 2 ETIRE LET,

& NightProbe —Ox
File Target Programs \View Record Tools Help
PAEAD « M EFHEHSB O
Configuration Browse List
Graph
Mode: | View Live Samples - Select ltems.
1 —
o sing
o Cosine
05 —
El 0j
s
Columns.. Mode | View Live Samples
e 2] M—
05
sine = 547022140967 G048EL
cosine — -1.648561046277579E4
-5.024671261224546E- i
8.532514478755851E 4
L e e S s e e B B B s s B B s B |
o 50 100 150 200 250 300 350
-4 5652290258227 17E Most Recent Samples
1.480011741403115E0
Sample # 307
sine = 4093333836119926E Automatic Refresh (3¢ [1.005 [2] lz] E] @ @ —
cosine = 3.008905888079935E0 =
Sample # 310
i =]

X 2-3. BEIRP D/ R

ERIE, =P OKEER O EIRIZ AN T Graph 7SRAN R T v 7 Eni=T=8, 2228 List /<
IO FICERINTND ZEERLTNET,



IR

ZOWE T U A - R BT 5 & Graph /SR VRS—VNICHA S, B CAER SN

ZERPTHE SN ET,

) NightProbe

File Target Programs View Record Tools Help

—0Ox

POAEDD® ¢« S>>0 =SEEE - B

Configuration

Mode | View Live Samples n Select tems...

Mode: | Wiew Live Samples | ]ISEIectltems

15

0.5—

g 3 | | 1 mih, o, o ' 1

. ] il J T ] j

= ]

A LT 1 1T a1 11 011 11 111

05

_1_' |
‘IOG ‘\50 200 250 300 350

Most Recent Samples
Sample # 325

Automatic Refresh (%] E @ E E @ @

| Value

-
-

sine = 4.041359647839041E-01
= 3.171229138094276E-01

cosine

4 514537139001663E-01
1.048587 218959383601

4.975340618506834E-01
8.535167958101247E-03

54225070583 60454E-01
= -1.479985497871583E01

Sample # 329

Xl 2-4. List /SRJLD LIZ#H B Graph /3R JL
IMPORTANT

RV EBEIL L9 & LR, T 25T ElnE RS2

WAL, A2 U4 U RUOY A REJER, Ry F 7 LTHRNIR
ww#%x%%m\%%tm%ﬁﬁﬁmﬁmb/%/7L1w&wAzw@
FOBEIZRLTFSW,

25



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,

B NightProbe —Ox
File Target Programs View Record Tools Help
PRAEdD *s >0 EEEHB O~ 2
Configuration Browse List
Graph Tabla
Mode: [ViewLive Samples |v] ’Selectltems...] Mode: [ViewLive Samples |v] [Selectlhems...]
& sine | Sample Vl sine | cosine |
. 1 9.999959502250392E01 -8.5378214373606546E-03
@ Cosine
2 9987744391 722430E-01  1.479959254329640E-01
3 9.048153674292241E01  3.008855275923056E01
4 0.B81295685345565E01 4 463663419705859E-01
5 9.78735385750801E01  5.808561541337323E01
] 9.660585618367055E-01  7.010433841430058E-01
[ T U U U L R R DA 7 9.5193219847 11745601  B039636285061294E01
0 50 100 150 200 250 300 350 400
Most Recent Samples ] 9 345066505243 134E01  BE70975303901165E-01
Sample # 360 9 9.146204604232058E-01  9.48383183792342E-01
= 10 B8.92295137915416E01 9.863165350746592E-01
e | wuercreren @ (2515 (4] (2] (4] (=] (@) (B) (D=
I p 11 B8.0744571005879934E-01  9.999035408095693E01
List 12 B8.402174605508337E01  9.889881669905672E01
= = 13 8. 106858467 4660902E01 9.536606632906549E-01
Mode | View Live Samples n Select tems...
14 7.789342003986476E-01  8948509086297051E01
‘ Name |=| Value Fﬂ 15 74504655315G2550E01 B 14006991904G00BED1
sine = B.10686B467466302E-01
cosine = 0.536606632906549E-01
sine B.106B6B467466902E-01
COSing = 8.948509086297051E-01
sine = 7.789342003986476E-01
cosine 8.948509086297051E-01
sine = 7.450465531562550E-01 =
cosine = B.140069919046008E01 =
Sample # 363 Sample # 15
) ) =l
Automatic Refresh [ Clear ] [ Refresh Automatic Refresh [€]

A

X 2-5. Table Ea—AYBEMENIF=R—

INENVE DN —2 5T ) v 7 LTRERY A XD ETCRTI v I7T5H5ZLTRRLOY
A REERTHZENAREL 2D £9,

2 TSR

VGTARN 2 f B =T 2= ADY I D DFRIES T SR DER T, 4 7L
SRRV, 20 ED AT E R UHFNCB AWV E A ERTE S 2 & T QUL #ilkz ik b T 5
SLETMRICLET, T0%, 4757 v /T 5 L TR SHAE BT SHS D LA
T

2-6



IR

SRRV B LT DITIE, R—PIHEAE LTV D EEO SRRV D NI TRERIND F
THLD SR DACFER TR AR ZBH L TF SV,

3] NightProbe =

File  Target Programs View Record Tools Help

Automatic Refresh [X]

Clear

List

Refresh | Automatic Refresh ]

PA0D «S>E = ®
Configuration Browse List
List [ Table
Woce [View Lve Samples |+ Mode: [View Live Sampies |+
| Name |=| Value [:] ‘ Sample Vl sine | cosine ':]
sine = 2.61568058045674E01 1 8.674451005879934E01 9,999 635408095693E. ..
) gy
cosine = 7.0104149182608B4E.01 12 8402174605508337E01 O BE9EA1 663905672601
13 8 106B6E46746E902E-01 9 .536606632090 6549E. .
sine = 2.106957436094004E-01
) o o1 14 7.78934200398647 CE01  B.948509086297051E-01
lensine =k B0INATOSN49ATIIN
Graph 15 7 450465531562550E-01 B 1400509 19046008E-01
Mode: | View Live Samples -| | Selectitems... 16 7.091167835482276E01 7131195552047 748,
17 6.712433873955804E01 5.946727781278225...
& sine
18 6315301578029990E01 4 615832082430596E.01
& oosine 19 5.900859510263019E-01  3.171279470253189E. ..
20 5 470243623298700E01 16486395 64288165E01
21 5 024634204008081E01  B.540474916611725E. .
2 4565252635062418E01  -1.479933010777271...
3 4093358047014619E-01 -3 008299 6081283 7E. .
O e B L A e o e o B e o 24 3 610243868035007E01  4463639674157159.
g e g g _ &5 A &0 S0 25 311723427682 70850E01  -5.808539941043371E. .
Most Recent Samples
26 2 61568058045674E01  -7.01041491826084E01
Sample # 379
27 210695 7496004004E01  B.039670504967339.
Automatic Refresh (%] E E' E] E] . @ 28 1.592459397440948E01  BB70963055440059
=T o T 29 1073506485641914E01 9 4R3R2 3422 692438E.01
cosine = 9.536614617065463E-01 0 5.517909254704709E-02 -9 BE3 160975956257, .
31 2B47294726121487E03 9999635 181467702, .
sine = -1.536214600154930E01
) 3 494923073 1455999E.02 0 BROBBSSO 7020350, .
cosine = B948520930904039E-01
33 -1.0169G2546121732E-01 9 53661461 7065463,
] ) =
34 -1.536214600154930E-01 -8.948520930904039E. .
Sample # 382 h
Sample # 34

4|

X 2-6. ISRILEBEFLTH TEER

EXIE, Graph 733V % List /3% L EOTTONE DD List 7S F LD FEIZBEN>TRZ v 7 LT
WAHEZATY, YUR - RZ UEME LSS, Graph 8L O List Sx i3 & 7b3h b7z

[Z~—

v

DR Ui+ 2 52§ 2 708 List 3L BICHE T,
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NightStar RT Tutorial

L] NightProbe —0Ox

File Target Programs View Record Tools Help

A3 &« S E

Configuration | Browse List

Graph Tabla

Mode: [ViewLive Samples |v [Selectltems Mode: [ViewLive Samples |v] [Selectlhems...l

1 —

& sine | Sample ™ | sine | cosine Fﬂ

T PR 31 2B47294728121487E03  9.999635181467702...

1 3z -4949230731455999E02 9 B39B35597020350. .

4 33 -1.016962546121732E01 9.536614617065463. .

4 34 -1.536214600154930E-01  -8.948520930904039E. ..
05 35 -2.051250003861611E-01  -5.140085332448029E-01
| 36 -2.560675066938565E01 -7.131214155616331...
37 -3.063075509501417E-01 -5.946749115154704. .

| 38 -3.557080289184271ED1 4 E15855622205012...

| 39 -4041335375510747E01 -3.171304636299150...
40 -4514513461191126E01 -1.648065736935143...

o

4 4975317600173227E01 8.543128395770706...
42 -5 4224847 62475387E01  1.479906767214481E01

q 43 -5.B54780296057998E01 3.008304663681431E01
44 -6.271046286244831E01 446361592857 7028E. ..
45 -0.670114803480504E-01  5.808516340708521E01
a5 46 -7.050901030563593E-01 7.010395995042347E. ..
47 -7 A12361260058435E01 8039654724816773E. .
| 48 -7 753504758078489F01 BB7095080 6916488601
| 49 -B073396473789159E01  9.453815007394654E01
1 50 -83711596008313947E01 9.863156001090471E. ..
T 51 -8.045978014976806E01  9.9996349547 6A300E. .

Ll

Values

-l _| T T T T | LI L L L L Y L L L L L L Y L L B 52 3&?09843@95?3E—01 gmwszm553mE01
100 150 200 250 300 350 400 53 912383257 1623726601 9 53I6622601157224E
Most Recent Samples
54 9.325558057695392E-01 8.948532775M8017E01 E
Sample # 398 i

Sample # 54
s 8 [ 00 ) 9 B @) [
Refresh Automatic Refresh s =
| et | *

A

IMPORTANT
NNV EAMD A LIZBET 21213 BL R 2 oS RO B

BLTFEV, SRAEMO XD FEIcBE LI-RE. (Shbvic& 71tk
ISR FT,

AVTXAM AZa—

NightStar YV —/L{Z 2T F A b + A =2 —DOFAICHEFITHEEL TOET,

AUTHFAR A ma—E, YU R = YAREKOD LS L IXT A T LD EICENE
Brlcvw 22627 U v 75BN A=2—TF, TNOORENEZ Y v 7 LEEEEDL LL
A7V w7 LETAT LDy T XA MIEL OBRIKET DD, 2hbidar T A b
A=ma— IR ET,

D2 S H7 U v 7 OBMFEZRA L TA =2 —DRHFRRIZR 2N E I DEHRLTTF IV,



IR

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 —
EEDEDLIZD, RERY 42 FUOFKFIIEMPLEL 2D E3(Z 0 I 5 LM MM 2 A8
MR L E ),

LNLERS, ZOFa2a— b I T LOa—F—ThHE, AL U4V DA XEPEKRTD
FEMIHRELET, 297232 THADASRILVONEFE AT 0 —)LT B 5%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 =D AL
Ve 4 RURNDOSRADBFHY LE T,
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3
NightView O F|H

NightView IZFFICX A 27 VT o i - TFV r—va VIR SN T T 74 NIy —R
LV TOFNRy P B L OERT 5700 Y — 1 TF, NightView 1Z5/NEOTF T L 0 50
Tty ECETHOERO T et AEER, T T Ry FELTHI EBRARETT,

NightView [ZLL N & FTAEHEIN 72T N TSRO DL TORREEAFR— M LET

* JL—JRA b

* MHXAEY BT T LT OET

* BEIFOH LA RO T 1479 2 FEAT

* SERTLHIR R L DT

* TL—URA Y NVHOREB LI OER D T b

* N— KR =T EXETAETRLA - T F(TrvFRALUN)
* TEHUVITUBLOLVRY v 7 TRy T

IR 727 Ny ZHEBEIZIN 2 T, NightView IXJIROBBRE BRI L F 9 -

* TV —a VHEETA Ny RARA Vb OIS

* Tul I LIRS T LD TR EZ 5Dy T EEA, AT HLL
R R AL i Y i)

* By b RyFBIOA XY hRA b OHFIE

* AUHEETT—%DEH

* n— KA EY 2—/L

* AT Ry N7 e s T AOYHR— b

s WEISuEADT Ny S

* BATYDOT NNy

* BHET 5 Y R A AR

* AEVDEIT AL NERR

* Syl

* Al vy RHEALOT Ny J((R#, B—A Ly K, #EAL v )

* Av— FNOREHB E2ITEMR B E CRREN TV BEFTE I A X <A X)

31



NightStar RT Tutorial

NightView D#2El

S koavv KEavr K- 7rr 7 hTAJ LT NightView #3/T LT RS0
nview &
FFT A by T EOT A 2 EEZ TV ) w7 LTRFEN,
NOTE

NightStar Y — VA O T A7 by 7 - 7T A4 a v 0nWif&aid.
/usr/1ib/NightStar/bin/instal |_icons #3217 L T F &>,

NightView Z &3 5 & NightView A1 >« 7 1 > RUNBENET,

NightView Debugger

File View Shell Process Source Eventpoint Data Tools Help

DPDINE=EMEET IXD0 EZEEZE-AD @ EF L

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, R 2 e, A [BOERIEEIE e
Typel 1D Al Location | PID| Enabled | Ignore | Hitsl Crossings |Cmds| |

Item Processes for shell local |= ]
d €D
E Context | Locals |
A R e MGGSTGES. e et
NightView 7.4(nview-riqll7564), Linked Mon Jan 28 16:49:19 EST

2013

In case of confusion, type "help"
Jusr/1ib/NightView-7. 4/ReadyToDebug
~jeffh/.bash_init ......... complete.
zippy= fusr/lib/NightView-7.4/ReadyToDebug

Command:

|v] [Hun All Threads |v]

No process

A

X 3-1. NightView A f > « 94 > Ky

32




NightView DFIfE

NOTE
NightStar % A ' A M=V ETIERFON—Va T v 77 L— LT
5 NightView ZEE)T 25 ONHIHTORGEE, PIMEmEEZ LD Z L1225 h
b LNERHA, TOBED FHEMDT = v 7Ry 7 Ao TEDHROL
BN THIIEE A 235 2 ERFRETT,
EHABEN DA, F1T9 D12iE NightView R % 2T LTTF IV, LLAT
IZ NightStar 2 > CE Y Z O E N AZ~ A AL TWEHE AF 22—
U T NEERT DMILIRELAZ BT 57207 7 40 b O E R — R L
72IEH9MBWTL & 9, File A ==—» 15 Load System Default Configuration
ZRINTHZ L TENNARETT,

REOFITIE, oI - TTVr—var kT "y LET,
NOTE

app 70l T AEERLTWRWERIE, 14 2=V [Fuel/Jr0EL
K| ZZHB L TRV,

- Process A == —7/5H Run...Z&ER L Runonlocal ¥4 7 a7 DT F A k « 7 ¢ —)L RKIZLL
TA#AJILT NightView A« U4 RUTKFa— NI TN - TF U r—Ta %l
L TRV :

. /app

S XTI EAUAIIIOKEHTLTC e 7 A5FETLTTFEN,

a7 T ABERT D EDH TS Messages /S RVICETRLET,

FITOT=DOIZ app 70 7 T A v — REI/zk, NightView (ZBI) Y > 7 OFIHIBHER T Lz
EHEWLL, —EOBHHI LA NI I X — a— FREITINDIANIT 07T LEEIEL,
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NightStar RT Tutorial

VA« 2NFJUZ main BAED Y —Aa— KEFRLET,

Fle View Shel

DIl =

Process

=k

Source Eventpoint Data Tools Help

M|

"Nightview Debugger (ondingbat).

TtiIX90 &

EME HX

— — EEIDII
app - local:18653 - app.c Eventpoints

;é yoaR [Z] Type | ID & | Location | PID | Enabled | Ignore | H'llsl Crossings |Cmds|
59 cosine thread (void * ptr)

+ 60 {

+ B1 control_t * data = (control_t *)ptr;

+ B2 struct sembuf wait = {@, -1, @};

+ B3 work(1);
64

+ B85 trace set thread_name (data->name); 4 RIEY)
66 e e TR e e e
67 Forilasl 4 Context

+ B8 semop(sema, &wait, 1); Item |Stack for local:18653 app

+ B9 data->count++; - #0 0x00002aaaaaabc060 at = dl debug state>

+« 70 data-»angle += data->delta; 3

+« 71 data->value = cos(data-=angle};

« 72}
73}
74
75 int
76 main (int argc, char * argv[])

+ 77
78 pthread_t thread;
79 pthread attr t attr;

+ 80 struct sembuf trigger = {@, 2, 0};

+ 81 const char * data_file = strdup("/tmp/data");

+ 82 nosighup(); :
a3 —|_|

+ 84 if (argc > 1) { : o

+ 85 data_file = argv[1]; Context | Data Locals
86 }

+ 87 trace begin (data file,NULL); TTUTCIT TOTHTTEOUTT I.Ll||u.|ru|.1_uMEf_S\.|a\g‘.aJsJ.mu.(_|_
a8 dingbat> app

+ B9 sema = semget (IPC_PRIVATE, 1, IPC_CREAT+B66G) ; New process: local:18653 parent pid: 17980
a0 Process local:18653 is executing /users/jeffh/test/tut/app.

+ 01 pthread attr init(&attr); Reading symbols from /users/jeffh/test/tut/app...

+ 92 pthread create (&thread, &attr, watchdog thread, NULL); Executable file set to
93 Jusers/jeffh/test/tut/app

+ 94 pthread attr init(&attr); Program was dynamically linked.

+ 05 pthread create (&thread, &attr, sine thread, &datalel); @ Dynamic linking completed. -

[l = -

Command: ]v] _[RunAiiThreads |v]

app - local:18653 - Stopped for exec

K 3-2. A—K&ht-app 7OY S A

NightView (37 m A2 T TR VUV INAVBILOCATF ALy KOTR T T LAOT Ny T
BR—=FLET, AF2— MV TATIE. BHOAL Y REEI TN Fav 25T Ay 7L

£7,



NightView D75

> — g »
BHALY FOTINY Y
BT 7V —a it main ALy KE main ALy RICAERSND 4 DOBIMA Ly R TH
EhET,
S UTFOa~vr FEAN LT e AZEE L TFEW:
resume

2 FZHHDAL v Fwatchdog_thread)iZ 7 V5 4 B2 ALy KT 50ms DF v RIA L &5F-T
AL—RCETTHLERDH Y FT, I b0 IHiE L7e< e £,

NOTE

watchdog ALy RBRA wE— « NRUIA—NRN—=F DA v —T %W
BN H I LT T, 3o E FF o2 — P —(1-2 =T D [=2—F —HER
DRE| 2B E 1T root =—F—TidWHAE, £hid SCHED_FIFO
NAF Y a—= T e JTRACRETE RN TY, e ——F 7%
root 2—F—L LTIETTHZEEMFTLTF I,

ZDALy R%& protected & L C~¥—27FT 5D T, AL > RH3MEIR L72FFZ NightView (X2
DALy FefElkLERA,

- Context /XL watchdog_thread #4727 U v 7 L Protected Thread = v 7 R v 7 A%
77U w7 LTFEV,

a7 F AR - 3% VL watchdog_thread 1TIZHGE protected % RKm+ 25 2 & TIRE L E 7, EBE
121, protected JEM:1% NightView 23MrFFT 2855172 A L vy Rgt#ETd,

£ T? NightView A L v RBHEOENR ALy ROU X MNIZERENET, ALy NEM T2 —
P2 > THMA LD £9, FEHICOWTIE NightView User’s Guide ® Concepts Z(ZH 5
Thread Tags #Z M L T T I,

BIRDONW DD EIZ v a i BNWT, TRERAPEILIEAER T L —7 RA v NOMOTFIEA
JALET,

S LUTOa~vry FEaFETLTBITHICT L= RA VP ERELTTFEW :
b 52
TRRBAFTALY RO 1 90B B2 4TBEDOT L—2RA > MIBIET D E TEITINE T,
watchdog A L v RIIRESINTWEOTEIEET, 2 TOIHERHEA L » Fid NightView (2 XV
EiEInET,

- Context /X)L EFRTHD Context ¥ 7227 U w7 LTFEV,
T RREICFEREINTZA LYy RERBELTTI,

35



NightStar RT Tutorial

" RERORALENCBIN T walkback U A ORMIOEE ZRE L TF XV,

G- § 18660
G- &8 18661

Context
Item |Threa,d5 for local:18659 app
= 4 18653 C thread Ox2aaaaaafed80
L #0 0x00401110 in main( int argc = 1 (0x1), char ** argv = 0x7fffffffded8) at app.c line 105
ol C thread 0x2aaaac000700 (watchdog_thread), protected
2l &b 18659 C thread 0x2aaaac201700 (sine thread)
= Ry #0 0x00400ec? in sine thread(veid * ptr = 0x602120) at app.c line 52
- [] data 0x602120 struct *
L[] ptr 0x602120
- [uE] wait struct sembuf

C thread 0x2a3aaac402700 (cosine_thread)
C thread 0x2a3aaac603700 (heap_thread)

36

K 3-3. A2 - JL—LLRBASHAI-aVTFA b - /18R)L

walkback U A b Dffl # D Frame BT A EZD 7 L—AICET 2 TO e — I VEKE TR
LET, BELEKMBIOEELEHA~DRA VX2 BITEBETHZ ENAEETT,

Source NN FIRENTNWA Y =L, T AZEILSEIZAL Yy KOT s T 05 Ho
ZIWZEHE LD TT, AEFEMNOARA Ly ROBMHL—F L O4FHER L Z & TEIELIEA L Y
K&%2 Z LA AEETY, NightView (% pthread_create (2) 127 X 7=BRthL—F TS & 2
Ly RIZ4HE BERICEIY 4 CTE 9, HiZ set-thread-name =~ > R’ % {# > T NightView W
HTAL Y ROAMEREST D Z LRHHETT,

HEIDA Ly &7V v 7952 THORL Yy RO T H R MUV EZD Z ENAETT,
ALy R&E7 Vv 73 5E NightView A A2« 7 4> RUIZERREIND Y —RIZEDALV v K%
FITL TV DG EDY £7,

H 5T, select—context =~ RZ&ffi~ T Threads 7 4 A LA IZE RSN TNDLRAL Y R4
b L<IiE info threads =~ FOHANBIRET A Z & b A[RETT ¢

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

ALy REBBA Ly NET—ETIERWEE,. FIC—ETHOIALy NID 2#EHT 52 LA F
BETT, ALy RIDIFALV Y RERT 16 T, ALy RERPIZALY R - T4 7T VICk
DEID YK ThET, AL v FID X Context S x/VHNOEK A Ly RIEH EIZH 5 HGEC thread |
DESHICHE £,

S 7Y LTETFOAL Yy Rsine_thread) D=2 FF 2 MBI B2 T P&V,

NightView i3 A L v & BB L OMEIE S5 HiEZEET 5 Run Mode 22t L9, 77+
JL kT Run Mode {Z Run All Threads T9°, it~ T, 77V 7 —va U RT L—T KA v MTET
%, F71IBIO 71T NightView [EIE SN2 8E, 77U 7r—3 3 Y NOFE protected D)4
TOAV >y RHEERIZELE L, NightView A Ly ROFETEHE LIGE, £A Ly RBRFET
ZHALET,

Run Mode % Run One Thread IZEHE L7235A, 0% ALy F2HHTHIEEITINLIDE 1
ODHERYET, EIELTHIMOETHA Ly RIZEIELZEF &0 9,



NightView DFIfE

V= LR—D 1 O THEDFEITE—RE2RTAH T ar - VR NERLZENRHREST, 7+
JU N CAIE B I3 T E50> Command fEE ORI H Y F9,

RBun All Threads |v]

X 3-4. Run E—F-®L%4—
- UZXF&227Y v 27 L RunOne Thread E— FZEIR L TE— FEZZELTF I,

- koD PC 7A =) 51 47 H (semop ) DFFONH L) TEE L4 5 £ T Next 7 A = > &8 5= 7
Uy Z7 LTI,

“Next 74 2>%H9 102U v 7 LTFEW,

Next DEENTET LN IRV TL I, ZHUT12OR Ly REFETIHETNDEET
ROT, TDOALy Kt semop ) OFFH LT v 7 &, o AL K(main A Ly R)RZ
N&x7 vy 7ffET 505/~ THEHTT,

- Next #/E% % ¥ 52T Interrupt 74 2 ZHFLTFEW,

NOTE

—¥DOT A AR Ea—TarO—ED glibe D/X— 3 0 semop (2) /L—
F U H O EME?: walkback [EHRARET HAEEMERH D | ZHUEA Ly RH3ME
IELEEFE 720 £9, 2O —ATiE, %4 % walkback & interest 134
BARBNZEI L THIRT 2 X S IR LEE A,

FERIZ =D v AT A glibe DT /N 7 e NR—=T 3 U BRA VA M—LENT
WA AREMER B Y . D A1E NightView (% semop ) NI £ 721X TN A D
HIA—F DY —RAa—RERFTHIENARERTT, £ THhoThH, K
LAYU(EV AT A 2 =) TEIESNUBRWVIRY X, kT L 57 L—n =
ARIMPERINDAREELRH D 7,

VR s NPV DITHEZORNCH D7 V—D = ARENIHK EMLORZ v 7« 7L —ATIERWNA

Byl « TL—AIMNBLTBY, BIEOT7L—ARNY 770 7T AONRHLEEITHTHD
ZEEERELTVWET,
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77 4V kT, NightView IZEETIZ2WT L— A% HEFRRICLET, 2IL—F OO TENR
ITERBRLTH-oTH)ETHOT L— 2% BI-WAIL. interest threshold (2% —7V — K min
FRETDHZLEMNARETT

interest threshold min

—Ha<y REFIT LS, walkback [HHITETCHOT7 L —L%F R L, EOT7 L —AICHMEEL
ASPbETWETHNDT L 7Y L LTFEAy 745 2 L NARETT,

s kD= &S LT interest threshold # ¥ iUy hLTFEW:
interest threshold 0

- Run Mode % Run All Threads {2 # LT F &V,
7O ADBET

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

NightView IZHBINCETOA N MARA v MREZTLB L., TR AEFEITLIZFZENR
LEFOBEALET, AL, AL v KD protected A7 —# A IZH#EHA L 8 A,

L7>L. NightView [$FTHIZ protected BIEZ R ET HI-DIHEHTEHMDA Y v REFfo
TWET,

BN T at 22 HETLET,
= Process V— /L X—NO ReRun 7 A a2 F LT /I AR FHEEIL T FEW

9

NOTE

HHWE, et RAEEET A 7252 Command 7 4 —/L Kb EEKO =
~ v BRI B 2 L bARETT

rerun
S kOavy REFN o AERBEBELTRFID

resume

TL—TRA v PN HBRICHEH SN T L — 27 R A MZRIET D & watchdog_thread() % &

ETOALy RBMEIELETHA, ZHEH IR protected TlX7eW=dTHD Z LIZIERELTT
S0,

ALy ROFEIT B LTZIRFIZ protected 2 HICFEA SND L HICEDRAT — X A&k T 5
WZIE Ry FRA bEWHT 52 ERFHETT,

286 1THETCAZu—)L - FU L LZDOITH 7Y v 7 LTFE,

- Eventpoint £ == —7>% Set Patchpoint ZER L TTF &\,
- Set thread local tag values 7 VAR Z > %27 UV v 7 LTTFIW,
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- Thread Tags 7 % A hR v 7 &2 lprotected=1] & ASILTF &,
- Enable, disable after nexthit 7 AR % %27 U v 7 LTFEV,

~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. £EEHO Set Patchpoint #4704 s
TOKZEZ Yy 7 LTTFEW,
HAYPEREI 286 1TH#FITT 2 L EICEINHAH D protected & L TRESINET,
T H)ET O RAEEEITLHBALTTEE N

rerun
resume

Tt R B2 ATHOT L= KA MTELETN, vrvFRA 2 MIELEFaTFR
k7> RUNIZY 7 (protected) = FKRm LE T,

- Eventpoints NNV DT L — 2R A b EELA 7Y v 27 LT Delete #8R, & L<IFRD =
vV REFATLTR2ITED T L—0 R A REHIBRLTTFEW

clear app.c:52

S Tubv RAOFETEEBELTTFI,
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NOTE

NightView OEZERIERED 1 21T 7 nE ADFEITE LD HMERFEED
TRy TR FATTE HHNTY,

AKFa—RITALONO0DEZ > a v TOFAy JEIEIT a2 %
EDDZERAThhET !

2o - )R DR

3-10

NightView D5 — % FoR/SF T % RA % 24 L CRIBRIOE REB L OGE L~V & B
BEAIEIT Y Bl LN RETT, BHIIERERBDICT D0V ) —NITRENET,

NightView (37T — X HEE R A HEICF TR IED 2 O RE() > 7 - VR NET 4V Z Y v
NatLET,

AT IV Ir— g NIEREERD A R—=F N LT 7 SNTREEERDO Y X R &AL TnE
4, Z¥head (ZFDY 7 + U A FOEHEEAFEL TWET,

HHIZT 2720, K7 v a VEEDDIFNCEETFOT —F « L EHIBR L ET,
S BEFEOT =X c RNV EFD BT RIS VD ay fe— Ll EoA Eo s a—X - T A
av%7 Yy LTHETTEIN,
SO REATLTH LT —HF - XL 8 head ZBML T F SV
data head

LT =4« RO BBINTRA 7 —EH head & ENET,

S WA B —EHBLIOREDA L NR—DRA v Z—ink, FLTEFDOFEZ N OERLT
T,

Data
Item |Value
£k [#] head ‘0xB04c268 struct node £ *
t [m] value 6
= [¥] link 0x804c278 struct node t *
i [m] value 7
=[] link 0x804c288 struct node_t *
i [m] value 8
& [¥] link 0x804c298 struct node t = N
[ o

X 3-6. BBishi=U>Y - YR bADKRL %
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FRPRT LIV 7 YR DK — RiE, VA RNORHT, — ROTIZRA MSNET, Th
T LOBRWEHETH D —J7, b0/ — RICE EELTERE LIZBRICEDL L2 F
7,

RELLT, RAEZ=BIV 7 - YA DAL N=TH%Z &% NightView ITHET D Z &N
AHETT

- head %% 47 YV v 7 LT Treat As Pointer To Linked List...Z R L TF &\,

INERZATa I RNEINL, VA RMNOKRDT LAY NEEHRT IEEERD A L ARA—ZRETDHZ
LNETRETT,

..- inked'List Expression (on ¢ 1

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—:=-|in|'<. Iv]
| 0K | [ Cancel l [ Help l

K3-7. Yoy -UYRb-aviR—3Y bERRTEZF54705
NightView (XU 2 FND Y > 7 ZRTOIHIE LWEZRFOETO AV NN—%fz b Ka v 74
7 YA MEBEBANGEMLET, SEO7r—ATIE, VA FHNOKRD ) — RERFET D A LN
—ZIELLERLTWET,
SOKEZTFLTREN,

T =4« RRVND head ZHUIHI O F KA > CE CICFERINET,

Data

Item |‘I.Falue
= [»] head 0x804c268 struct node_t * {linked list: $p-=link [0:31}

& [¥] -> [0thl] 0x804c268 struct node t *

.. [¥] -= [1st] 0x804c278 struct node t*

[»] -= [2nd] 0x804c288 struct node_t *

= [b] -> [3rd] 0x804c298 struct node t *

- e [m] value 9

. @[] link 0x804c2a8 struct node t *
M

3-8 Yy - URMELTERRESN=RAVIEH
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EETIEY 7 - YR RNOWL 203D 7 — FREIL LV TERRIN 0 02 BIGE 2 F 5 0B3MF1T
HBILTWET,

- Brd) /= FARRENLETH— Fes(HFO=MA)&Err Y v 27 LT, ERIC—E7
HEIITEBAL TS,

NightView (% ETER LU A PNORDOEEPER ST D A 2 73—728 NULL TIZZRWERY
A NERT S ZERARETT, (VA MEREATS0ICH—FLGE22 Y v 7 Lt 20 L
EXHRAND)E R T 2 U A PO/ — RN D7D 7% NightView (TBA 20T 7 F A k-
Ama—ZHAT LI HHHETT,

BB V7 - URMNERRTHHAEILY A NNOFFED ) — FERHRELTTIIW, TNET 5
1Z1% NightView © 7 4 /L% —k§REZ M L £9,

- head %% 47 V v~ LT Filter Elements with a Condition...Z 3R L T F X\,

UToZAT7a7p38i, VA MNICERRT L/ — FeERTLHIRNEATT DI 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 ]

X 3-9. Zq40E2—-F4F705

NF 7 4 NV Z = DIRFECRLDN L DD OME A IABLE L 2 EH D Z ENAETY, 447
7 7 NDOCEITIROELIZ OV TR L TWET - §i, $p, $v

- _EXZR9 X 9 I Condition Filter Expression 7 1 — /L RIZLLFOXF5 %2 AL, OK % #f
TFTLTFEWY,

$p—>value % 7 =
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U2 RHND A 3—value 28 7 DfEED /) — N2 2 FRT 5 X 912 NightView [IZf8E L 9,

Data

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

[»] = [1st]... 0x804c278 struct node £ *
‘.. wr Click to search... Search at 4 for up to 1024 elements.

K 3-10. 74 LA —0EEHY D - JRX b

WOIZT A NF—FM—FK LT A NNORYID /) — R —FES DRV AL 2 FBHD
— RO —FREBIZOMNDHBED EPNCEREINET,

S H—FRREFE 207 Vv LTI NE—MBENTZ VA NERBEL, 3207 4 L X —4L
BINTZZ VAV MR TORERICEIICETEBLTTFEW

Data
Item |‘u"a|ue
£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 b 1

X 3-11. BRRAShE=T 4 L2 —RBFEAY VY - UX b

URMNOEREINEZETD ) — RN 7 O value A "—%R->TEY, mlZEELEY
A NE—KEWRLTND I EEEM LTI,

U2 NOWRD J— R3EEE L TR WESITEMETL T BE ) — REFORICHE, 74 1Z U v
TIWEoTHERRENTVWBY R MIF Y v T RHDEDERLTND Z LIZENNTLTEEN, Y
V7 e YR NDOREOHA T 4 — NV RO TANZ ) TR T /T 4T THDLHIEERLTHET,

V2« URRNZFTRLSEINZDOWT S NightView O 7 4 L2 U o ZRERENFIR G5 Z & 23 w]
RECTY, EBFFEDMIZBEAL TAEY 2B L TRETH-DIEATEET,
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BT — 4« RPJUCHRA VA —DEEBML T, 2V TFA b A=a—%2F0ESIE LTER
ZH 5 X 5 NightView IZHEE L. Z0% 7 4 M Z—DORXEHHLTTF W,
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EZARARA 2 FOFIA

FE=H—RAV MIEILTH I &L T n T T ANOEHOEEENRT 2 FEEZRILLET, £
=B —RA  MIFEEESNENMEIIT Ny =LV EASNS a2 — T, Zhididd Lz 1o
P EORDMEERAE L ET, A7 SNIZEIZZE D% Monitor 7<= /LPIZ NightView (2 L - TJE#]
BNZFRESNET,

R 7Y T LT RARD B H—RA 2 MET TV r— g CNOEBIONLE D FEITIZ
FHILTCWAT—F 2R EEAHREIZLET,

“B21TEHELAZ V7 LRy T T v« A=a—M»5 Seteventpoint Zi&WN, Y7 « A=
= —7)>5 Set Monitorpoint...Z ZR L TF SV,

NOTE

%L, Set New Monitorpoint 41 7 1 7 % fi# 4 % 7= ¥ 2 Eventpoint
A== —7/15 Set Monitorpoint... 47 Y a U EBEIN, F7213Y — =D
Set Monitorpoint 7 2> %7 U v 7925 Z L REHETY,

Location
= |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
(<] -
l oK } I Cancel I l Help J

X 3-12. Monitorpoint #4 704
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316

- Location ¥ Ak « 7 4 —/L RiZ app.c:52 D Z L AR L., LETHIIIBEELTT
\
- Eé;;réssion FIRHLOTOTHFA L « 74—V RIZBTFTEZANLTFEW .
data—>count
AL, Enter ¥ —IXELHF LR TFI0,
- Label FIICUL F AN LT RSV

sine count

- Label SO FOBMMIELZEIPNTHAREIZ Tab F—Z2H T L TTFEV, T TROITIZE
B LA DBME#HIT 5 Z LN A[REIC 2 Y £,

NOTE

BEIZZDRANLEENTLEW 1ITETFERENTWDEETE New R ¥
ZHTLTFE,

- Expression #|O D 2FHDITTLULTFTE AN L TFE W

data->value

LIF&AJILT Label ST~V OfEZ R ELTTF S
sine value
- Set New Monitorpoint # A 7 1 7'M OK R HZ I F LT F &,
Monitor 7SE A EFECASI Lizca~vy ROz b —ZIWAE L CTERSNET,

- FRRICATR O E=F =R AV MZHD L IR L a~vy REfv, Label 74—/ R
sine Z cosine IZEHL L T 69T HICE=Z —RA > FEHRELTTFEV,

Monitor !!!E!
Item Value (1000 ms between samples)
sine count - 3344
i sine value v’ -0.788010753607640
cosine count ' 3344
... cosine value v’ -0.615661475324483
[ (]

| 3-13. NightView @ Monitor 73R JL
Z OIS T, Monitor /SR DF — ZEIZZEL L E T,

521TH & 69 1TEMENETNEITINRHIE SIWERY > 7Y 7 SivE T, NightView (35
O — & = — P — 38N AT HE 223 T Monitor /X WIZE R LE T,
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AR bRA Y b EEERBERIBOFA

NightView OE&TDA X2 MR A > MIEED LB L O EEEMEEZF> Q0 E 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 AR IEIT BRI EATT DRI A N FARA PR BET O T 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, FELLEHZLEE L0 T L0
ZENCIR L ALY LT T RREERH D 7,

“B2ITH~DE=Z—iRA v F&F LT 5D Eventpoint /X3 /L DITD Ignore S DX L% 7
v 7 LTF&EW,
- % 500 124 %2 C Enter ##f F LT F SV,

Monitor /XA /M DHNC K 2R TRT D E TEDE=F —HRA » FOERY T 7 &
NTWRWEZRLET, BRIT L R ERICELEZLG, TOMIIFHOESZHBLET,

KBIZE=F—RA v MIBEFRERIZ T TIe @A E2 5D 5 Z L NARETT,

- NightView A1 > + 74> Ko ® Command 7 4 —/L KIZUAFTDa~<> RE AL TFS
AN

monitor app.c:105
p FunctionCall ()

end monitor

D= — e T r— a3 UHRER 105 TH ZRNT 5 2 LIk 0 EITS N DB L
FunctionCal | () {558 2 5~4 381 LV MEH 2% Monitor 2k /W IS BN S vE 1,

317



NightStar RT Tutorial

NYFRA2 FOFIA
TVL—I KAV FRE=HF =R, FEIFRRY, RoF RS MITar T 208 %28 F 4
% EDAHETT,

RoFRA L MIT T T LDHNOET, b LITEKFRIT~s—r « LY RAZOETENA]
RETT,

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

V=R« Ty A)Lapp.c NERINTWRWEE, kOa~r REFEITL
TFEW:

| app.c:53

- NightView A A >+ U 4V RUIERINTZY—R + T ANV EA7a—/L L T5H3{TH%
F7 Vw7 LTFEW,

data->angle += data->delta

BNTI T HA L« A==—)5 Set eventpoint Z 34K LY 7 2 = = —)>5 Set Patchpoint...
IR LT T &Y,

318



NOTE

NightView DFIfE

LWL, Set New Patchpoint &1 7 v 7 2 E)9" 5 7212 Eventpoint A
== —7 5 Set Patchpoint... 4 7Y 3 V&S, 7213V — /3= Set
Patchpoint 74 2> %7 U v 795 Z L BHEEETT,

~Location
=, | [app.c:52 ]
[] Line numbers in location must match exacthy
Options
@ Enable
() Enable, disable after next hit
() Disable
Condition If: [ ]
Ignore Count: _ﬂ
Name: [ ]
—Action

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

() Set thread local tag values

Evaluate: || |

| ok || cancel |[ Help |

X 3-14. Patchpoint 4 704

- Location 7 % A NMEK TICFHIA app. 6149 L EREINTWAZ L AR L TFEUY,
- XA 7 a7 FHRD Branch to a different location 7 AR Z %7 ) v 7 LTFEW,

-GoTo:7F A MEKCREANILTTFIU
app. ¢:54

WIZOKARHF EMTFLTFEV,

ZHFFEELET TV r—2a L ZEOHO sin() OO LOFCffEH &4 b angle 8 H 32
B3ITHDETA AT v 7 EFFE T,

Monitor 73%/L® sine value IZZ{LAMEIE L TWET 25, B4 5 sine count DEITZ L LE

T TWAZ EIZERELTTEE,

BHHNE, RFEFIILEHOEELEET LISy FRA » FefERAT 52 & b ARETT,
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- NightView A1 >+ 7 4 > Ko7 ® Command /SR /UL TOa~vr REANN LTRSS
patch app. c:52 eval data->count —= 2

1O Uk TWD DN, SIEFEERIC 2 T2l L TWDDERL MY KT 729, sine
count DENHD L TCWAHFIZERE L TTFEW,

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

- Eventpoints » <% /L D (HiFE Patch C Type FIICFE R ENTWB)M G D3y FRA b &R
LCHZV 7 L, Ry ST w7« A=a—/»5 Disable 28R L TF IV,

2y FITEER) L 72 W Monitor 23R VRIZEFRR SN AEIZITTOZEENCRE Y £,
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BHLCEROENS LI VESHRA

NightView IZEEICH LW Z T N 7o 7 7 ) r— a VBN 5720 T[RRI
BETF OS2 B &z DR Z R L £,

- NightView OAMAlDNERE v 2 2 12T, KFa— MV T ALOHMBERETHI L - T o
L7 RUilcabv—L7-report.c V—R - 77 A NEa L AL LTFE:

GG —g —G report.c

- NightView A1 >+ 7 4 > Ko7 ® Command SRV T a~y ReffioTru s Z A
OHFICH LNEY 2—Er—RFLTRFEW:

load report.o

stdout (Z1FH A )9 2 B A BN L £ Lz, ZOBBIMEROEAIKTTY 7Y Fr—v =
YINDOEDEMTHBIT D Z ARSI T, ME—OHIRIZ, m— FEhizEYa—C
FEET == 77U r—va VRO RV RV EBBNSRTERNI L TT,
- B¥report 0 DY —R + a— FERDIIIUTOa~ Y REETLTRIW
| report.c
report () BI%IIZE S ORI Z L h char *& double DALT ZRDTND Z ENRS0 £7,
S UTOavwr REFEGLTT IV r—vay s =R T7A MRS TFEW
| app.c
L BMLBEEEFOHTHF LSy FRA  he A v A b= LET,
S UTOXEE DT app.ci68 LIZ/XyFRA L MERELTHFIW

report (“cos”, data—>value)
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322

report O BASKOFEONH LSSEITES D & 7’1 7T A% NightView A A >« T4 RUdD
Messages /<1 /ViZ stdout ~DH 1 & AR L F9,

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 re

-

B 3-15. #FHfzlcO— FSh-EREZRVHT /Y FORR

- Eventpoints /3L @ Enabled 7= v 7R v 7 2% 7 U7 LTA LWTBINLTZ/S y FARA
Y INEEZC LT IEEN,

WKBIZT 7Y r—a VINICERICIFEE L TV DB B &2 £,
- NightView OFMAOMERE v > 3 12T, KFa— WY TLOPMERTHIL U - T o
L7 hYicav—L7=Y—2% -+ 774/l function.c DNEZFE L, FENVTUTDOa~

RCTa /A )L LTRFEW:

cat function.c
cc —g —¢ function.c

- NightView A1 >+ 7 4 > Ko7 ® Command /SR /WL TOa~v > REAN L TE I
Aa—FKzo—RKLTFEW:

load function. o
FunctionCal | O fiEi2BI9- % Monitor /SF L DEIZ BT T7 7 U r—v a VICCHE SN SE &1
BT, LAY —Z « 77 A/ function. ¢ I XV HFRHICHEF NN L TWA Z LIZHEEL
TRaW,

s UToa<> R/ LT NightView A A2 « T4 FUDY—R « 2SR )L % app. ¢ V) —
A T7ANDAIITHICELTTFE :

| app.c:41
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FL—RAKRL 2 FDOFIA

F=2— F U TDZ OE S TliE NightView & NightTrace & OFEAIZOWTHY EIFET,

R 2 R RIS T Y 5 S OB RS R LA - N R R TR SIFOH L
#1150y FHBRT DHBRA 2 hFA ¥ LT

Bl 27 7V r—3 3 5 NightTrace API # £ 72 L T\ 72 < TH, NightView (T8 e =2
R=F 2 b7 LThL—R B2 VETIT 4 7ITHIENARETT, AT 7V
—3 3 UIIBEIZ NightTrace API L TWETO T, FIUILEDH Y F8 A (NightTrace API
EHEALTWRNWT 7Y r—a VNTO R L—RARA 2 hOBRICET 253DV TE
NightView User’s Guide ® set-trace =~ KB L TF I\,

sine_thread () & cosine_thread () /L —F > D EHAVEREDFHANCE LN H Y . F/-F DY A 7 )L
DT —Z DTSRI HELAH D EMREL TFE,

- NightView A A > + U4 RUIZEREINTNDY—RA « 77 A )VE A7 a—/LLT5H31T
BaA27 )7 LTRFEW:

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,
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3-24

NOTE

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

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

() Enable, disable after next hit

() Disable
Condition If: [ l
Ignore Count: _
Name: [ l
—NightTrace Event
0:| &
Value: [ l
oK I l Cancel J l Help l

X 3-16. Tracepoint 4«4 704

- Location:7* A k + 7 4 —/L FiZ app. ¢: 53 NFERENTWVWDH Z L 2R L TTF I,
- NightTrace Event 27 > a2 > D ID 7 4 — /L RIZULFEZ AL TR &V :

1
TOKRZ U ZMFLTESY,

FRRIZBIIOD F L—RARA » FEFRELETH, FL—RAFRA v b IR ELET
L9,

-app. 651 IR L—RARA U FE2HREL EventIDIZ 2 2$5E., Value 7% Ak + 7 4 —/L
RIZATFE AT LT RS

data->value

-app.ci68 FIZhL—ARA v FE2HEL EventIDIZ 3 Z457E. Value 7% A k + 7 4 —/b
RIZBLFEZ AT LTRFEW .

data->value
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h L —2R& « £ X M NightTrace ¥V —/V&ffi> TRtk SEH Z ENAREE 2D F LM, FT
NightView Db —7" « T3 FHEREE B L, Z D% NightTrace DEENIZREY £7,
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E—7F - F\vy

At g o TIRIEFICMERN 2 NightView Db —7 « 53y ZHEREICOWTHBA L £,

L7 L7223 5, NightTrace &7 v a NZA5TED#HD WEE1E 342 X—TV D
[NightTrace D¥#f| IZHEATT IV, SFBWVWOTHAREY v a VICRD Z EIEFEETT,

B A £ ) OREE T /Ny 745 OITREE MRS TR 2 M2 5 alREME N b £97, HiE &
— A3 —EEIZIZ CEEomalloc() & free) 2—FT 4 VT 41X THIHI SN AE Y Y TR X
DR END A DESEIFE LET,

NightView 1Z, BFRHLO T 0 I L5 a A NVEIT) 7 SEDHHFEET v r—F—% i
TWLET, ATV OED LT, B, REDT T —ZERIL IORNT 270 DB e L 17
L E+

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 [T —#%7e b —FBET T —Z2Hi b 2 2 OIZER 2Bk 42 RERERT NNy 7 - LULE
ABELTWET, —HORETIVAT L - Taulr—2—0ZFg), S YTbni-7ay 709
R~DVE., BEIINOREND T FLAEEAEE L ET,

AT DT —IUT 4 DO FED 1 D THRIBENET :

- b —7 B : mal loc, free, cal loc, ) DIEFONH L O HAL E L THRESNTZHEETE
— 72k E T =

- free £7zi% real loc NIFIN TR A OB B TonzT vy 7 &2F v

- heappoint #4272 L=l — 72k E2F = v 7

- heapcheck =~ RRFEfTEINTBFICe —S2hkE2TF = v

heapdebug =~ > R 721X Debug Heap 7 « > KU DHEDOHEIFL—T 4 VT 4 « L—F N
MEEN - E N S W OBEEE T NightView 2’ b —7 » =5 —%F = v 7 T _REDEHIEIL %
T, HEL 1ITRET D & NightView 1ZEROt —FBfECEL—F + =25 —ICOW\WTF = v 7
LET,

heappoint 27 oAb —7 R A > FBFHEA I TWD M4 % FZIT7 HHEHZ NightView B— 7
—ZOWTF =y 7 LET, b —THKA 2 FOKITEFIRECTEFRLO T v 7T AHATHZ
& MWAEETT,

free £7ziX realloc RFEENTZREOE L DT vy 7 OF = v Z7ITEHENTT,

4ODAH=ALETHNENLET, WD 3ODAD=XLNHIUEL, E—7 - =7 —OKH
TR H—=~DALVTHA « AL v FRLTTOTTL T T r—3a vV OFETEITS
nET,

E—7 - TRy T 0OmE

E—7 - FRyTORIRIE, Tl ANTT Ry —a URRETARNCT Ay 52T 75 4
TNWCTDZEMBERZE, WS ONDE—T TRy T« awr NE7a v ALk E1E LT
WAADRITEIET A L &RV ET, Tar—ya URNEBRICRAELERICE—T - TRy 7
KehEZ T 7T 4 7L L D & L7234, NightView 1ZZFDEREM 2T Z N TERNI &4
HbEET,
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S ELURNCAEZ Y a v EAF v T LTS EDIDapp 7 0t ANBHET Ny 7Tl
BROGAEITr A2 e — RLTTFE
nview . /app
- EbARFE, 7Y —3 3 8 NightView TEARBETHTHALHAE, (Kkr i a v
T EE B 1E$ 5 72 ®12)watchdog_thread o protected JEMEZ NI LTV 7L & A LAL
BIL—TICAD Z & SHERDHY 5,
stop /protected
select-context name="watchdog_thread”
set $thr. protected=0
clear app.c:286
- watchdog_thread ZAEANCT A RAREEICT 2720 FDa~ 2 REARLTRFE W
patch 293 goto 307

- NightView A4 > + 7 1> K7 ® Process A ==—M»5 Debug Heap... A == — « 7
a VEEBRLTFIN,

Debug Heap 7 1 > KU NBNET,
- XA T m s Lo Enable heap debugging = v 7 AR v 7 AZ @R L TTF I,

- Debugging Level 8% Medium AR VT L TF X0y,
- Specify check heap freq 7% 2 k « 7 4 —/L & 1 IZEBE L TF IV,
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DebugHeap 7 « > RVIXTRER U L HICR A DX TY -

ull Debug Heap

[%] Enable heap debugging

~— Debugging Level

[ Disable H Low H Medium H High ]

—CZommen Errors Detection

[Block Overrunl [Dangling Poinherl [Uninitialiaed Fieldl

~General Settings ~ Error Control

[] Hardware overrun protection
free fill modified

[3€] Specify check heap freq | 1|

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

["] Specify heap size [ malloc zero

Slop size [0

out of memory
post-fence modified
pre-fence maodified

Walkback entries / block [8

Prefence size [4

Postfence size [4 realloc unallocated

free not at beginning

memalign not power of 2

realloc not at beginning

Stop  Print

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

—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

X 3-17. NightView @ Debug Heap #4704

S EFEBAT IO OKRE UV ERTLTEA TR EZATTFEN,

INEDF T aiEZT NN =T TR T ETIT 47T DHI L, NI —0
FEZRNT DIl ey 7 2508 T2, =7 —%RNT 57201 RIN-
YA XDAEY DK EBE L ZAHITEBNMDODAETY) 2BV YCEH L, o —T7 2T —%

ML T 70T 0afFlbd 52 L afanrLET,

WO FEITAEBET SO Resume 7 A %27 U w7 LTFEW,

E=T - FRvT - OFUTDRE

main 7’177 MM X VARSI 4 FB DAL > Kid heap_thread & FEIEN DV —F o & FELT

LET,

ZON—Fid scenario BHOBREITE SN THEA 2B AT Y OBEEZRVIELIATLE
T, INLOBERENATVICEDS RN E2—Y— =72 RETDIHLDTT,
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1BOITHEIZTL—2FRA L hERELEL X I,
S V=R U4 RO 130/THICAZ B—/L LT RV
sleep(5);

S EDITOEINTEZ Vv L, Ry T T v - A=a—»Db Set simple breakpoint % i
RWLTFEW,

NOTE
47 a T, Eventpoint A == —7)>5 Set Break- point A = = —IAH & {#
. F£721% NightView A A >+ 7 4 > K ® Command /X% /L TLLF D =
VU REANOELLNIEY 1301TRICT L—F KAV hERETDHZ
EDVHBETT,

break app. c:130

7't A% heap_thread NO T L —27 RA > MZELTETDAL Yy RAMFEIELET,
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OF)F 1 BREIhizARALA U2 DOEA

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

ThERHT 2 kRSN ey 7 2B L, FFEORY — U TSz a vy 7 21
W% Z L% NightView [CHTRTAHETT, Z20O®BICT 1y 7 RHENIBE . TORNEN T
NTHDEDIT TV r—ra de I —%2 L VH<EATLZERFETT, TORIIT vy
7 EINIZYE . NightView 32z it+25 Z L N ATRET,

57 )V hCheap_thread X5 2D F U FOWF b ERICITETEINEE A,

S VT U A1 EFTEESITIE, Command 7 4 —/LV RTCLLTFDa~ > RaAS L TEK
scenariolZ 1 2 EL TRV :

set scenario=1
resume

ZHUT S BENTLUTOa— FOMA ZETISEET

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

R OITIFBEICA B S TO 2 8RICEI Y Y TONZROEM 2R L THET,

NightView (T2 —W =2 FA L7zt —7RA > b, £2IXZ OEA1E 170 17 B ©(heapdebug =
~ > RO frequency #EICHKS ) e —THEECInERE LE T,

NightView (3t —7 « =7 —%2BH L7z E T o 2 &2 L, LTFOX 5 22kt R2Hh
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 SN T 0y JNOBFINT By 7 NFRENTZRICT R > TERE SN
HFREIZELLET,

Data /3% /Wit b — BT 2 M TR < Bfkx Rt D JB 2 FoR 3 5 OIEFR]TT,
- Data A = =—7>5 Heap Information Z3#{R L TF S\,

Data /% /L7% Locals <> Context /X% /L &[] Uiz E C NightView XA >« U ¢ RUIZE
MEET, HLWZ T2 Data S VHIZAERSIVET,

s HilzlcBmEhizData ¥ 7% 27 U v 7 LT FESWERICHRED X 7 L LTHRD B> T
LT T, ZHERLEXLEDH Y FHA),

S (WETHIVUD TOBRKOSH AHE ORKRNR 25 L5 IFORHLOBICSH A0 %2
Vo7 LE~NRZ v 7 LTRAIOHOY A XEZEHLTFI,

- H/E D heapdebug % &% [R5 (21%. Data 7$x/LND Heap Information ® Ficdh 5
ConfigurationIHH ZEBI L T THF XU,
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- b= OB ICET A S E A2 LA 1C1X Heap Information ® FOIEH Totals 2 REH L

TRV,
paa
Hem Value
B l'_ {Heap Information ilocal: 19671
= ¥ Totals
- Ewver allacated (blocks) 22
- Ewer allocated (size) 11922 bytes
- Ewer allocated (debugger ... 264 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
- post-fence

- pre-fence

- slop

- free fill

-~ malloc fill

- hardware averrun protection
- frequency

- heap size

. retain

- walkback

- check free fill

on
4 bytes with Oxaf

4 byte s with Oxbf

0 bytes

with 0xc3

with 0xc5

disabled

every 1 heap operation
unlimited

100 free blocks

8 frames

enabled

X 3-18. E—TJD#Et LB

NOTE

WE . Data /SHR/LHNDETORERIZTNOT NNy D7 o 2 &4E1E LT
ELTHEHEINET,

Totals 27 v a v OEIZS AT LT L > TRR Y £,

- Totals & Configuration TEH #4700 B A TR &V,

-locals # 7% 7 U v 7 LTFEW,

Locals /S VINDOIER Y A MIBEFR RSN TWND 7 L—AIZEE Lo — DV EHE R LT
F9, B ptr OEITHITCHERE VLY TOENE)E—T « T FLAZEGEATHRWZDITHR
THERRENTNBZLITEELTFEY,

ptr HH ZEBAT % & (heapinfo) HA &K R L £7, ZOHEAZREMT D LREEL—ESHS

NIeRA =07 1my ZICHT 2BMMEREFR R LET
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* YREE - freed, but retained

* 7 RLA&MH

* FAX

o I?"—‘

* RIRB L OEID Y THERIT. BEASHEFICE VY TCONZB ISz vy 7o
N—F B9 D walkback 1E#E & HE T

Locals
Item |‘v'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
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DT UT 2 ERGEARAL VU FEORRK
WO 12T T —13RA o F = EEFHRT D, 2E 0V ERIQIe—7 - Try 7 2B L
TWRWEZ MRS 5 2 & T
S 7o AEHBLTI30ITHDOT L—2 KA > MIEESETTF I
resume
- ¥ scenariolZ 2 K ELTFIV:

set scenario=2
resume

ZHUT S BENTUTOa— FOMA ZETSEET

ptr = alloc_ptr (1024, 3) ;
free_ptr (ptr, 2) ;
free (ptr) ;

NightView (ZfEEZRHE LA TO X 5 gl e H A 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

L glibc OF Ny ZHEHRN T AT KA VA =L ENTVWDIHA,

NightView iZ glibc 7 0 r—4% —NORR 2 7 L — L ZRTHEMERH D F

T, FDOYAIL, heap_thread WO 7 L—ANFRENDSFEF Tup 2~ R

ZASLTFEND,
MEEIZ o Tnde—7 - 7T u vy 7 IZHT 2B REBST 500 %L, info memory =~ K
PHEHTHZ LT, 2t Locals X LND ptr IHE O F TR TE ABEROTF A A
% NightView A A > « 7 ¢ > R Messages /S /Wxt LTI L £,

- Command /SF LN THRD a2~ REETLTFEEW

info memory ptr

NightView T Messages /SR /VNIZIRD L 9 I 1 &2k L E9 ¢

3-33



NightStar RT Tutorial

3-34

Messages
info memory ptr [Q
Memory map enclosing address Bx00002aaabc0f0d20 for process local:18855:
Virtual Address Range No. bytes
Comments
Bx000023aabc00ODOD Ox00002aaabc020ff 135168
Readable, Writable
Allocator information for address 0x00002a3aabc0fBd20 for process
local:18955:
freed, but retained
in block Dx00002aaabcO0Rd20 .. 0x00002aaabcPOlllf (1024 bytes)
no errors detected in block
free information:
free fill with Oxc3
malloc fill with Oxc5
walkback:
Ox000000000040141c in free2() at app.c line 203
0x0000000000401448 in freel() at app.c line 209 —
Ox0000000000401497 in free ptr() at app.c line 222
0x0POORAORAR4A1222 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
Ox000000000040120d in heap thread() at app.c line 140

B 3-19. info memory A< > FOH A

ERIEAEMIC T ey 7RICZ T — RN EZHELTWA Z EIZERLTTFIY, 22 TOH

FEEOMBEL, 2 ERORAPBRICHBTShTWeT vy 7 ZffliLi=Z & T,

oG, REOMBIZEETY %5 walkback fF#IE, KB T vy 7 Mg LIza—F &7 A

v M EE IR 2 Lk D o TERMTT,
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VFUF 3 BYABTEATOVIDInEEA-BEEAH

RO—MEH2 T T — IR RZERZEV HTLH, SDEVEDETHNZT vy 7 OfkbY &

ZTCEXZALZ LT,
- FutAEHELT 10 THO T L—2 KA v MBS TF &
resume
- ¥ scenario I 3 AR EL TR :

set scenario=3
resume

ZHUT S BENTUTOa— FOMA ZETSEET

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

NightView (ZfEEZRHE LA TO X 5 gl e H A LET
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 /VINDZE%E ptr OFBITEL R AT —F 2 2R L TWARNWZ SICHER L TR E,
idptr XA —7F - Tr vy 7 2B LRLTWS O TY,

-
—

—J7. ptr & errors U 2 MZBI9 % (heapinfo) DfEH A BT 5 & post-fence(7 7 v 7 Dt

BINEL I ptr CBREINTWDH T Ry 73N THL L AR LET,

Context
Item |Thread5 for local:19102 app
B £ 19102 C thread 0x2aaaace03700 (heap thread)
a‘ #0 0x00401329 in heap thread(void * unused = 0) at app.c line 170
b (1] | 5 (0x5)
& [ iptr 0 ]
=[] ptr Dx2aaabc000980
£ #] (heap info)
- state allocated
.. range 0x00002aaabc000980 .. 0x00002aaabcO00D98T
size 8 bytes
(- errors 1 (as of last heap check)
. ioerrorl post-fence modified in block (value=0x2aaabc000980}
- allocation information  0x0040138c¢ in func2(} at app.c line 183
- [=] scenario 3 (0x3)
&~ ] unused 0 @
/] D

X 3-20. E—7 « TS5—0O5HA
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FIF 4 KOBEE—T - TJoy o nEA

WD — I 2T — 13RI EI D BCToNZ AT Y Z2HEHT RIS 202505 2L T
T, a— R -7 A2 ME, malloc) TiZ7< calloc() DFAED X HICEICEI D YTHNE A
FIUREa Iz EN TN EE L TWAREEENRH Y 77,

- v AEHMLTI0TEOT L —7RA v MIRESETTFEW

resume

- SIGSEGV R L7z B 0D THIEIET B Z & % NightView (/52 T, [FIERIZE%K
scenariolZ4 ZEL TRV :

handle sigsegv stop print pass
set scenario=4
resume

ZHUT S BENTLUTOa— FOMA ZETISEET

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

NightView (ZfEEZHRHE LA TO X 5 gl e H A LET

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, EPHE AT Y OERE B EICREIT D72 DI H 721 E
0 YT ORI ZER % 8 E D /3% — > Tl X 91 NightView ([CffRLET, b—
7 TRy JRARNC LT L7z Debug Heap %' 7 2 Z'N @ Fill malloc space 7 4 —/L
RMWSA B o XE—2 % 0xeh (T D EOICHEELE L,

T MM AEY - TRy 7 OFEERTFTHIIIU T O REFETLTRS U :

x/x iptr

SIGSEGV o 7 F T EMM R =T —72 D TF a— U T A&k 210137 v A2 BHEI§ 5
VERH Y £

TUTOavr FEFTLTES N
kill

- Process V— /L X—ND ReRuN 7 A 2V E T LT /T 252 HBEL TRV

9

NOTE

HDHWE, Frt RAEMRENT 57292 Command 7 ¢ —/L KB ESELLT
DA~y REFTTHI L LARETT,

rerun
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NOTE

NightView 1371 77 AOWRDEITEFHEND DRI ETDOA X2 hRA
FO b — T HIEIRR E A BB FFEA L E T,
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F VA5 U—Y DRt

TT—F I AT ORWEYREHZ R T AN S DM OARIIZ Y — 27 T, Z OHEA|TIL,
I T ANOEDRA L ZICHESRENTWRVEIRIZE VY To ATV DTy s & L
TV =2 %EHELET,

J—27 oiE CPUMHARB LN —HW— « 77U r—3 g U ~DREICK LI HEEIZEE

BITATY, €9 THDHH, V=7 BEITHAMERERB 2 —F =00 SNTRICORFITSH
£7,

- 7ubAEHHELTIITEO T L —7RA v MIRESETTFEW
resume
S UTFoa~vr REFETLTRFEW

set scenario=5
resume

ZHUT S BENTLUTOa— FOMA ZETISEET

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

NightView IZRHR D L 9 ICHEMIZIZY — 27 2R LERA, 72 ERIFT 130 THO T L—7
RA v MCEE LA L ET,

- ZOW T, Data /SR/VIZIEHE ZIBINT 5 72912 Data A =2 —7)>5 Heap Leaks... & 3R
LT —7 OFELZHAMIZER L, Newleaks 7 VA RF > %F =7 LT, Data Heap
Leaks #1470 7 ND OK ZHI F LT FEWY,

AH/EIX NightView (2 ) — 27 (ZB LT 1 /T L &N S48 T Data 7S % /LN D Leak Sets
HHEZRRLET, NS 7 0l ATIHIABETEETRVWE A2 LY
A, KO KRERT 07T 2L IR O Z2VLEL T MEENRH Y £,

Data ¥ 7 %7 YU 27 LTFEV,
VEETHNIT Leak Sets THH A BB L TF IV,

Bop4LConieryuyy YA RXE—EKTBY—7 - &y Mg —3T 5 walkback & 3LiC
BMEANFRINET, HxrOty FORRIE, 50 Y TET TR B FRE/H 2
DV —7 L7 vy 7 OFAIZ SN THERT BB walkback 2t L F97,

T HAZARITOY =7 -y MEAEZREM L, W TEIZEIT % walkback HH 2 B L
TTFEW,

3-38



NightView DFIfE

app. ¢.® 15717 H @ heap_thread ) L —F 2 X - TEIV 4T HI7-F % walkback 23/ LT\
HHEICHEBE L TR,

Data

Item

Value

£ g iHeap Information

i H- ¥ Totals
B " Configuration
£ ¢ Leak Sets
G- Q# leak set, 48 bytes
- O# leak set, 37 bytes
i -l walkback

&+ Qe blocks
E- (b leak set, 32 bytes
- @ leak set, 1 bytes

| |

local:19137

local:19137: new at heap operation 112

1 block of 48 bytes, 0x00002aaaaace32c3 at <xt_get default xtconfig+21>
1 block of 37 bytes, 0x004013c4 in funcl{) at app.c line 189

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

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

1 block of 32 bytes, 0x00002a3aaaace8487 at <xt trace register thread+17>
1 block of 1 bytes, 0x0040132d in heap_thread() at app.c line 170

()

Leak Sets DFRIIBFHELOI AT AL > TEDLY ET, LTRLEL

[X] 3-21. Heap Leaks DR

NOTE

I 3Tbyte DY —7 « v MIEBEZMITTFIW,

FREINTBED T L—A1F, VAT AT pthread 7 /3> 7« 7 7 A4 /LR
AVA =LA ERTNDNEITLY 923, heap_threadOW & 7213
pthread 7 1 77 U (start_thread))/N CTH D "JREMEN & £ 7,

NOTE

Data /XK /VINDFAEDIEB L 138720, Fu' AMMELE LR leak
sets IHEIZEHEIMICEHT SNEH A, LdhIZT 07T LFETHOH DR
TOV =V DA F T vay NThHHIZD, BNMOY—I»RnEEL-EL

THEEINAWEE L 9, HHRE2EHT 510, (Data A == —»

5 Heap Leaks.. Z @R L OFID Y —7 OHEZER L TTF SV,
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Scenario 6: Allocation Reports

NightView IZHI 0 Y ToHNTETOAE Y O HRE LRI L £ 7,

ZOWMEOERIT CPUMHARB L2 —— « 77U r—3 3 U OFETHB~DREITR LT
WEHEBIZEMATEHTT, £ THDHID, BB COFRFITAMRDERN 22— —nb SNz

REIZOBRFITENE T,
- ¥ scenarioll 6 AR ELTRFEW

set scenario=6
resume /one

ZHhid(resume =< > FIZxf3 % /one /35 A —4% T % 7-%) heap_thread D7 & FB L. B0
DEY B TEITVET,

2Ly R 1804THED T L—2RA v MIRIET S L BESEIE LT,
- ZOFS T, Data A == —7>5 Still Allocated Blocks... 23R L CE| X4 T O % HMEI
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,

ABAEIT NightView (270 7T L % fif# & Data 23X /LPNIC Still Allocated Sets IHH %3
RLET, NSl T ATIIARBEITEETCRVL ORI LIVERFAD, LY KX
e7a 7T ML TIENR Y ORFM 2B & T 5 REERH D 7,

S (METHIUD TOEKROH Z2HEORENRZ 2 X 2 IZF0 R LoMICH 2480 %22
Vo2 LAESNKTZ v 7 LTRYIOFIOY A REEE L TFIN,

T MBETHIUTStill Allocated Sets HEZ R LTIV, Flv Y4 Tobnirymy s -+
ARE—FHT2HEV YTy MEIC—FT D walkback & HITBIHE N RS NLE
T e 0ty SORBIIZ, £H0 YRR BEWREREcDO)— LIt ey s
OB DOWNTRIRT 5 D walkback Z#Efk L9,

- WA X3 1048576 O al located set THH Z BB L, Hil > TZAUCES#E T 25 walkback IH H

R L TTEW,

walkback 1% fune3 ) Bz L > THEIV ¥ THh., Zitapp.c D 1621TH D
heap_thread ) L —F >N T alloc_ptr O O LI X VB SN/ FE2R L TWDHHIC

HEELTTEIV,

3-40



NightView DFIfE

|\J’Blue

EZE

- P Stil

- P+ allocated set, 1048576 bytes
i ‘ walkback

Heap Information
Leak Sets

| Allocated Sets

Frame 0
Frame 1
Frame 2
Frame 3
----- Frame 4

P4 blocks

allocated set, 8177 bytes
allocated set, 4564 bytes
allocated set, 1024 bytes
allocated set, 272 bytes
allocated set, 272 bytes
allocated set, 272 bytes
allocated set, 272 bytes
allocated set, 62 bytes
allocated set, 48 bytes
allocated set, 37 bytes
allocated set, 32 bytes

local:19137

local:19137: new at heap operation 112

local:19137: all at heap operation 218

1 block of 1048576 bytes, 0x00401354 in func3() at app.c line 177
0x00401354 in func3() at app.c line 177

0x00401354 in func3() at app.c line 177

0x0040137d in func2() at app.c line 182

0x004013b5 in funcl() at app.c line 188

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

0x004012c1 in heap_thread() at app.c line 162

1 block of 8177 bytes, 0x00401354 in func3() at app.c line 177

1 block of 4564 bytes, 0x00401354 in func3() at app.c line 177

1 block of 1024 bytes, 0x0040138c in func2() at app.c line 183

1 block of 272 bytes, 0x00002aaaaaabe8ad at <_dl_allocate tls+36>
1 block of 272 bytes, 0x00002a3a3aaabe8ad at <_d|_allocate_tls+36>
1 block of 272 bytes, 0x00002aaaaaabeBad at <_dl_allocate tls+36>
1 block of 272 bytes, 0x00002aaaaaabe8ad at <_dl allocate tls+36>
1 block of 62 bytes, 0x004013c4 in funcl() at app.c line 189

1 block of 48 bytes, 0x00002aaaaace32c3 at <xt_get_default xtconfig+21>

1 block of 37 bytes, 0x004013c4 in funcl() at app.c line 189

1 block of 32 bytes, 0x00002aaaaaceB487 at =xt trace register_thread+17>

&

(1)

[ 3-22. Still Allocated Blocks MF&R

NOTE

Still Allocated Sets DF —ZIZL ATF AMZ LW BV ETST, ETRLELD
12 1048576 byte DEID B ToHNlzk Yy MIEFLTFI,

NOTE

Data /S R/VINDFEEDIEE L1380 . 7 et ADMEIL L7ZKREZ Stil
Allocated Sets HEIZFHBMICEH SN EHA, LRI v 7T LEfTH
DHLEERTDOY =7 DAF v Ty ay hTHDHED, BIMDY —7 3%
ELZELTOEARESRARWEE L) 4, HFHRA2EHT5I12iE, (Data
A == —/»5 Still Allocated Blocks... B4R L OBIOE| ) 24 T oML & FR
LTFEW,
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—
E—7 - Ty T OFESNIE
S =T TR TIIETEZETOA— N~y REEGIZT DI TOa~y NaFET
LTCF&EW:
heapdebug off

- Eventpoints /S RVND T L— 27 RA » baFH 27 U » 27 LT Delete ##R, £721TLLTFo=
< REFITLTIITEDOT L—r R A v b ZHIBRLTTFE W

clear app.c:130

INTe—F - TRy T EF 22— I TAO Ny 7T T TT,

NightTrace M #{&

Kt ra138328—VD [hL—ZARAL L FOFIA] 273 a v HNOFERZET LTS
TEEREMELE LTWET, £ TIERWIES, TO®Z v a VRS> TENLOFRIELZEKZ TH
ZIZIWRERSTETTEN,

- Tools A == —%[AV T NightTrace Z8#R L 72 . NightTrace Analyzer %A T
NightTrace # 8 L TTF Iy,

Fa— M) TNLOEY DET 2 a T NightView 13 H LEHAN, FAT7 7 A VI T %
BTl hL—RRA M REFTH2X4ERDH Y £7, NightView O IV EEL 323, EIfTL
HITTETONRYyTFRA U ME ML—AKRA V FMERFFLET,
S avl R e T4V RIZUTFEANL T e RAEEIELTRFEW:
stop /protected
- Process A == —/»5 Detach 7Y a U 2@ L TF &,
- NightView ##& 79 %121% File £ == —7/5 Exit NightView 47> a V2R L TF X
AN
NOTE
HEHE X, NightView W25 Bth S v7- 7 v 21X NightView #& TRRZH] 2
THEyFLEELTH K ENET, ZEIZENLZRENT 57291
NightView T &5 v = /L3 SIGHUP & 7 V&R (5T 572D T,

K77V r— a3 d SIGHUP 28192 O TEIT LEET 5 Z B HkE
ER

#&T — NightView

Z 1T NightStar RT F=— kU 7 /L ® NightView O¥ I T T,
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4
NightTrace @I

NightTrace I3 > 7 NVB IO~ AF T rtyh— - 77 Y r— g VOB R ST 2 T 2
T2ODT T T 4 Hv - Y —)L T, NightTrace 1T CPU £ 713K D v A7 A ECRIERC
FITL TN ANL 2= —FEDOT T r—ay - T—5 - A X NefigkdTdI L
MNHBETY, NightTrace i3l 2 DY AT ha—/b, aTH AL« A vF | < —Hiok,

N e T b, BIVRABRD X DI = AR N ERFRT D ENAEETT, T
Vir—vay AR MEH—F)« A2 M35 Z & T, NightTrace 13 A7 ALK
DOForZ R UCHEME L £ 4, ¥i2lX, NightTrace (ZIZMEHERTETENLDA N M a
— PN X—A RK, T4 NF VT TR, BT AZ L EFRRICLET,

NightTrace {4 2 & 2 —V — (3K D2 —V —I8 LU —F /L NightTrace 7 —F > % {HF
RGEI G EIRICEET 5 Z ERAEEL 72 W £9°, NightTrace I(FEFH FIZHHTEDOT —F
DFEATEBMG. F1L, —ReEIL, BT iEL = — T — TR L E 9,

NightTrace = —H#—1L 1 DL LOT —E U DEHR TR SN D Tsession] % EEHI L OMRTFET
BILENARETYT, TNHDOERIFIT —E L ONET—RLERE, T—F L OEREEAL R
15 CPU, T—# BN, FEDOT —E Ik SND b L—R - S XV NOFEEEZ 5 F
D

NightTrace D2

NightTrace |+ NightView OF|H| &7 v a VORZEOFIATREBI SN E L=,

[NightView OFI|fl] ¥7 v araAx vy 7 LEHA, Fa— NI TLOR® s v a 2Bk
(BLUOTrE20FETEHR)T LRI T2 T AEZEL RA4_—V0 [Fus T roen

K] Z2#), NightView N T r 2 Z A% iiZ8i(nview . /app), T L T323X—YD [ hL—2
RA 2 bORA] OFIEEZETLTFI,
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File View Daemons Search Summary Profiles Timelines Tools Help

PEH R -ramPP@P: ELNL 8 a

Nightirace = New Session (on raptor)

Daemons

Type | Daemon

kemel_trace_to_gui

Logged Lost State Attached

Halted

[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

AZa—

K 4-1. NightTrace * 4 > =94 Y K

N=B LY = X—=DTF® NightTrace A1 >+ 7 1> RUOHPHSR—IZLLT O

2ODNNRNEEHLET

%% 4-1. NightTrace Panels

Daemons

RSN T—E LV ERRLET,

Trace Segments

HBRL—2 77X FEERELIE N L—R - FT—F DINE)
PHETRLUET,

Daemons SR/ OFEHEIZT —F L L a—P— - T TV r—a LOMTRAINDILH 2

£

s Ry TP RADEA X OB LT —F 12 & - T NightTrace ICE XA EN LA~

 hD¥% Buffer & Logged OFID FIcENFH)RLET,

Trace Segments /S UWTHLLE Events 7Sk )L & X2 A LT A L% ffio T CICENT RTBE 7R LBE S
oA Xy FOFERLET,
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NightTrace DFF

NOTE
Trace Segments /S RVHICRR SN D A N2 b O#IL, % 1E Daemons
NIV NIZFITREND A R O E IR £, AiE LI A

R BNTHDLIDIZH L THEEITEAR PR FT B I X
MIKRITEE D EA X M bR S NET,

—
A—H—« F—EUDHERK
NightTrace ¥ —%—+ hL—R « f XV R EZZTWHZ—Y— « T—F &2 —P =2k
T5 2 ENAHETT,

Z—H— - FL—R « £V NI NightTrace API #5452 —H%— - 77V r—var, &
721% NightView TZNOLEFHA LT 0 7T AV AR SNET,

kv app 7T ARt AEAL NV N EZITRA =Y — « FT—F AR LET,
EThOT7T AV r—va rERICa—Y— - F—F U EERT 5T

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

Import Daemon Definitions % 7 v 7 3 BlivE§ :

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 #4 704

Import Daemon Definitions % 7 & 71X NightTrace APl = — /L% & A TV A ETH O =2 —
— TV v a il ESE =R T —E DR EERTH I EEARRICLE T,

capp 7Y = v a VITRISET A B Y —RBRRLTTEW,
- Import Selected R ¥ VAT LT F I,
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Import Daemon Definitions %A 7 &2 713 LT, H L 2—H— « F—F U BDERIN
NightTrace A1 >+ 7 1 > K ® Daemon Control Area (2B XL E 7,

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

NightTrace I$Z D% DOINTAIC hL—R « £ XU MEVIAALTENSZ 7 7 A VKN, £
FAETA TR D T T 4 I« L v B —T = — R CHBEA R M RTTEOOT —F v %18
Iz t%&mfEICLET,

T—FUNETAT c AN = TR IR TV ET,
- NightTrace A A+ 7 ¢ > K7 ® Daemons /X3R5 app_data 7 —F U AR L CTF &
AN
- Launch R¥ U A TFLTCFEW,
- Resume RZ AT LTF &,

T—ELNE323 =YD [ FL—RAFRA > FOFIH] T NightView /7 L THFA L b L—2
KAV I bapp 7R 7 T AL TERSNTHDEA Ry MEBFEIEL TWET,

Daemons /X% /L ClE, Buffer FICE RIS TWNDEA X2 FOENEL LIED FT,

[r—

| Type |Du=|no|| Target Logged Lost State Atiached Buﬂer‘
—K— kemel_trace_fo_gui narf Halted

app_data Logaing

[ (4 Launch

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

X 4-3. F—4oOxXy 4y
F—ErOELE

F = — b U 71 ® NightTrace #33% TR <, Z<O2—PF—IZ& > TUTH LWVRER E 225 W
REMERH D DT, AE VB LM/ NT 21D T —Er 2F L LET,
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NightTrace DF/F

Buffer T L34 72< &% 20,000 £ 2B TR T, 2% Hat RZ AT L TF—F v %2
ELTTFEW,

NOTE

T —F V&5 LT D EATNCH] % Trace Segments /XA WIZFRR I N D A R
k4573 Daemon Control fEIICFRINDA X2 MLV L/ Ehoic b
LTHOELAENT TN, BFITEANS METRLTHDLDICR L
Trace Segments /S R/VZABL S e A4 X Rz R L TWET LB S
Tod Ry MR O LA R b B SN E T,

ARV FDORT

e R L — R« F—HF ZfpH L2 NightTrace A A >+ 7 4V RURNICH T » 2=
PEREINET, TOXR—VIEFREHEINTZARV DI A NEENLDA X N T T TERT
DHEALTA L EGUHABIIHAZ A RINTX—D LD T,
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4-6

File View Daemons Search Summary Profiles Timelines Tools Help

" Events RF L EZNEDA XU MIBET HX A LT AV EEATHWDHTZITAER SN
app_data # 7% 27 U v/ LTFEV,

NightTrace - New'Session(Unsaved)

PEH B8 =Fwmm @0 MO0 = anﬁﬁtﬁéanma B oH

Trace | app_data I

Events
Offset Event Process Thread| Tag Time (sec) | Description
0 NT TIMER 0 0 0.000 D00 000 argl=0x0
1 NT TIMER 0 0 0.010_000_000 argl=0x0
app_data

0.0000001s

r].ﬂﬂlﬁ 1s |

.0091s
T I

Current Time 0.000 000 000| |Hover time from current timeline = 0.000_000_000

Start Time 0.000 000 000

End Time 0.000 000 000

Span 0.000 000 000| |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 R—
NOTE

NightTrace Z LR L7 B3 58548, LM TRT LI RTFT 741
kD& IENIZ T 5 Preferences 7L TWHMNH LiILER A, File A=
= —)5 Preferences Zi%&R L, Timelines # 7% 7 Y v 7 . Restore
Defaults ™% > %7 U » 7 Apply to existing timelines &= > 7 K v 7 2%
Frxv /7 L7ctkSave 27 U v /352 TEMDO LS sk EHT S
Preferences |22 95 Z & BNHAEETT,

BN, SRVITKRIET T 7 L 9,

HUBIZTAN D 12D A DTA A=« T U T 5 2L TREIICT —F - Ny T 7hb
AN AT Ty vast, B AL MEBNICHAOA MY — 22 BESED 2 ENFRETT,



NightTrace DFIH

S AL DTA L EERFTREBOLY I THLRVWOTZ Y v 7 LTFEN,
S R—A T UMD Up EHTLTTFI,
TR A—A T U MTHITITAUp T L TFEW,

Events U X MIIZZNE TICRRESNTZA X2 FBIMEN, A LTA TFENDHD
ARV NET T T L ANCFRLET, EOA X M RXARWIEGE. BE Alt-Up 28T
LTF&EW,

T NFNTEORRAE Y v 7 LTFEL,
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NightTrace # 4 LS54 > DOF A

3 NightTrace'- New Session{Unsaved) (as'sup (= 3
File View Daemons Search Summary Profiles Timelines Tools Help
PRl B =700 =
[ Trace | app_data |
Events =S
| Offsetl Eventl Prncessl Threadl Tag | Time (sec)iDescription ’:ﬂ;
12223 1 app sin 360.8342754.., :
12224 2 app sin 360.8342971... argl=-0.843391 —ii
12225 3 app cos 360.8966408... argl=-0.522499 |_|
12226 ; app sin 360.8966637...
l 12227 2 app sin 360.8966977... argl=-0.848048
12228 3 app cos 360,89580324... argl=-0.515038
12229 1 app sin 360.89590494,,,
12230 2 app sin 360.9580717... argl=-0.852640 E‘
12231 3 app cos 361.0214110... argl=-0.507538 lll
app_data =
e T I;I:
Thread: sin{3508) |
User Events:
P.1s [’300.15 FOU.IS
R o O C L 1]
['-1.15 FUU.:LS rilJU.ls
T I B A Col by
Current Time 360.925662060 Hover time from current timeline = 355.212002506: 23 events around offset=29304 id=3 proc=app
Start Time 0.000000000, thr=cos time(sec)=716.137664566
End Ti 924.426201641 SEietsalieal i
s i ianooieat] | |Current offset-12227 id=2 proc=app thr=sin time(sec)=360.896697770 (0.028964290 from |
) - current time) A|=
arnl —.N 8AGMAS |—
< | ) |
Z|

X 4-5. NightTrace 1€ LS A >
BALTANIFHHIBLOHN T L EAR PBLIRRT—F - I 72EALTHET,

7 7 4V T, NightTrace i NightTrace API #ii L CHH A X LI ALy REmE L, XL
y RRICEA DTN T T 752 ER L ET,

K7 TV =2 a I 20A Ly REGEATEYD, TOHD 4 DX ED A L v R4 Fi(heap,
sin, cos, main) CHHE ZEEF L TWET, HLx DALy ROTIXZEDA L v RIZiEEI T4 X
Y IOREFRFRLET, MAT, FOIEICETOAL Y RIZBETHA XY FERdTa—HP—-
AXRVE - TTTIRBYET,

NOTE

BEILOZALTAS ANIT T 7 DT E T T INERINDTL X
I, TNHIFEDA R FHEEHEL TVWR) main 8K M heap AL v RiZ
457 ~LL 77780 ET, main ALy FIZk9dR<tb1o0
AR MR EFENDETTNNVOPFITERENET A,



NightTrace DFIH

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

[NightView OF|H] €27 > a2 > ND 328 X—2D [ ML —ZAKA > FOFA] 28T, b
L—ZKRA L M& sine & cosine ALy RIZFHALTEY, 2 biZEH%Z Isin) BIW
fcos] & LTHEEELTCVNET,

79 TNOEREIID R L b 1O Ny hERLTOET. LA 2T 201 A~
LAY BROR—A - T R %I ENARETT,

T HAALTAVHNDOEZTHLRVWOTEZ U v 7 LTTFINY,

T T7NOMEA OB RZ D ETHRYIEL Down F—%2 I FLTRFIVY,

T A=A T RTHITIEUp F—EFTLTFI,

S TR CIRA—ARBILIGE, R—Db AT T MTDITIERA =V EFIZICENLTT
0,

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

TR T~V AEZEI Vv 7 THEBEOHIA LTS UNBEILET, 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

app_data

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

ser Events: LT P T T T T

8.1s ! 9.1s 0.1s
| 1 | | ll | | | 1 | | :| 1 | ll | | | | | 1 | | 1 F |

D.1s 0.1s ‘ 0.1s 0.1s 0.1s
IIII|IIIIIIII|IIII|IIII|IIIIIIII|IIIIIIII

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 from current time)
argl=0.713250

a £iD

X 4-6. 24 L5414 fR/ARIL
FITFNET, XA LTALNE 20DV —F—(TEFHSTBOVA Xk« TTTDFENRRIL
TEROHRAR v 7 20 FICEHBEENTWET, ZALIIRFEOMEEETET L5525 AT
9,
o —F —3HEFREN T D EMEIZ R L £,
FTOA—F—FBERTT LI LN TOT —ZICHT 2R EE T LET, Z0L—7
—Zayho—)b =T =L, ZOPKEAOMEENH Y 9, IKAOEBITIRE SRV
IZERREIN TV AR EADBEZR L TWET, Mo TAX—L4h - £ T 5 & IKEDFEIBOIE
MhL, A=A« T MTDHLEHDOMENELNET,
NOTE
JREDFEIES R Z R WGEARE, A2 ETA—AL T FLTFEW,
HALTA U BRROPERBENT D HERNS ONH D 7,
- Right ¥ —% T
ZHIFBIEOZ A DT A L ERODA Ry h~EDFET, EHZA—L « T T HEXA
LTA P LT IR DRV AEEERH Y £, ZOBRE. XA LT OB
NRZDEITHRDETRA—L « f U FEZITRight F—Z LT TTF S,

BHOWE, Left ¥ —Z MR L CEIED X A LT A L HAIDA XY MBI LET,
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- Ctrl+Right Z#f
CNEERENTEBRET 74V T8 a O~ 25%BE LET, By gk
EZEOMBRNICEERZ TWARMERY 9, FoXdicarba—i - L—FDKE
I E S O ETFR L TF SV,

HHWL, Ctr+Left DI FTE~1®Z g VBEI L £7,

JRODEE 2 ba—)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,

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

TERMMFRARY L - RRILDFIF

Events
Oﬂ‘setl Eventl Prooessl Threadl Tag | Time (sec) | Description Fﬂ
941 2 app sin 18.639_737_052 argl=0.707107
942 3 app cos 18.689_830_607 argl=0.713250 D
943 1 app sin 18.689_830_614
94 2 ____app ______sin______18.689 833985 argl=0.713250
945 1 app sin 18.739 897 536
946 3 app cos 18.739_897_556 argl=0.707107
947 2 app sin 18.739 900 519 argl=0.719340 @

X 4-7. Events /3R JL

Events /SR RREND AN MIF A LT A ZRREINDAX MERMLET, #HFHEE
TRENTEA Ry MIBIEDZ A LT A &R LET,

- Events /XX AVHNOITH 7 Y w7 LTRFEV,
S RDOA Ry ML 2T Down F—FHF L TTF &V,
S HTOA Ry MZETIZIZ Up F—E T LTIV,

AR SOEIREND EFHIEDA XY MIBNBEIT L T ITHERMOZ A LT A TFIZHD
Event Detail fEIIZFIHATRETHIVUD A N> MIBET2B8MEREEZRLET,

S ROA R b -y MMIHETIZIX PageDown 2R L TR &Y,
- Hio® Y MIBEIT 51213 PageUp 2 F L TR &EUY,

INHEOT 7 v Uid Events SXRIVNIZER IR T D 2 E R ATREZRA XV ORI L > THED X
ALTA VT RBEHLET,
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ARV FHRADHREZTA4 X

NightView N ® tracepoint =~ K& i~ CTigdk L7 A > MAIZA <> b ID1~3 TL7,
INEDALRY NOBHE D AX A AT DB LNARETT,

- Events /SR LNDA X b Code 731 EFRLTNWEITE2 7 U v 7 LTRFEW,
S XOfTEAEZ Y v 7 LTary T XA A =a— 5 Edit Current Event Description... % 3R
LTF&EV,

Event Descriptions

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

Edit || Add || Delete || close || Help

X 4-8. 1 R FEREABNA4 7O

- BRI Name 74—V REXT L7 Y 7 LT

cycle_start

% Name 7 4 —/V RIZATILTFEW,

S<add>REENABRT—TIN - BALEX TV Y v 7 LT RN,
- Code E/WZ 22 AT LTFE,
- Z0frd Name BV NEZ 7Y v 7 LTFEUY,
S LT E

cycle_end

Name 7 4 —/V FIZAJJLTF &,

" Close RZ L TTFEW,
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Events /S )LND A X2 hOFEIE, BEZNHICEID Y THET A Ml Ioxhii LTV E

¥
Events
oOffset Event Process 11|r¢ad| Tag | Time (sec) | Description Fﬂ
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 argl=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~ )R FDEER

DA <o ORI E T A < NSRS SR D315 A BT 5 =1 NightTrace
DIRFEHEREEZFIH T2 2 EBFHETT,

- Search A = =—»"5 Power Search... A == —IHH Z N L TF I\,

ERINEZTmT77A0D) 2 MNEREFZDBLOH LT 07 7 A L2 EHTITEEFED
BOEWRET D Z ENAERNL ONDT 4=V REGATEAA T e I RNFRENET

|Type|Name

Status

Count Lastl Oﬁset|

Key / Value | Condition

(7] [ Reset|

Events [ ALL

[ Browse...

Exclude Events [ NONE

| Browse...

Condition [ TRUE

Processes [ ALL

Threads | ALL

| Browse...

output Script | fusr/lib/NightTrace/bin/event-summary.sh

]
]
]
| [ Browse...
]
]

| Browse..,

CPUs (mask=all)

Name [ cond

[%] Close dialog on summary or successful search

’ APP'YJ ['2 Search Backward J [3

4

4-9. Profiles #4705 #FE - -8 %
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NightStar RT Tutorial

XA Tar70EHE7Te7rA40 - URXART, URIERELEETOT e 77 AV EFRLET,

ZAT a7 OMOESET 0T 7 AN EEREITRET DODAT =L, BIOZEALIC
BE D — MRy E R ARt L £ 9,

- Events 7 ¢ —/V KOO Browse...’-h 7 > ## L TF W

I SelectEvents (oninaptan) =

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. 1Ry FEAEFA 7O

-Search7*% Ak« 74— K&27 Vv LToyele EASLTFEV, ZOHEAL Tk
VDA Ry "EHBFERENET, Ak« URRMNToycle_end 2NEIREN TS Z
LEMER, FRITERENDIETNext 74 2L TFEW, TDH% Select R % & Hf
LTF&EW,

- Profile /X% /L@ Condition 7 A k + 7 4 — /L RIZLLTFOXFHNE ATILTF I :

arg_dbl > 0.8
“Name 7% A b + 74— )V RIZLLFOXFHNE AT L TR

obtuse
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- Profiles /X% /)LD Add AR ¥ & L TTFEW,

obtuse ZEA T 07 7 A VINBIEEFR INZ A 7 v 7 O Profile Status List 8ISk PN IZHiL
7,

- Profiles #1471 7O FEIZ & % Search Forward R Z > Z L TF &,

BEDZ A LTA VPR BIEI B LTIERYIOA X b~BEI SN ETHN, 2y
MEN 0.8 BBZT-FFDYA I DB LD £,

NOTE
NightTrace 2SFIf AlfE72 7 — % &~ b OFRBITE L TR THRKR 2
RENEIDEZNDIRY T T T« AT aIBRERINTEL, OK 2 H
LTF&EW,

- NightTrace 1% Profiles #1472 7P U TUFICRT EOICH A LT A ITRED £

app_data

L)

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

User Events: [T T T T T T

|18,15 |19,15 i [20,15
L1 oo ey Coeo o I

D.1s 0.1s 0.1s 0.1s 0.1s
IIIIIIIIIIII|IIIIIIII|IIIIIIII|IIIIIIII
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)
th‘_1=0.8l}385? E

(D) |

X 4-11. RREEDIALTFA 2 1RV
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NightStar RT Tutorial

- Events SRV A T v T ENTZHREDA X PN 0.8 22 Dz &t argl FK R L
TWAHZ MR L TR,

Events
Offset Evontl Procnssl Thmadl Tag | Time (sec)  Description Fﬂ
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 argl=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 @

& 4-12. BEHED Events /AR JL
FERICZ A LT A 3SRV DO TERIC & 5 Event Detail fEIRPUCHRED A X b2 FRLET,

TR A= NENFIVTEHOA R MR v 7 A LTINS TICE I TED
FFICLTLIEE N,

V=T TRA R NOFEERFH ELCEHNE T, TNEERREINTHHAREY A AT A
N—=Y FOFHER v 7 ZADY A ZPEK TARTEERRHERER] T,

AT—FOFIA

2% DA X2 hOFERIZMA T, NightTrace (3 A7 — F&ERT 52 L HAEETT,

S e N— D BB BHO Profiles T4 v A7 Y vy LT RS BOH
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Profiles # 4 7 ZI3BEICEE LT 0 7 7 A VDNER SN IREECTERENE T,

|I'] Profiles =)

Type Name Status Count Last | Offset

obtuse

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

& 4-13. obtuse AT 7 4 LHBIRE hi= Profiles ¥4 705
" Reset RZ U HLTFIV,
- Key/Value &7 3« UR L5 State 21BN L TF IV,
S UT#&
cycle_start
StartEvents 7% A | « 7 4 — /L FIZAH L TRV,
S UT#&
cycle_end
End Events 7% A k » 7 4 —)L FIZAA LTS,
S UT#&
sin
Threads 7% A k « 7 4 —/L FIZAJJL TRV,
S UT#%
sine
Name 7F A b » 7 4 —/L NIZASILTTF IV,

SAdd RZ UEHLTTF S,
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T HATRIZEHUTREN,

sine EWIOLBIDAT — INEBRBENTT A AT VLA « X=UDT T 7ICRABELRRTDHZ
LIATTREL 720 9,

S FREOE ZTHEEZ Y v LTarTX® A M A= 2 —2 5 Edit Mode ZI3BIRE 7~ 1%
Ctrl-E #f N L CHEE— MIZAD £,

app_data = x
: ! |Thread: cos{12515)
s [Thread: sin(12514)
: User Events:
................................ - Dﬁ.s f“'ls IlZD.ls IlSD.ls
. 1 | 1 | | 1 | | | 1 | | | | | | | 1 | 1 | 1 | | 1 | 1 | 1
.. 01s | 00.1s 00.1s 00.1s 00.1s 00.1s 00.1s
':IIIII|IIIIIIII|IIIIIIII|IIIIIIII|IIIIIIII|IIIIIIII|IIIIIIII

i Current Time

97.656 771 203

: : |Start Time

0.000 000 OO0 *

: * [End Time

195.313 542 406} "

Hover time from current timeline = 96.959_222 837

:; 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)

N 51g1—0.913545 =
] ‘|»

X 4-14. 24 LS54 v DRk
= IThread: sin] @7 XNV WTATICHSW 27 7 7522707 ) v 7 LTFEWN, 77

7 &1 Thread: sin) ®F7 L EWA TS KE 727 T 7O NANZ A X2 b &2 FTHE
WEEITTOZ L TT,
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Edit State Graph Profile # A 7 a0 7R FIORT X HICEREINET

Edit State Graph Profile

oy Vel [SEats ) (et
Start Events [ NONE | [ Browsa... |
End Events [ NONE | [ Browse... |

Events [ALLUSER | [ Browse... |

start Condition [TRUE ]

End Condition [TRUE ]

Events Condition [TRU E ]

Procosses [ALL | [ Browse... |
Threads | sin | [ Browse... |
Event Color [blzck |
State Color [bluc |

CPUs (mask=all}

5 e |[ b |

[ 4-15. Edit State Graph Profile #4704

- Key/Value &7 3« UR L5 State 21BN L TF IV,
- Choose Profile....RZ  #H# L TTF &V,

Choose Profile # 1 7 v 73 FREINET,
- URARMMD sine A7 — FEERIRLTFEVY,

- Import by reference = v 7R v 7 A ZF = v 7 BONTNDEZ EZMHERLTTI,
- Select ZFI LT F &L,
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- State Color ® 7~ LN WATOHERNCH D EDOON=RZ L E2 7Y v 7 LTFEN,
Select color %A 7 1 ZNFRINET,

1] Salect color =
Basic colors 4
EEEENENENO
L L L L LT Je
HDEEEERNO
(I 0 1 01 0 0 [

(0 1 1 0 Je] e

EEEENCSO)

ctsem ealors Hue: (240 [&]  Red: [=
BOO00000
UOO0O00O0O0O0d = e m L
[ Define Custom Colars == l Yak E Bl E
[ oK ] [ Cancel l [ Add to Custom Colors l

- Selectcolor XA 7 JNTHAADOEEZHEIR L TOK ZH L TTFIW,
- Edit State Graph Profile #1712 27 TOK Z L TTF XUy,
S FERE— PNEDICE, RTREBOEZTHEZ YV v I LRy T T v T s A a—0b
Edit Mode # &R EZIL CUI-E 2 FLTF SV,
L. TITTEFIARAT— K« 77D TEOEROEEL LT sine A7 — hMaRRT 5 L oMk Eh
F Lo, ARV MNITTT7OMEF OB S ERICESHEORNRE L TERINTEZICRD E
7

TFTAAT LA « RXR=VIFELL Lo TWARWIREERH Y £9, Zhidcycle_start &
cycle_end DA X2 " RBIED X— AR ETITETN S & AT SRRV TE THUIr#E LT3
ELTWBHZHTY,
T AT b IITOPREZ Y v 7 LTREIVY,
C2ODANRY MBRASITENDETIT A « A — V&S T, £V ——ED
Zoomin7A a2t L Down ¥—% > TR —L A FTHEARAT— b« R—=RNER
SNET,

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

Down F—3%h237 24, Num Lock F—Z I F L THREITL TTFEW,
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NOTE
AT —MIA—=L  LAYLD A7 =)L E L TE TH/AE DD X —
Lo LAULIEZRBWCIHA D ATREER S Y £4, ZOBEIE, HEA—L4 -
AV LFBTNIEFOENET,

T sine A7 — FDA L AZ L AZRLTWET,

app_data
g =
Thread: cos{12515) | ;
Thread: sin{12514) | i |
User Events: | | i |
T i e I F?“f”?”fl I e il

D.1s ‘ 00.1s 00.1s 00.1s 00.1s 00.1s 00.1s
cocc b e b b B |||||||||| IS S N N S

Current Time 92.089 797 161
Start Time 92.089 790 425
End Time 92.089 802 067
Span

00_001_692 from current time)

0.000 011 642| |Current offset=5341 id=cycle start proc=app thr=sin time(sec)=92.089 795 469 (0.0 E

4]

X 4-16. 24 LS54 YAD sine AT7—F
NOTE

2T — IR RZRWVEES, 416 X—2D [ 25— FOFH] THHALEZ X
912 Profiles /X% /L Csine D70 7 7 A VD EHREFMHER L TF I,

cos fF TR LN ZBIERIIE ETRENEZ SO L TRAE D2 b LILEE A,

A T— FORERDOERT

BHICET LI A7 — FORIRIET —4 « Ky 7 A& LCRRSES 2 LASARTT,

- app_data T UL NIRRTV OFRREHOLEZTHLEIZ YV v I LTRYy T T v T - A=
= —7 5 Edit Mode %8R £ 721% Ctrl-E #80 F L CHgE=— FICAD £,

STy RERICEVWROSAEIOEZTH AV v LTRY T T w7« Ama—0b
Add Data Box 47> 3 v & EIR L TTF &V,
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B =V IVF+DFEFITEDY £,

SHLWT—X - Ry 7 AOMBE A AR T DICE, Ev TR - RF U EHSTT Y v FEE
EFRREINTWDT T T7ERET—F - Ry 7 Z04MAl, 2F0 Ry Mi&E 7Y v &R
IRTDERDEEFR) DT 4 AT VA« X=VEMCHDEADMHESEE 7Y v 7 LT~
A% RTvT L, TR« REVEBLTFIN,

S TF—H Ry I AEX TN Y v LTFE, Edit Data Box Profile #4 7 1 738 %
RS

“Output 7 4 — /L RIZUUTEZAILTFEW

format (“cycle = %f ms”, state_dur (sine)*1000.0)
STOK AKX U EMHLTFEW
S FHRET— PNRDIIE, BREBOE I TCHLAEIZ Vv I LTRy T o7 s Ama—hh
Edit Mode ##IR E 721X Ctrl-E 2 F LT F XUy,
F—H Ry 7 AIBFEI VM Tsine AT — FOBRBICTET LIaA VAL L ADE S & HFER
SN DT A oV — 2 — L DFER L TOET,

Y3 —1ERDER
REDA Ny MR T — MIET 2FMAREROBFITMZ T, ¥~V — R ERk I
7
- Summary A == —2>5 Change Summary Profile... X = = —IHH Z#IN L TTF S\,
- Profile Status List 7 — 7 MR R ENTZ T 7 7 A NVO—END sine A7 — MNMI—H7T 25

a7y A NVERNLTFI,

sine 7’0 7 7 A WFBEIGER SN T DN b LLEY A, A4 71070 FEIr<IH 5 Name
T XA RNEBICETRINTWDE a7 7 A NERERD L TENEHNID D Z EDRAFETT,

- Summarize All Events /R ¥ & # L TTF &,
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BLDWR=UPERENTY~ Y —OERERRLET,

NightTrace DFF

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
5
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 ||
s 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_048_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
sin 3.519_186_931 @

34 35 0.000_002_084 0.050_056_472  cycle_start app

X 4-17. Y —FERER—-

Y=< ) —fERR—DIIAT— FORBERTOAL 7y b, 27— FOEHGHEE, A7 — &%
OEAIOERIMEE OMOX ¥ v 752G S OEROFNERMELET, EOXHITV A N EY—
NEEDENEHETAED 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

S YV— bk s =L U THRHAM 2N 2 120% Duration ~y X —% 27 U v 7 LTTF &V,

ZOFEZ Yy 7 LTRIV,

V— MENFR R SHR/NE 725 F T Duration ~y X —%27 U v 7 LTF&EW,
BEOFBRHMEFHOAT — DA U AX U APMTO—FK LIcERENET,

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

AR ANBELET,

BN E RO AT — N OEBREITKIIIFERIEN S OTY, E£/o—KH, A7 — b OFHEEE
MD7T 7 4y 7 FRITE OB REELH D 1,
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- Summary A == —7>5 Graph State Durations... 47" v 3 VA RIRL THF IV,
T HAT R INOFEREFEEEL QIEE L TRIV,
TOKARZ U EMLTTESIN,

sine Durations

State duration graph for state sine

551:045 141 353/ |Statistics for state durations left of current time (439.463 226 567s):
£51.045 141 353|| min = 0.000_001_3165 @ 0; max = 0.000_003_303s @ 0; avg = 0.000_001_900s
active = false; Iast duration = 0.000_001 5415

W1s 00.1s 00.1s 00.1s 0.1s |_| 00.1s 00.1s
| I | | L1 11 L1 11 L1 11 L1 11 | I | | I | | I I | L1 1 :l L1 11 | | | I T | | I T |

Howver 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= y—+ 552

HLDWR—U RV~ — - FTTBIORAT— DA LV AZ AT 57 % 2 hioik & 424
EnET

FEOITIZAT— hOfHAx DA L AZ L AR LTHVET, FOBRENREMROBOLHICRLD
A, MaxDf v AR VAREREINDETA—L L LTFE,

SAHUp AR L THEAICA—L - 77 P LT FRFEW,

T=F  TTTEENARAT— R e A = DITOETILHDHEOEmVTICERINE
‘@—O

Ex DRI AT — F DA v AZ L ADORHEHRI AR L TWET,

BRZIZ AT — FOBE—OEBENILOFE EDOERME LY LIEFIZEWEARNH 5, £
DX RGE. FOFEMIARARE T,

A ARERAREA VT v I AR o T_N—V R FREET 5 2 L NEEETT,
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s YU —%E0¥ 7 %42 Y v 2 LT Delete CurrentPage #7 Y v 7 LT F &y,
- Summary #* == —7/ 5 Graphs State Durations % 384K UIEH#RZE 2 ERT 544 7 r 71
E1E2AHLTFSW

sine Durations

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

Start Time 0.000 DDO 00O

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

W1s 00.1s 00.15 00.1s 0.15 1] 00.1s 00.1s
| I | | L1 11 L1 11 | L1 11 L1 11 | | I | | I | | | I I | L1 1 1 | 11 ! 1 | | | | I T | | I T |

Howver 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. EEahF-XFT— FERY S 2

T 7 EVFEMETSICERLETY, T4 - 77 T7NOBEDI A LT NFEXALTA
VDEALTAUBLIOEeNts XL EY I LTWET, ST T7DOEITHLI Y v T AL
INHETONRFVNDOE A LTA INBEIL£9,

NOTE
FRA IRBEFRIC LD F9 D, FEAERAEC 1 23ET D & EBRITITEHRTHE
(SRR & 72 2 FTREVED B W E 3, BRI b ORRLONDET

R TFNAZ AL > THEMEIR 2R B (BRI IR AL 0 L R D ARt H W £9)%
MLTFSW,
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T—R TS5 7DEE

-app_data XA LTA L e R=UDETHE I Y v LTHRIMIIC LTSN,
- Events SR DE A MANR—DF FESICHLHLIZREZ L E2 7 ) v 7 LTSk A HI
LTF&W,

AR NEGTELZ DITEZEATWDHENE 7T 7 « a7 —E0ET, iUk EEEx
THETRD ZENHEKD B 7 D REF > TVET,

- app_data DT BN RRIARAFLDEZTHLEZ Y v I L TRy T T v+ Ama—
M5 Edit Mode %8R F 7213 Ctrl-E ## F L CHge=— M A £,

- graph container & B OKFERRFRE 7 U v 7 LTF I,

SRR =YV EED LY BB O RICBE LT SV,

S H—=INNETERT2OORNEDbST26, T—4% - 7T 7ADOEMEIEDT2DIZS
F7 e arst—0OL#EERE7 Y v LTLEDIEI~NFT v 7 LTFEN,

app_data &[>

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 000j:|=0 time(sec)=0.000_000_000

: [End Time 134.992 006 034} :|argl=0x0 :
* |Span 134.992 006 034} : [Current offset=3824 id=cycle end proc=app thr=sin time(sec)=66.756_345 954 (0.0 [

4-26

*|00_000_000 from current time)

argl=0.622515 P

B 4-20. MEE—FDEA LTV

s MG RIS 1 A o TF UL RS~ T R - RE U EBEL T RS,
S TT 7 s arrh—&x EEOKERE 7Y v LTFEN,



NightTrace DFF
S UZ57 s arsr—oRlELEZ Y v LTRy T T v - A=a—)5 Add to Selected
Graph Container 2%, %\ CTH 7 A =2 —» 5 Data Graph 2R L TF S\,
=Y MEFFRFICEDLY 7,

T ADRDFIETER S NIZEME 7Y v 7 LTFEN,

app_data
]

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

cycle = 0.000000. ms 0.1s 00.1s 00.1s 00.1s 0.1s 00.1s 00.1s
b b b b b s b s b b e s b i

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

Start Time 0.000 DDO DDO

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 (0
.000_000_000 from current time) {
argl=-0.017452 -

X 4-21. T—4 = 4S5 270:EM

FALTZIEN Y OF—% « VS 70WMEZ ) v 7 LTFEW,

S U557 s arTr—EHOENTWDEMPEED LI EEERRET X - VT 7 E
B~ THERRET —H « 7T T TFER~FT7 v 7 L TR,

S ZENWTVWAZEMEED D ITH LFAINZT—F - 770 LTOREZ Y 7 LT
FZ v 7 LTFEW,

ST T TORIEEEL TN 7 LTFEN,
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Edit Data Graph Profile # 7 a 7 3B £ 7,

Edit Data Graph Profile

<oy velue [Conitio o) (et ]
Ewants [ALL || Browse... | b
Exclude Events [ NONE || Browss... |

Condition [TRUE ]

Processes [ALL || Browse... |
Throads |ALL || Browss... |
CPUs |zl | (mask=zll)
Veluz [ NONE ]

Min Value |CaLC ]

Max Value |CALC ]

| Brawing and Coloring Options... |

’ oK ” Canzel ” Halp ]

¥ 4-22. Edit Data Graph Profile #4704
- UT%E
cycle_end
Events 7% A k « 7 4 — )L FIZATILTF &,
- UT%E
argl_dbl
Value 7% A b « 74— L RIZASILTF S,
- Edit Data Graph Profile # 1 7 2 7% U %121Z OK L T TF &,
ST I T7ORNMEEI Y v LTRYyTT v e A=a—»5 Adjust Colors in
Selected Z3®N, V7 A == —» 5 Data Graph Value Color... 28R L TF &0,
- F—4 « 75 7T Select color A 7 0 IS BHLDOEEERLTFEV, Select
color ¥4 77 LDHIZITOKEZZ Y v 7 LTFEW,

- FE— PR DL, app_data O T UL W FRAAR LD EZTHLEZ Y v 7 LT
RNy TT v« A=a—n5 Edit Mode 28 IREZIX CUI-E T LTRFI,
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T IR T APMES L IEKE A R DITIIRRE AL LTI,

app_data

Thread: cos(12515)

Thread: sin{12514)

User Events:

cycle = 0.000000. ms

201s ] B0.1s
1 | F | 1 | | | | | FI 1

D.1s 00.1s 00.1s 00.1s 00.1s 00.1s 00.1s

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

.000_000_000 from current time)
argl=-0.017452

(]r)

X 4-23. T—R TS 7%BCAA LMY

4-29



NightStar RT Tutorial

A—=RI - FL—R

H—F o b L—RX VAT LOMENERB LT 7Y r—2 a3 UBSHEIZB IO —x v e &
DEIICHD> TV ZEUZTEMDFHNY LY T3,

H—F s FU—RZFHATHITIE N —AEO I —F NV EET L TWDLERD D 7,

-trace 18 L. U~debug T DN —FNVAFII—FL « PL—ANFRIERD FT, UTFTDa
v REEHT L2 TEDI—FINETINEHERT D 2 ERAHETT,

uname —r

ML —ZAREZRTH DI —FRINEFETL TWARWES, EICHES LT — MEEO GRUB £
Za—MEZFNEBNLTFEW, B CUAT AZHRENTS 2 ERHERNGES, Fa—
MU FCHENERNCESR SN — L - T —F EETREYICe— RLTTFXW,

- NightTrace A { > + VA4 RUD1FROZ T2 7V v 7 LTFEW,

- Daemons /SR NVD(T—E VPEREFATHOLAITAERE o TWD)Hat KX %7 U v
I LTOWRWERIFZENEZMLC, =Y — - T—FEBMEEL VWL EE2MRALTE
YN

- Trace Segments /X1 /LD app_data &7 A > R Z @R L TF S0,

- Trace Segments /X1 /L-® Close Trace Data R % &I L TTF &y,

NightTrace IZ L —Z « F— 2 NEFEISNTEOTHEIND Z L2 EETLIF A T a S %R
T T TERLETN, AFa— NI TATIEIOT— XA RETILETH D A,

H—RI - FL—R - T—H2OWE

BLFL—RPEHTHEY—FAFETL TORVEE, KBIZRAF Y 7L T 4-82N—2D
[Using Prerecorded Kernel Data| B#ZE/HE L TFE0,

4-30



NightTrace DFF

- NightTrace A A > + U 4 ¥ RU ORI DO—IZH % Daemons /XK /LD
kernel_trace_to_gui = U —%2 %77 Y 7 LTFEV,

~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

=

|| 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

I 4-24. Edit Daemon Definition 44 7 0%
NOTE
Trace Buffer Settings & Event Groups [£3£1T L T\ % RedHawk » — % /L
DONR—=2 a NS CTERRDFREERH Y T8, £ TONN—Ta T
Buffer Wrap RE1 & Y £7,

DR T ER T2 4EEIH Y FHA, ZOFIEL, HIEATGER D —FL - FL—2ADEMHE
ERT LN ETHBEEFRTT,

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

SNDAEEMENH D £9, NightTrace DEEIZZ < D2 —W—|2 & > TH-RER L 72 5 WTHE
HERHY ETOT, FrLVa—F—DEdICT—4% « 7n—%EHAfER YA XIZHIBR L £,
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- kernel_trace_to_gui 7% Daemon Control Area TR SN TWVWHZ L AR L TTFIV,

- Launch A% VL TF&EW,

- Resume R Z VAL TR &,

- Daemon Control Area D7 —F » DRRFHEZBIE L TF IV, D72 < &3 200,000 1 <2k
2% Logged FIZ/ R &EN7= 5, Halt RZ U EZHLTF I,

WHEIZAX v LT 433 =D [H—R)L « F—XDOfN | ~EHEDYy L TTFEN,

ERICREELI-D—RIL - T—2DFA
KINE P LR PR CH SN — RN EEB LR TEOF 2 — | I PR L TOBAIH

L TDOREHELF T,

BB TEEEDG — R/« pPL—R « T—ZZIRELELHE, 4833 N—2D [ —Fn « 7—%
DIEYT] ~RXF> L TFE0,

NightStar @ tutorial = L7 FVIZi, 4-33 =D [H—F)b « F—F OfEMT] HETHH
THZENAERTORESNEI—FL - T REENTVET,

- NightTrace A > + 7 4> KU ® File A ==—/5 Open Files... # = = —IAH Z#{R L T
TV,
S Ty AN e XAT SO File name 7 & A MEBICLLTFEZASLTFE W
Jusr/1ib/NightStar/tutorial/. kernel-data

- Open Trace FILE(S) R # > ## L TTF X\,

KE~EA TFE0,
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—
H—RI = T—3 DR
NightTrace I —F/ + T—E BNF¥ ¥ 7T ¥ SN2V AT AMIEDETEEED I —FF RN
—VEHBMICAERLET,

C TR SN — RV R RAR— U FRKIRT B 121E NightTrace A A >+ 7 4 > RUIZAER
EN7e# 7% 27U v7 LTFE, & 7id<machine_name> Timeline ® X 9 72 4 FRH3F1F

bIET,
Events
Offset | CPU Event Process Thread| Tag Time (sec)| Description =
1 2 NT TIMER ' - 0.010 000 000 argl=0x0
2 3 BUFFER_START idle 0 9.272 _710_171 time=862430236627474 cycle...
3 3 NT_UNKNOWN_PID kewm 5804 9.272_710_384 argl=0x16ac
4 2 NT_UNKNOWN_PID kvm 5806 9.272_710_475 argl=0xl6ae
B 2 SYSCALL EXIT kevm 5806 9.272_710_476 Exited system call ia32_restart_...
B 2 SYSCALL_ENTRY fevm 5806 9.272_710_968 Entering system call ioct| (bad) ...
7 3 SCHEDCHAMNGE idle 0 9.272 713 700 kvm (5804) switched out (sleep... E
a o CEWSrAlLlL _EYIT L EONA 0272 T18 27T Evited cuctam call inctl d
Custom Kernel Timeline
zippy CPU 3
.15 |1.15 ’2.15
Interrupt Exception R N B R ! Coe Ly I R
Syscall KernelEvent D.1s 1s s 1s
0 I IO T I T o' H IO I
Current Time 0.010 000 00O Hover time from current timeline = 1.586_730_183
Start Time 0.000 000 00O - -
End Time 2.836 908 965 . . .
Span 2.836 908 965 Current offset=1 cpu=2 |d=N'!'_TIMER proc=idle thr=0 time(sec)=0.010 000 _000
(0.000_000_000 from current time) -
< | (1)

X 4-25. H—RILBRR—D

NOTE

CPU OHNRBRIRDHEERITZA DT A NIKRIBICE 2> TR ZDATHENENH Y
£, BT AT AEESL ERRNLE DS AREMNH Y 9, T DB
TIEZD L I BN OV TRIZ LRV T TSN,

T =X 2y NOKIESBET 5121 AlthRight I F L TR I,
ST Ta THEEE ) v LGEHIN AN D K HICRDETA—L - A U LTFENY,

% CPUIZHWTIE, ROBEBRNPFERINET
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* EVIABRT 7T 4 BT 4 ()

s == BIST 7T 4 BT 4 ()

* LAF A= T ITF 4T 4 ()

* a2 CPU EFLIRPLAE % 72 4 CFoR)
o FEMIZR T — R A4 FREAR)

KRRXR=VOEMICH DT =% « Ry 7 ZIZTNORHHTHHERIC—ET 2L HB0FshT
WET, TNODOHRFITHIEDZ A LT A ONEITHES ETBINTEL L £ T,

- Ctrl+F Z#1F L T Profiles 4 70 7 %F /R L TF X\,
- Key/Value BIRFEIKDOAIZH 5 Reset RZ %27 Y w7 LTFX,
- Processes 7¥ A b + 7 4 —/L ROFIZH S Browse... KX o EHH L TF XV,

Select Processes # A 7 1 7 N £ 3,

SBEHT e AU A MDb app TRt AEEATFIV,

- Select R ¥ %4 L C Select Processes # A4 7 7 L TF &V,

- Key/Value =7z v + U A k)25 System Call Enter Events 473 a3 V ZiEATF &
AN

Select System Calls %1 7 v 7 BB E 7,

S FRENEVAT A a—LDY X )35 nanosleep AT F &V,

- Select R ¥ > % L T Select System Calls # 4 70 7 % L TF &\,

- SYSCALL_RESUME A& END LI Events 7TH AL « 74— /L RKDAXRV DU A N
EELTFI,

- Search Forward R % & L TF &0,

AF LI ERICHESSH LW v 7 7 1 L3 Profile Status List (ZIBN S, BAED X A LT A v
N7t 2 app D=L L7- nanosleep v A7 L a— )L OFEADOR DB AELFHTA~AETEINE T,

NOTE

NightTrace 28 AJ) L7z Y — hEHEIZ KT 2 FRE Ao o2 WEE, MR
HUER RE L TTFIW, EROFIET Reset R ¥ > &40 2 MIE L= AlferEn
HVEFT, Threads TF Ak + 7 4 —/L RIZALL Z7R L TEY sin TEARWI &
EHEER LT &,

S B RNVEIRN—VNHIET BE T a7 ) v 7 LTS,

C I —HAERTICEERNOR—=VOERERFL O A P —2—RNEDDHDOTT ) v K
NTIERWMEZTHLZ U v 7 LTFEN,
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NightTrace DF/F

Customn Kernel Timeline

Zippy CPU 0O

local_timer

Page-Fault

nanosleep

app:main

SYSCALL_RESUME

zippy CPU 1

local_timer

Breakpoint

poll fifo

idle:0

SCHEDCHANGE

zippy CPU 2

local_timer

Page-Fault

select

idle:0

SCHEDCHANGE

Zippy CPU 3

local_timer

Page-Fault

ioctl bad

idle:0

SCHEDCHANGE

Interrupt

Exception

F.40434]15 |
| |

Syscall

KernelEvent

A404281s 4043115
PO PP
0.1s |

| T I I A I

F.l

Hover time from current timeline = 0.000_000_406

Current Time 9.404 321 347

Start Time 9.404 268 B99

End Time 9.404 361 964

Span 0.000 093 065
£l |

timelsec}=9.404_321_347 (0.000_000_000 from current time}

Resuming system call nanosleep

Current offset=25620 cpu=0 id=SYSCALL RESUME proc=app thr=main

X 4-26. nanosleep [ZBIT B VAT LI—ILDOEHM

NOTE

CPU ORI DFARITFIREND X A LT A T KE B2 D aTREMEN
HVET, BRHBVAT A -TIT 4T 4 bRBKRKICETREEZ ST ST
REPERN®HV £77, app 7R EREZRIATICEI TN D b ONRAX D2 FHEHEL
H I B 2 EmE 0 IR LT T &V, Y —AN—DIEFET A 2
EHTELIICUG 2T 52 L CRITOBBEBEYIET Z ERNAEET

ED

WHEDAA LTA L DOEMNZH DHRDVEITENVIALNEAE LI L 2R L TWET, ZOHA,
Z i local _timer IV AL T,
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VAT A= EFNOITEBRSEWVHIOBRVRIZa TR AN - AL v TFEELTNET, B
EDEA DT A NEFHOFREEEI ESEENL DX — LR ETIALTHRAL « A v
FOMLEER > TWBDAEEMENH Y F4,

- Events SFAHNOTRFTA S NI A X FEBIRLTF IV, ZHUIBED XA LT 4 DA
~y ¢, SYSCALL_RESUME o> iZ3° ¢,

BAERH ST DA X2 MBI % Events 733 /L® Description #lidA X2 MIOWTE BT

P AR L TWET
Events

Offsetlv‘.:Pl.ll Eventl Prooessl Threadl Tag | Time I.'socll Description 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 lecal_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) @

X 4-27. #FE#ED Events /SR )L
- BAEDHX A 2T A 275 SYSCALL_RESUME - <> h THHMIC Up F—% M T L TF &V,

BEDZ A LT NIRIHOA R MIEEEZ N, 7F A MORBIFROL D RXFEEGTea
TXAN AL v FERLET

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

HFOBIEZL AT La— L OEERREZR LES, ZAOT—% - Ry 7 ZIZBHEDZ A LT A
EFELERERMOUVAT La— VT DV AT ha— A ERRLET,

- SYSCALL_RESUME A X F ~EDITIX Ctr-G F—% T LTF W,
toR7 Y =2 gy FTERINZFHTIE, nanosleep MHE-T- sine ALy ROHE S H#
2, AL« ALy K2 app. ¢ @ 9717 H @ nanosleep MEONH L & $kIT£9, RIC994TH D
semop 71 7 Z URFON L & E4T3 572 semop & AT L a—/LIZ A £F,
NOTE
—EDL AT A TIL, VAT AT—/L) semop D8OV T ipe EEBI S
BHAREMEDN B D £,
— — &
h—RI T—RE1—Y— - T—ADES
P L—RPETHEL —FAPETL TORVWEE, KEIZZAF > 7L T 440 N—20
[ NightTrace Analysis API DFfF | ~EA TFE,

- NightTrace A A > + U4V NUDEYDET7TE2 7Y v 7 LTTFIN,
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s FIROFINETEESNLTOBIETTTMHat RZ U NEHTH DS, Tzl Th—
FN s T MEIESN TSI EEHERLTF SN,

- Trace Segments 7S5 /L? kernel_trace_to_gui ¥ 7' A2 FZ@IRL, 20 TF A - A=
2—® Close Trace Data A ==2— « A7 3 VABERLTTFEW,

- Click & Shift+Click ®~ 7 & & F—7R— FDO#/E T Daemon Control Area D[fij 5 DT —F
CVEBRLTTFIN,

S T ARSI T DT —E U DERICER SN TWHLZ L AR LELL S, £ 9 Tlidk
WA, IELUVRIEBIZL TR SV,

- Launch "% AL TR &V,

HET DHNTIKD 4 SDOFNHAFA T, D%, JHIZFITLTTFSV,

- Resume RZ VAL TR &V,

- app_data 17 Buffer /L2 5000 LLED A X P REREND ETRHSTTFEN,
" Flush RZ V&L TFEW,

SHalt A& AL TR I,

D= — e T IV =g EA—FAVDEIFINE DT — XN ¥ 7F v X1 NightTrace (25
ViAENE LT,

- Summary A == —2>5 Change Summary Profile Z &R L TTF S\,
- R—Y LEIC® D Profile Status List 725 sine 71 7 7 A L&A R L TF IV,
- Y —L3— L0 Summarize 7 A 2L TF &V,

BHEOBIET, 422 X—20 [V~ VU —EFROLER] TEXZLZsine AT — OV~ —%5F
D LWR—=Ua & FE L,

- MIETY—bhENDETDuration ~y ¥ —%27 Y v 7 LTFIWARUEZY v 73254
ERHLINL LNEREA),

- JEHEFT O Duration DEZ &G A TS ELEZ T U v 7 LTFEW,

S A= RNRRN—=DNHINT 2 E T E T U v 7 LTFREN,

S HALTA T A=A AERTIEA—VNOEZTH, HLEROALEZ ) v 7 LT
TEW, Uy FOWNEZZ Vv 7 FTHLBEOXA LT VRNEDY £9)

s sine ALy ROYA Z)VICET A5EMMBIT-E D ERZDETHEIZSE U TA—4L - f
FEA—L T RLTFIW,
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TIRTRTIE, sine ALy RiZreimB|VIABD I —FNVABIZ K> TT Y =7 M ERTH
7,

rapor Timeline

raptor CPU 0 |
rcim || i

nanosleep
app
SCHEDCHANGE

raptor CPU 1 |
reschedule

write char dew !
ksoftirgd!1
SOFT_IRQ_EXIT | |

raptor CPU 2 |
local_timer

_newselect
sshd:
WMEMORY [ [ | L] | [11 |

raptor CPU 3 |
local_timer

_newselect ] INEE]l W1 | N
idle

IRO_EXIT M TTT T T T T70 @

171741 171751 [11] 1717/ a 71771®3
»

X 4-28. REFERT— FDHEHI
ML—R « F—=2NOWA 7 VNRIEN LB oOFENRETH D REENRH D £,

* sine_thread ) 1o R 27V =T &N ?

* BIVIABIIY A I NVORTRAELZ?

* sine ALy RBE[THO CPU 22 b YA Z A gbhionA /=2 Ly KMELizv 7Y v
7 CPU L CELWEEIRH o7 ?

* TV = ait—v s T b Lo~ v U BiIs AT T 2

* A=A Ly MEL7zY 7 7 CPU L&D app V(79D CPU I T Lz 2

IHNBDORMD L T-9 =D [ —=R—=F U RME VAT b« Fa—=7] TEBITHE
HNCHA L TWET,

<~ U, BISNORERE, GERATRERIGEMEDOSH BT F LA, HIANIHAE LT PC itk
THEREELET,

T N FNERAN- DRI ENTW DS Crl+F 2 F L TR &V,

- Key/Value =73 = >+ U A k)5 Exception Enter Events Z8R L TTF S\,
- SO U Z R Page-Fault 23BN L TR &V,

- Select RZ U ZFLTFE,
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- Search/Forward R % » Z# L TTF &,
R=T » TN IRROPSTHE, BUEDZ A LT A ANTROR—T « T 40 S OFEELFT~

BEHLET, H—FAFRRA—T FOT % 2 MEKIE, BEENRAE L PCRMEDT FL2
EELEIMCBIT SR R E B A TOET,
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NightTrace Analysis API O |

NightTrace ¥ —%— +« 77U Fr— a URERNIFEEFE LI b L—R « T— X 2 MBHT £ 72134
FL—2 « F—F ZERB L OWMNTT 5 2 LA nRE288 0170 APL 282t L 9,

P R R M A R LA N R AR LIRS E D 2 B T 0 5 AL D
MAETT,

AF 22— U 7T, NightTrace |2 API 711 75 L A MERAICHEET 2 Lo R LT,

B H

- 250 Profiles > —/L/N— « 7 A a2 DELLNEZY v 7 LTHRFIN,

- Profile Status List 2> 5 sine 72 7 7 A L& EIR L TF I,
- Profiles £ = =—»>& Export to APl Source... X == —IHH Z#N L TTF IV,

TOXA TR IBRERRINET

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 ]

Export ” Reset H Cancel H Help l

X 4-29. Export Profiles to NightTrace API Source File ¥4 704

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

s Export RZ AL TR S,

- NightTrace A == —7/>5 Exit Inmediately # = = —IHH % %R L T NightTrace ## T LT
TV,

NightTrace I3 sine 70 7 7 A L CEZESNTREOTAEE o THEA LV AZ L ATET 5 —H
DOEREN T D APL 70 75 A5 ARLE LT,

S kDa= L REFoTAPI e/ 0% /L RLTFE W
cc —g export_analysis_0.c —Intrace_analysis

ARKIa T ITMIERL—R - F—ZEWMVIATDZ EE2BELTHET,
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NightTrace GUI %> Tz —H%— « & —F %Ak L. NightTrace (ZfEHr 7' 7 7 7 A% BEINY
ICRE S B Z ENFHETT,

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

S ROAT U REAILTFIN
ntraceud —stream —join /tmp/data | ./a.out

ZDawr RiEoav Rk LC/tmp/data 7 7 A LV ZFEH L CWAFEITHOT 7Y r—3 a9 U
LD RL—R « T—=HDFX ¥ ST v — %75 X 9 ntraceud (245~ LEJ, —stream 47"+
aVBE L7 7AMIT — X &ET bV IC stdout I FEENDZ EEEKRLET,

F—H « L= EPIBO TR Ny 77 U IRlb LD, 77V r—vay - 7u s I MIE
SITIEHEAIDERNIMEE S WATREMERH Y 47,

ST = a URREBEICIHE T A TEDICEEO Ny T 7 2T Ty v aT BT, RO
v REROZ—IF ) s By g TRITLTTEE N

ntraceud —flush /tmp/data
NOTE

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

PIFERU LD T — 20t 7 e 77 s sni-2—IF/ - kv a0 stdout (28
nWEJ

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 0.000003
pid 3399 time 16.678631 duration 0.000003
pid 3399 time 16. 728655 duration 0.000003
pid 3399 time 16. 778676 duration 0.000003
pid 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

NN NN DNDNDDN

CTRKDAT U REFITLTCT KT LTFSW
ntraceud —aquit-now /tmp/data

A L= RPHEN L —F o T LS ELTHTIZR VG, RNHDFED |F X F 2 7L T 4-64
N—=2D [F& T - NightTrace) ~#A TTF S0,

WL OMND APL 711 75 ADY 2 7 L1% NightTrace & —#ICiRL SN £ 9,
S WkOawr REANLTCwatchdog o7V s 70l T AL RLTRFEN:
cc —g —o0 watchdog ¥

/Jusr/1ib/NightTrace/examples/c/analysis_api/watchdog.c ¥
—Intrace_analysis
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ZoffiFERY T e T T MIEBED CPU O3y THF AL - AL v Fu2fEoT, 10
bol=7ntv 204 EHH LET,

4[|, ntracekd 1 —F/V « F—FLIXEBOI—FIL « F—EZEBETH-DICERESN. *
D H /1% watchdog 72 7' A2 LE T,

S ROAT U REFITLTTFIN
ntracekd —stream —wait=5 /tmp/x | ./watchdog 1
7T MIRENICU T ERIUCE D e e A L9

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 ksoftirgd/0
1979358275 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
1995355783 2846 X

. 000351519 4 ksoftirgd/0
. 000360675 2846 X

(& B B A T T T T~ e e e A T

FI)5r—arvoBEEL—R

4-42

ATETIZ NightTrace gt — L OB - RO LARIAT 2 2 L1070 9,

- NightTrace ® v a VBT 77 4 7DEETHHEHE. File # == —)>5 Exit NightTrace
Immediately % 34K L C NightTrace Z# T L TTF X\,

NightTrace IZ Application Illumination & FeS I R—F3 > F &4 L. FAUIHEIRIC 22—
Pe e 7TV = a YT TR ZAOAY HEHAELERT D FL—R - KAV Mz
SN

Blzzhoh 77 a7 AOMOH LICHT 25 MERVEIFZNL—2 « T—FZDO—F L LTEH
ODHZENARETH LD, T—X BT HRHCEN G &2 /D Z ENAEETT,

ETOY77a s T MCAEBIC N L —AEREZH 2 2 & WO FETIEH Y £¥ A, Application
Mumination 1% 7 @ — )UK TX 5988 R EE- W W 21E, CEETH
static void funcO)ZEMHT2 Z EnHkEHA, RfEICY 7 ST/ 77 ViIct -
TREICHNTICH KO EVIET S Y - Ra v b ERER2VEERLRET S Z L idtsk
FHA, FIZT 7 4L kT Application Illumination 1 = > /34 T —NER LT Ny FE#RZ
FORBBUCSWTOREMEL ET03, ZOEBEIIEENATEETT,

2—7 4 U7 1 /usr/bin/nlight iZ=—%— « 77V rr— 9 2 b L—AMBEAR 2 D 7201
EHEND FHER A v X —T 2—ATT,
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nlight (X% 770277 AOBIRE R, FRRICTEIL NV OD A S <A X gt L £,

AKFa2— MY TATIE, CRETHEHALTEzapp 727 T AR HIZ b L— ZBERE 21 2.
L=l nlight oY F— RE2FEHALET,

nlight 94 ¥—F - 70455 L0OER

s RKFa2— MU TNAOHIBEMECAR LT tutorial 7 Ak« T4 L2 N U OHFIZWHREIC
nlight V— 1 %E8LE9 :

nlight &
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LUFOY 4 FURFRENET,

NightLight - New Session

File View Tools Help

Select Programs with Debug Information

One or more programs may be instrumented with trace points at function calls. By building the executable file
with debug information, function retums may also be instrumented, and information about function arguments,
return values, and global variables may be recerded as arguments to the events.

® Select Programs
() Define llluminators

) Select Hluminators

Program: -
(1 Relink Programs = | l
() Activate llluminators l Browse... l [ Belele l
() Run Scripts NightLight will use the Build Command to build any missing pregrams. The Build and Build All buttons may

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

Build Command: ]

[ Build H Build.o.u]

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

e [ vew ][ veb |

4

X 4-30. nlight Wizard - Select Programs X7 v 7
NOTE
T4 RUBRRNEREF LS E225E, $SHOME 7 ¢ L7 R U (F721
root & L CEITH DAL root ®$SHOME 5 ¢ L7 ~ V)26, nlightre 7
7ANEHIFRLTTFEW, nlight #& THRICEREBVICHERZEBILTT
S0,

T 7 4V b TWizard Z 73O S —Y— - 77U r—T a2 b L—2REER K 2 D T
DO 2 e R AR L E 5,
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NR=UEMOEGEZ ) A MIV AV —=FRHNOEDAT v FZBAERY A THEDO0ERLT
BO., —HFTHED Prev 8L N Next R N3 AT v 7 2BEIL£9,

D AT~ 71X Select Program T, ED 7’17 T A%xIERdT 5 D0 % nlight ICiER~T5Z &
<4,

“ Browse.. RH UEML T 7 A NVIRIRX ATl b app 707 T 5« 77 A VR
e CSave L CT7 7 A NWBIREZ A T 72T TFEV,

BET 1 7T XERO T O Build Command 7 3 A MEEIZT 7 40 D make =~ K2 & AT
WAHZ EIZEBELTTIW, FEICWIRESRSNETAD, nlight B~V eV FTFHZ L
BIEIRNT L WF VDT, D7l I 8% Y EARTESa~y R nlight 1282425 &
ERITd, BIZHESINZT 0T T L« 77 ANDBFELRNT SIZZF W54, nlight 138
Bl FDa~vy Re#iLx7,

S RDAT T ~EDHBHITIE Next RE U ZLTTF I,
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nlight 2 4 *— K - llluminator M E%H

Define llluminators ¢ 25 » 7 B R S 1, ZAURHEMG L7121 T 7 fr—2 3 D a— Ko
AR5 = L ASTRETT,

File View Tools Help

wicard

NightLight - New Session

() Select Programs

-

@ Define llluminators

=

7 Select Iluminators

)

) Relink Programs

~

) Activate Illuminators

e

() RBun Scripts

Define an llluminator for each Program

An illuminator is a directory containing object code to record trace events for functions in the statically linked
portion of each program, descriptions of those events for NightTrace, and various other files. An illuminator may
be created for each pregram and will be called programName. ai.

Program: [app

Sl

[%] Define an illuminator for this program.

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
default, all functions are included except those beginning with underscore, those in C++ std namespace,
main, and Ada's internal 1O routines.

Functions Included or Excluded from Being Traced:

Add

L

Edit...

Delete

e WE

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 ones, (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 user-defined illuminator may be written to the
Console.

Advanced,” Build l [ Prew H Next H Help l

Creating Illuminator Done

4

ik

X 4-31. nlight Wizard - Define llluminators X5y 7

illuminator' b L — AR EH 2 22— R CTHEL 2D nlight WER L7 7 A VB ETe

T4V MIERLET, @%, TOT 4 L7 N ORHITEBEEDS Z L1372 <, nlight B2
TOVEEZITV 7, Define an illuminator for this program = v 7 78 >~ 7 2% nlight |2 app 7
277 LAORINCY 7 LIcEmIC b L — A a2 2 F a2 R L ET,
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A=V b = AR O 2L L2 b LIRS LI W EDY 77 e 7T A faEd
5 2 ENARERIBIRE LOBMSMER b B2 £4, £/, BEOBEE IR £ 12138445
T OIZIEERRBURH TRE = Z4ETDH 2 L HARETT,

ZOAT v Tikapp 7 v 7T AOFICY 7 S ES AT nlight Qi S ¥ F T,
- Define an illuminator for this program @ 7~V W=F = v Z R v 7 ANF = v 7 T

WHZ EEHERLTTFIN,
S RDAT T ~EDHBHITIE Next RE U ZLTTF I,
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nlight 2 4 ¥*— K - llluminator M:&iR

Select llluminators O A7 v 7NHIEFR RSN TVET,

NightLight - New Session

File View Tools Help

Wizard
Select Predefined llluminators for each Program

Some predefined illuminators are provided with NightTrace and may be linked into each program.

() Select Programs

Program: |app R
The main illuminator initiates tracing with a trace begin () call before main () begins running. Programs that

() Define llluminators

@ Select Illuminators 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 L glibc
[] pthread
[ ecur_rt

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 glibe and pthread.

v | vea |[ v

4

X 4-32. nlight Wizard - Select llluminators X Fv 7
RAT » FIIFICT 1 7T HCx LFEANCESR ST illuminator 23T 25 2 E 3 F[FETT,
NOTE

FRIER SN 7z illuminator DU A MIBFILDOL AT AL IXERLAREMERNH Y £9, Ll
BRRE, ATOI AT A Tmnain, glibe, pthread 3% %1334 T4,
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main illuminator |Z4F5I C>—H— « 77U r—3 3 >3 NightTrace API Z# £ 72 L T e
WEAIZOBMEL 720 FF, app 7R 7T MIEICE I LTNWDEDT, ZOF =y 7Ry 7 A
AT B RS Y E5,

"manF =y IRy AEHLTFI,
Z Ot ® illuminator IZFEIZ BV K ST NightTrace IR S CWVET, ZOX—TU D
HE YT a7 7 A THHAT AV AT A 7477 Y HO illuminator # 5H 5 Z L 23 A[HET
7

sglibcF=v 7Ry A%F =2 LTglibe illuminator & HT T X,

- pthread ¥~ v 7R v 7 2% F = v 7 LT pthread illuminator & HTF WY,
S WRKDAT v T ~HEDHDITII Next RZ 2L TF I,
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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

Wizard
Relink lluminated Programs

Illuminators have object files that must be linked with programs along with Iibntrace. 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: |app |v]

) Select Hluminators

@ PRelink Programs By default, the copy of the pregram with the illuminators and libntrace linked in is named orfginaiNameaI.

() Activate llluminators llluminated Program Path: |appAl l

() RBun Scripts

The command to relink the program with illuminaters 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 buttons for further assistance.

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

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

lDefauktMakeHDefaukta.iinkl [ Relink H Reiinkmil

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

v [ vea |[ v

4

X 4-33. nlight Wizard - Relink Programs X5 v 7

illuminator ZF|HJ35121%, 707 T LR FAULAT V2 Ve TA T T VETFTRL
nlight AR LEZT7 7 AN BEL) 7T HH L= a VOETARET 0 7T A EEKT 5
WENH Y £,

BONEFEIT 7 7ANMF LT T T ANLEBEINTW WA T V2T b T ANETATT

UNEENETN, FTRHCEREDO P L—Z « A XU MPERHLEZE LA [F 93— B
FrEENET,
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FARMNZITET B 7 T AEHER L THLD00FH LY 7 - A7y a U EBNTH0ERDHD
DT, V4P —=RFEZZENETH) A~y FE2—PF—IZ AL THLLIRERHY T, T 741
r® Trelink] @~ FIFBEIC A ENTEY, Yu /7 4%/ KT 25 make 2—7 4 V7 4 %
FHT2Z L &AHRE LTWET, Makefile DM B a2 T 22 &% L THRHIHIZT 1< 20
D make XT A —HEPELTH LW BT LB ENLRLET,

FREDBE, BIZiuDT 7Y r—a U EAERT DO nE R e e e o — L T4 L,
U T 4 = FSESNDE AT a v 2BINT 5 2 & NARETT,

tutorial 7 A k + 7 ¢ L7 h UIND Makefile IZBEICHERE 2 FAAGAA T T v 7T BAA4ITKE L CTES
LB affo TRy, THIUEFICL V)T s T ADTuDAFRMIT AL Bz bsil-t
DTY, LLFiZapp & appAl % v K3 544 %<9 Makefile 225 DkTd,

app: app.c
CC —g —0 app app.c ¥
—Intrace_thr -Ipthread -Im —Irt

appAl: app.c
cc —g —0 appAl app.c ¥
$ (ILLUMINATOR_OPTIONS) —Intrace_thr —Ipthread ¥
=Im —Irt
appAl (F L —2MEER X T2 X\—T a7 a /T M)E N KT H0—iE, 74— KT
END Trelink] a~> ROF Ty a 2G5l TNDLIEEROVTCII LD app 71277 L% EL
KTDBNL— N ERLFEILTHDZ EIWCHEBRLTRFEN,
“Next R EHLTFS,

T u s T A appALIZHEICY 7 SET,
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nlight 2 4 ¥*— K - llluminator D& 1t

Activate llluminators D 25 v FRFEREINET,

NightLight - app.nl

File View Tools Help

=
Activate llluminators in each Program

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

() Select Programs

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

@ Activate Illuminators [%] glibc Detail Level:

(1 RBun Scripts

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

(% pthread Detail Level: ﬂ

This illuminator is the user-defined illuminator 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).

=T —rrT—

4

X| 4-34. nlight Wizard - Activate llluminators X 7w 7
Application Illumination ®EE 2 F5%, v/ 7 A% H Y > 7 LCilluminator 2 &H % &
illuminator I AEMEIZ 72 2 FH T, illuminator WAREMETH 2 EFRIFICT 7 U r—3 3 g4
— Ny RIRLTT F Y =g Y EFETT D2 ENAHRETT,

ZDAT T, Tl TAEFITLEBIC RN L —R « F=2RHEENDI LOICFENSEH
ML ET,
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T 74N EDOFEHLAIUT 2 T, ZIUIKEA N2 b E RIS REOEMARM L ET, AT
— R U TOVTITHEICEEMZ L2V 0T, £ illuminator OFEMI L~V 2K LET,
- glibc illuminator (249" % Detail Level % 3 IZZHE LT T I\,
- pthread illuminator (ZB9"% Detail Level % 3 IZZEHE L TTF I,

- app.ai illuminator |23 % Detail Level % 3 IZEHE L TTF I,
AWML EEE L CROAT v TIZHETIZIE Next RZ VEHILTTF S0,

7055 LDET

Run Scripts D A7 v 7Y % — FNIZBIERRINTWET,
4= NIEE LR TF TR LUE T,
HzTnlight ZBAC T, nlight o4 Ca2—F—BERT 7V r— a0 2FEITLET,

- File A == —7>5 Exit Immediately Z3&R L T F X\,
S vy va r THEENSHAAENE T 0 ST AEBBLTFI ¢, /appAl &

IMPORTANT

app Tl FL—ARER i 2 7= 7' 1 77 & appAl 2@ L= = & 2R
LTF&EW,

FF7Ur—3 20 lllumination £ R FOBHT

M= AR AT 0 7T ABNERT DT — X ZRHTY 51213 NightTrace Z 28 L £,
" (842 X—V® [#& T - NightView] OREOEEROTORULUL I L —R - FT—%%
HRT 5 app 70 7T ADETOA AL AL DIREERET D20, TSl T Ak
KTLET

killall -9 app

“appAl o ST A EEATHWDET ALY FUDHTROa~> Ra& AL TFEV : ntrace
—import=appAl
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NightTrace fif#i A > % —7 = — A0NENF T,

File View Daemons Search Summary Profiles Timelines Tools Help

PR TR mEmP PPz E o -

i Import File Name & [X

Please specify trace file name:

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

[X 4-35. NightTrace - Import File Name

NightTrace I3—import 7" g L& TEEIS IO T, 71 s F A trace_begin = —/L|Z
WETRIDNTA—EZTHDHRL—R « F—F « 77 A VDL Z RO ET,

- FarFh e XA T s /tmp/data AT LT OK Z LT F &V,

—import &7 > a AR, ZITERSTZ L —R « A RV MNEZERICTERTED LI
nlight CARSN-MiBIT —% %2 v — K42 Z & % NightTrace (Z¥E/R L ET, TOEROLGHT
WE N —ZBREAR A 727 7V r—2 a L OfHDIAENTE Y . S|4 —2TidappAl &
2 ET,

NOTE
main illuminator 23 nlight CTER SN 7=4 1%, ntrace T hL—=% - 757
ANDEFEI > TWET, SRIOFETIE, v J 2k nlight &

ITEERAGRIC B L— AR E D DO Tmain illuminator & O EHFATL
7
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HE Daemons » S U1T b L— 2K BEA i 2 72 appAl 70 ST AID R L—R s RA U R RO
THIETE Ha—Y— . FT—F L 2EALTNET,

Nightirace - New Session(lUnsawved)

File View Daemons Search Summary Profiles Timelines Tools Help

B_E‘-’%=armm,®,®,@;az Sloasle £ 2 @

Daemons

Type | Daemon Target Logged Lost State Attached Buffer
/tmp/data_import ' ' ' ' ' '

I(DLaunch ”|)Besume ”" Pause ” ® Halt l ’ Elush H Display l ’ Triggers... ] [ Enable Events... H Delete l
Trace Segments
| Type ¥ |Tracn Segment | 'lhrgetl Loggedl Lnstl Duration (sol:)ll.lnsaved|
Save Trace Data... l l Close Trace Data

X 4-36. NightTrace - EEIT#EHET—E Y
Daemon M4 #73/tmp/data_import Téh - CTHAR D hL—R « 77 A LOARIT TRV Z &1
HEHLTFSW, ZHIEHEIC--import 47> 2 V& LTIV IAENZ Z & 2R T 7201
NightTrace 23 F L' — R « 7 7 A LZIZ [_import] &Mz CTHERL L7724 T,

Daemon {72 X 7N7 U v 7 +HLEREINTELAT O E L —RA « 77 A /L) /tmp/data T
HBHZLERLET,

-Launch RZ 2L TF—F v ZEIBLTTF IV,
-Resume REZ U ZLTRL—R « A Xy FNOWELBBE L TTF I,
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Daemons /X RIVICRE 5 & Buffer FIOFAEREEITH 2 TWHD T —H— « FT—F LB A
FEIUEL TWD Z LR CTE £,

File View Daemons Search Summary Profiles Timelines Toels Help

P EH TR PR :

Type | Daemon Target Logged Lost State Attached Buffer
“jftmp/data_import ' ' ' ' Logging '

il

=

4
=
b
3
a8

Daemons

I(DLaunch ”|)Besume ”“ Pause “Iﬂaltl ’ Elush ” Display l ’ Triggers... ] [ Enable Events... H Delete l
Trace Segments
| Type ¥ |Trac¢ Segment | 'lhrgetl Loggcdl Lasl:l Duration (soc)l l.lnsavo:l|
Save Trace Data... ] [ Close Trace Data

X 4-37. NightTrace - 41 RY MRERDT—E Y

- Buffer 5|4 X MEELKDY 10,000 LLEIZET 2 F THE-TTF IV,

- Daemons /X /LD Halt RZ &L CTTF—FE 2 2EIELTF W,

- /tmp/data_import # 7% 27 U -~ 7 L C NightTrace 7 -t > K7 O & (712 Events 3 X O°
Timeline /X r/VZBE) L TF XU,

THALTADTTT AT I—HEEORRE s Y v 7 LTAUp ZI T LTRE,
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T HALTANDT VT AT AN RET ) 7 LTHADT A VB RA TS LTI

RLTFEW,
Itmp/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) [3
calling semop(semid=360459.50ps=0x2aec6e7fbe50,nsops=1})
*sops={
sem_num=>0,
sem_op=65535,
sem_flg=0}
caller=0x400de7 [cosine_thread() at app.c:64]
frame=0x2aecteTfbe60
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 i
Thread: cos i
Thread: sin E
Thread: main i l
1 Al
All Application Illumination Events i
Current Time 3.648 478 239 [.1s 1s 1s 1s i 1s p:1s
Start Time 0.000 000 000 o v b b b b b bt bonna Lo b
End Time 5.399 356 536 = L = = '2 o w1
shid SRR r TR A I e O
(4] | E1D)
X 4-38. NightTrace - /tmp/data_import 24 LS54 >
NOTE
NightTrace ¥ o > R Ot A X &K+ 2 MHERH 558 XBIT K E )
\Z—%% % F T/tmp/data_import /SR /L& 5| & EIFTFEU,
AL Z A BT A NTEHER g —F — « FL—R « XA LT A XD TTMR, A0 Ml

ARy 77 w7 - B MHPAPEEDO FL—R « 7 —Z X S HIZFHEMNOINETH H 70,

IO DOEMAHEFITRE 2D £,

EXDHFC, semop & nanosleep DT A 77 VRO L D5 I#ICEIT 258/ 2 & ATZEAIZER

LTF&EW,

PBHEE O LA THICH 2 B ZAlIZKfM 0Tzt Lttt A, Ziuiar a7 —RNiao s 2 &
NHEL LY HEHEICEL DT HFRAIPFIAAETHLZ LE2RLTVWET, 2T =01 X

EERGG7Y v/ LTEditE— REBIN, a0 T F—0AZONATHA REZLEHTLTFE
DR
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LLSIBUCY U R « H— Y A& 3L T F—0 LICBEIT 5 20 TR v 77 » 73BTl
THRANERRFSED I ENAHETT,

Events /XK /VZH ZANT TRV,

SR LA X P OB O Bl A EBEI L TF &V,

Events

Offset Event Process 11|rea|:|| Tag | Time (sec) | Description Iﬂ

199 RETURN_malloc appAl main 3.627_632_309 returning from malloc()=0x6b&d00 errmo=3 [l

200 RETURN_add_link appAl main 3.627_632_428 returning from add_link(}=7040256 errno=3

201 RETURN_work appAl main 3.627_632_539 returning from work() errno=3

202 ENTER_semop appAl main 3.627_632_668 calling semop(semid=360459,s0ps=0x7{ff205ea4...

203 RETURN_semop appAl main 3.627_636_031 returning from semop(}=0 errno=3

204 ENTER_nanosleep appAl main 3.627_636_209 calling nanosleep(req=0x7fff205ea3f0,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,sops=0x2aecte5fa...

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,s0ps=0x2aeck...

2 RETURN_I'IBI'ICIS'EEP appAI ITIB!I'I 3'677—6£zaff;ng semcl:-{s:mid=3ED45l3,s;[‘:-s:DXQaecEeTfI:ESD,nsc|:-a=].]

210 ENTER_random appAl main 3.677_69 *saps={

211 RETURN_random appAl main 3.677_6§ sem_num=0,

212 ENTER_work appAl main 3.677_6§ sem_op=65335,

2 ENTER_add_Iink appAI main 3.677_?: cali:rrn:;iizg;e? [cosine_thread() at app.c:64]

214 ENTER_malloc appAl main 3.677_74 N

215 RETURN_malloc appAl main 3.677_73

meTianas o 1 el ———t ——ie BT

4-58

Raw Arguments: 0x400de7, 0x0, 0x6e7fbe60, 0x2aec,
0x5800b, 0x6e7fbe50, Ox2aec, 0x1, 0x0, Oxff0000,
0xe7030000

X 4-39. NightTrace - W—JL * Fv THRJ/REIhI= Events /SR IL

AR L7z L DI FL—R « A X2 FOFAIFIEF ICE <. Events XX /VINDF% DS OFEBHIZY)
DVETHENTWEDLS LIVER A, FOMEBICH— YLV EBEIT S Z L TrRasiiflnigitIn
7,

s T 4 —H A Events /XX IVNIZH BN Ctrl+T Z#F T L C Textual Search # A 71 7' %
AL TL &N,
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THRAMRRIA T v I RENET,

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

["] Case sensitive search | Match any criteria |~ |
~Search Criteria
[JecPy———————— [ ] Event Name
[ | | [
[ | Process——— [ | Thread
[ | | =)
[]Time——————— % Description
[ | | [-)

Ready to search

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

[ 4-40. NightTrace - Event Panel Search #4704
- EventName 7 4 —/V ROF = v 7Ry 7 A% ONIZL THEMILTLZEN,
- Event Name 7% A | « 7 4 —/L KIZ ENTER_work % A Jj L C Search Forward 7~ % > % #f
LTR&EW,

Events 7<% LITELLE ENTER_work £ X R DR DFEAEZEIR L TWET,

Events
Offset E\rentl Prouessl 11|rea|:|| Tag | Time (sec) | Description Iﬂ
203 RETURN_semop appAl main 3.627_636_031 returning from semop(}=0 ermo=3 |:|
204 ENTER_nanosleep appAl main 3.627_636_209 calling nanosleep(req=0x7fff205ea3f0.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,sops=0x2aec6e5fa...
207 RETURN_semop appal cos 3.627_638_671 returning from semop(}=0 errmno=3
208 ENTER_semop appAl cos 3.627_639_266 calling semop(semid=360459,s0ps=0x2aec6e7fb...
209  RETURN_nanosleep appal main 3.677_685_671 returning from nanosleep()=0 ermo=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 ermo=3
ENTER_work 3.677 _686_167 calling work{control=302) 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=186) caller=0x4013b3 [a...
215 RETURN_malloc appal main 3.677_721_317 returning from malloc()=0x6b&d20 ermo=3
216 RETURN_add_link appAl main 3.677_721_431 returning from add_link(}=7040288 ermo=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,sops=0x7{ff205ea4...
219 RETURN_semop appal main 3.677_725_165 returning from semop(}=0 errmo=3 @

X 4-41. NightTrace - %% 0 Events /3R JL
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4-60

GRIAD Llc~ o A& B8 L TR 2)BEEIL 16 #40 PCALEZIT TR BT 7In /I a8k
77 A NVDOAEFRE X OITESEROM G 2SO LD EEEA TS Z EICERLT
T&EU:

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

AN T =DNR=T g YREREDY —ADPHITH LY ETH, RS
NBITE BT OIFH L DD 2 — FAER Y — A FFI R B
LITWLHBEMERH Y £, THIFTPL—A - AR EFREFEATVD
PCOREVEN RO 7 FLA] THDH-HT, TOMEIEEIN -
BICHTENET

NightTrace IZF G DOIERH LILO—EHD PCT KL RAEZH T 7077 LB LT 7 A VAT
BRI~y BT LIS ELETH, ST EL—F BTy JIERMAE Tar A L&/
Mo G EIL T OB AT 5 2 LTk ER A,

T 7 ANRITEGPANY FRATHELNALIHE, 20 TF AL Ama—2fioTTFHF AL -
T 4 XY — AT FoRT B K D NightTrace IZHR$ 5 Z LW AIRETT,

- Enter_work 4 X> FOFHHAE~ TV ATEZ Uy 7 LTaryTx A b+ A==2—M»bH Show
Source File From Description... 47> 2 V& 8R 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

B 4-42. NightTrace - Events /SR J)LDAVTHFA b = A=a1—



NightTrace DFF

TRIT/RT L DIZ NightTrace 1LY — R « 77 A V& a— KL CHYRITEFICTFA L - =7
4 X ONEEHEDEET,

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—RX * 77 ILDITEEDLETI T« 2 ZiEH
NOTE
AR EE Y, PCOREY ITFICFFOH LOKEORDOME T, It Lol
DENZKRD Y — AFIZEEM T BN TWD Z 2L TV L AREER &
v ET,
NOTE

NightTrace i% EDITOR BREEA S A N L C=T 4 ¥ —ZINLE T,

S EDDENC T 4 X —EZF L TFIW,
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BfitRROY <) —

AKFa2a— M) TNAORIATA Ly ROARMERERZEN L2 L2 B L TTFEV, NightView
ENLTHALEZ ML= « KAV b EFNENLIZH L TAT— ME2ERLE L,

ZITHHEAMICESELZ L2 LETA, AElTnlight iIC k> TABRICAER S b L—
Ao AR NEFEERLET,

- Summary A == —2>5 Summarize Functions %% L C Summarize All Events 7 X ==
— AT a VEFEIRLTTE,

MO ENTZE2TO ML — AR R AR OV~ ) — 25T R nBNnEd,

Function Call Summary (0 to 4812)

# Completed | Total Time ¥ | Min Duration | Max Duration | Avg Duration |Min Oﬁsethax 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_000_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

X 4-44. NightTrace - #0Y<—+ 7=

b L= ZBEDME A DNTCBIEIC K LT 1 ST 2Rt T 27 — 7 AnEkshEd, i
EEEE, &b R CPHOR SICET S HEHER KOO L2 G A £ T,

Active D 7 ~UDPMFNTFNET — 2 - & b ORHRG L IIER L7ZRHIRO &%) TRBIFOH
LSkE 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

Launch detailed summary of calls for this function
Save table as text...

Export table as comma separated list...

Resize columns to contents

T=INOIT A7 Y v 752 & TRIEDEBOFME BT 5 Z LA HHRETT,

- work B8% 17442 Y » 7 LT Launch detailed summary of calls for this function % 3&{R L
TF&EV,
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F—TIIFOBEBORH L Z Iz 11T TERENE T,

NightTrace DFIH

Call Details for work (0 to 4812}

Duration ¥

Start Time

End Time

Start Offset | End Offset

0.000 043 153
0.000_042 501
0.000_042_338
0.000 041 824
0.000_039 343
0.000 039 318
0.000_039 049
0.000_039 015
0.000_038_895
0.000_038_738
0.000 038 273
0.000 038 131
0.000_037 968
0.000_037_950

8.684 260 243
12.239 798 813
7.733_230 454
14.843 342 523
11.288 374 448
6.632_063 223
15.043 614 293
7.482 967 786
9.034 830 203
5.480 445 938
15.294 039 323
7.883 373 082
13.541 495 314
13.341 186 742

8.684 303 395
12.239 841 313
7.733 272 792
14.843 384 347
11.288 413 791
6.632_102_541
15.043 653 342
7.483 006_801
9.034 869 098
5.480 484 676
15.294 077 597
7.883 411 213
13.541 533 281
13.341 224 692

1816
2956
1512
3788
2652
1160
3852
1432
1928

788
3932
1560
3372
3308

1821
2961
1517
3793
2657
1165
3857
1437
1933

793
3937
1565
3377
3313

main
main
main
main
main
main
main
main
main
main
main
main
main

main

<]

Thread H

X 4-45. work BA#IC & (T 2R T— T I

Z OF7 —7 Vi Function Summary 7—7 /D3 THF Ak « Ama—LRILCE I RarTF
AN A=ma—%FoTHET,

D/ TF - ¥ —

A TORKEIIFFEORBEICET 20~V — R E2 ST 572 DI29E GUI £ — KT ntrace %
FH+25 2 & b ARETT,

-killall appAl

AIOFMETEIC R L —R « T—=XZWELFE LR, 20T —2%2ERTLIROYVICa~v K-

TAET o TR a b ET 2 HIEZUTICFIRZRLET

. /appAl &

ntraceud —join /tmp/data

sleep 5

ntraceud —aquit-now /tmp/data

killall appAl
WDa<wr ROEL LA ntrace ZLEI4+ 5 Z LN FRETY ¢

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 1O LFT
LORMANEERTLTLL I,
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Sy bh-HHy

- NightStar ® File X == —7>5 Exit Inmediately Z &4 L T NightTrace & v a &/ T
LTFEW

#7T - NightTrace

Z N T NightStar RT F = — b U 7 /L ® NightTrace DI T TI,
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5
NightProbe ®FI 8

NightProbe IXHM CEITHDOT B 7T ADOT =X 2D DB L OMEIET A7 T, £
D% ORI T — X 7T 220D 7T 7 4 1)L« V=TT,

AKETapp 7 /T LA EICENL RFLTCWAZEEZHELTCVWET, a0/ 7% /)L LT
BROWGE, 14—V 0 7077 50N ] OFHZENEL RLTTFE,

S ROa= L REFEIT L TLURIO app DAV AZ V ANRFEITHRTIIARWZ L 2R LTRE
AN

killall -9 app
S HEDDENCRD A~ RENLTHIZT 7Y r—va VERKBLTTFE W :

./app &

NightProbe MiEE)

51

PRAES RO T 1 7T AIER 7 AP FEOVH LN ERE I TWALEIZH Y A, LoLAaRn
5. NightProbe IZBI L CiI> v R v 7 BEL EZSRT D720, T u s I MIT 3y 7iERE
—fIZ T NS NVCEFEIT-g TSN T g )T AMERNHY 3,

NightProbe |% RedHawk 51—/ DFE L WIATRESIOT KA TF—U%FHL T, #1417
Fe 2ED « 72 FBLOR NTEHBEMLOT 0 7T AINOLEROY 7Y v IRERE2T D
ZETTaEASNORAZYRLET, BEFITHOWT O NightStar > —/L?® Tools A = =
—75 NightProbe Monitor % i8R L T NightProbe Zi&£#) L TF &), NightProbe ¥ 27 kv
TeTAarEfioT, ik avr FE Vo avwry R Ty N CANTHILET
EET A2 & HREETT

nprobe &
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NightProbe A A1 ¥ + U RUNREKRINET,

B4 NightProbe ===

File Target Programs View Record Tools Help
PRAED = S0

ZHEB e

—MNew Session

| hem | Description

----- m Target System  raptaor

* Programs
- B Views

Playback

B- . Recording Idle
@ Timer On Demand
ﬂ Destinations
[=] Variables

K 5-1. NightProbe * 1> 94 Y Ky

7Ot RDREIR

NightProbe (7' mn 7T L, HHEAEY - BZ AN, AEY - vy TSN T 4T 1,
PCI 7N\, A G HAEED Y ¥V — A 2 PHET HHEREEZ FF> TV ET,

- Configuration ~*—<"® Programs 71 2> %47 V » 7 LC Program... A == — « A 7°v
aEHERL TR,

52



Using NightProbe

Program Selection % 1 7 2 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

¥ 5-2. Program Selection #4704
“PID 74—V ROKIZH S Select... RF L E#HLTFI,

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 ¥4 704
- Filter 7 4 —/L KiZ"app # A7 LT Enter ¥— % T L TF &V,
UZ MIapp THEDAHO T OV XIETNT 4 4 —BRENFET,
T T =TI NOHNGTa T AERLTERL T FESWET 527777 508 1OLhr7an

BAITEEICRIR S TV ET),
“Enter ¥—Z2F M T LTHA T/ ZHETFEN,
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app 7’1 77 AMIBEMIT O T e XA IDIEPID 7% A b - 7 ¢ —/L RIZELE S, Process
Name 33 & Of Symbol File 7% 2 k « 7 ¢ — /L RIZZF UG L TR SN ET,

COKEZ Y v LTHEAT e HZ AL TTFEN,
app 7’11 /' 2% Configuration ~~— N ® Programs M H O FICFE R SNIIREETHRET S VU Y

— 2D Y A FB LU Browse Z Z7NERDY U —IZBIEN., TOX ZTIXHEMICFFRH SN E
7,

47 - T3 DK

- Browse # 7 RNRIZNTVWA Z L 2R LT FEWE D TIEARWEAIZZ Y v 7 LTFE

V),
Live Browser 7% Browse % 7 ONRANZFR RSN E T,

lud NightProbe
File Target Programs WView Record Tools Help

ZA0D « S0
-

~ Live Browser
H Filter H Clear ][ApplyToVariables [+ [viewan

HEB O

Filter I
Value

e

B 5% app  pid=31229

| 5-4. NightProbe @ Browse /3R JL
S8R E 21T View S iR - THAE T D680

Browse ~X—E 2 SO B ESZITEL 4,
Bk S HEWE T 0 /T L R TRIRT A EEFTLET,

72, Browse X—VHNICEEFREINTNEY Y —2ffio TEKOREFR R bIRM L E4,
-V —HNoapp = F—FEBELTFIW,

TuTTLDTA Ay FICHHHEARET v — VEKET T Ada Ny r =Y Lo
FEnfAa—7 FREHNT - FEHAEZEOEBEE R ET,
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BEBHR IEBIN AT T —, RA 5 FIFRIICHBERR EOBEHA TH L0 E 9k

NI T A avZRoTWET,

data ZHITHA AT ¥ = 7 L CRIAT S 2 & B THETT,

- data BE AR L TTFI,

Item Value
= &5 iapp {pid=4640
e f[xjadd_hl'lk ..............
El head Ox0804b220
= [ms] data
& [mz] data(0]

- [m] sema 2940109

- [] tail 0x0804e200
E| rate 50000000
[ [5] ptrs

[w] state run

EROEE

X 5-5. BBi&h/- dataIEH

T & REIO IR A OIRZ FRIAT A 2T, DT A 307 Y v 7 TRADEM=
K= bBREREINET,

- EARBT A a7 U v LTdata[1]2FRL TV,
- FRINTWAM S OEER datal0] & data[1]#EE L TTF S,

Browse X— V2B NTY ) —RICEHRENTWDETOEBROBHEMEN, X—ITFHich b
Refresh iR # 372N, Autorefresh = v 7Ry 7 ATHIEISNAEHEHY 7L v o)
BAET LR REINET,

- Auto Refresh = v 7 Ry 7 A% 27U v 27 LTFEV,

ZNTAuto Refresh F = v 7 Ry 7 ZAOFMICHDHAE LRy 7 ATRENDL—FTT 4 A
TLAEHECY 7Ly v a SEET,

F—ZEF| D 2 R —F 2 b D count, angle, value = R —F > FDENZELLTND Z EIT
HEHLTFEW,

app AA 2 07T MNILHEEAT ) LDICHA Ly RERERMIGEZ LEY, state £¥uZ
NEFETRENE S EfIE L £7,

state ZEOBAEEITFIZEE run TH B Z LICERELTFEW,
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state BHOEE X T N7V v 7 LTFEU,

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
[+ [@5] ptrs

o [m] state

X 5-6. EHODBIEH
%G A TO D B IVTEEAME 1 SPBTEDENRIRS N E T,

EHOME LTS DI, BERT LR LVMERRELTT 17 5 MCZOEREERD 1
<7,

S B TEASN LTSN
hold
“Enter F—ZM T LT/ T AMMEEZLRTTFEN,

state B DOMEIZBIAE, app.¢ DY — A « 2 — ROPMNRT I IICT 07T ACHERA L v

K% #4720 hold T :
95 for ;) |
96 struct timespec delay = { 0, rate };
97 nanos |eep (&de lay, NULL) ;
98 work (random() % 1000) ;
99 if (state != hold) semop (sema. &trigger,1);
100}

“hold LFRRENTWAIEEZ TN U w7 LBICA T ary VAL - TA L {lEDITD
FIRICFRENTWD FaE D ITEL) Z# - T run 27341 L Enter 23 F L T state 2%
OMEZETD run ICEF L TF XU,
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La—TFT 45 E8&UF T a vEERICEHZEIR

KAEHIE Mark & Record OJEMEE Fo T Ed, Mark BIEIXGRE L7 E)RFICBELO & 5%
BTHDLZ LEETR LMD THERIED Z EXAHEICZ2 Y £9°, Record BIEIXF DL
Ntk vy va VilEENBZEEHRLTVET,

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 RO FH 254 FRF]D count, angle, value 7 4 — /L K& X7 L7 )
v 7 LTF&EW,
s rate ERINOEE X TN U w7 LTRFI,

Browse X— DY U —FRDO L HIZRA X H1ETTT

B4 NightProbe HI=ES

File Target Programs View Record Tools Help

FPaEd@® ¢« S0

~ Live Browser

BB @~ B

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

Auto Refresh [ E
I 4

X 5-7. Mark & Record BEDHE
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B EDRR

NightProbe (37 —# ORI~ 22 Gk Rt L £ 7 -

* Browse ~X—¥

* JAbM-Ea—

* FT—J) s Ba—

* XLy Ry—F - bEa—
* JI 7 - EBa—

T, kv a O E T A THRITOTZHIZ NightTrace 721X —H— - 77V Fr—v
a »~~, NightProbe TDZDHEDEENTDT=DIZT 7 A L~ 2 & HAHETT,

F—IJI)IL - Ea—

T— T ¢ Bla— 3] & TR ) & BT NS AR D& B A TIRA D A 7 B — )V AlRE
RT—T N R L E T,

5-8



Using NightProbe

- View A ==—/5 Table 77 g VAR L TF &,

NightProbe

File Target Programs View Record Tools Help

PRAED oS E E i

ble I

[Qunﬁguratiun | Browse J

Sample #: 0

Automatic Sampling [ I:%

X 5-8. Table B 21—

BANTT — 7 VITZETT, BOIDAT v FET =7 MCF R SR WEB 28R4 5 2 L T,



NightStar RT Tutorial

- Select Items.../RZ U 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

datal[1l].angle

data[1].value

x| (% (% (x| (x| (%]

rate

T (oo | [ o | [ b |

K59 HERRF47OY
AREA 7 17 TiE Mark F 7213 Record BYEDSFRE SALIZHB A BRINT 5 2 L AFHETT,
T AN RNT, FAT 0 73R OEE & FRT D7 OYIHHH R L £,
- data[1] 22 R—% > hOLTOEFEE Show FIDOZNEDITE 7 Y v 7 LTIERRIZLT
NN
- élfn?;‘/%ﬁbfTéb\o

T =T IBES SDFIRH Y, P T AFEHIC LD, BIOFIETEIR L& DLz 1o
ToLhy E9,

- Automatic Sampling = v 7 AR > 7 2% ONIZ LT T &Y,
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Automatic Sampling = v 7 R 7 ADFIZH DALV Ry 7 ATERSINTZL— FTHU T L

DT —T NVNOEEIZIW YV AENET,

Using NightProbe

File Target

FaO0@ « S0 =

Programs

View Record Tools

l LConfiguration | Browse ‘ Table l

Help

Table
Mode: [View Live Samples |vl Select Items...
‘ Sample & | data[0].count | data[0].value data[0].angle | B
22 14871 -8.241261886292722e-01 1.297739565320512e+02 50
23 14875 -8.433014458197415e-01 1.208088631170910e+02 50
24 15140 1.736481776761083e-01 1.321214243759801e+02 50
25 15160 3.420201433341833e-01 1.322959573011792e+02 50
26 15180 5.000000000076222e-01 1.324704902263784e4+02 50
27 15200 6.4278760060930828e-01 1.326450231515776e+02 50
28 15220 7.660444431243018e-01 1.328195560767768e+02 50
29 15240 8.660254037884501e-01 1.329940890019759e402 50
30 15260 §9.396926207885635e-01 1.331686219271751e+02 50
31 15280 9.848077530135111e-01 1.333431548523743e+02 50
Sample #: 31
;Automatic 55mp|ing§|g| [1.505 ]%]

X 5-10. B&8Y > FU Y« E—F®D Table
ERFIEOY 7Y v I b Ebos A ITHE TR REINET,
FIRMLEZZ Y v 7§52 L CERETY — N5 Z ENHEETT,
- Automatic Sampling &= v 7 AR > 7 2% OFF IZL TTF S,
- data[0].value DFIRHLEZ2Z Y v 7 LTOOLHEZ Y v T5 57— NTBRREN L&
IMEIZY — b ERET,

TP FARBAENH AL N v FICER SN AEITIRE 1.0 L2 DIEPTT
(datal0].value OEIZIETLIE OfE T,

55— [EOETR] THHEINTWDHDLE U HET Table B =2 — & WEAIEEY
HZEMNHHETT, ZZTOEVWIZY v 7 LIz VEBEICE D ALY U T LVDOETHH Z &
Tt, BALOEEAEE LSS, BEOEIZT 0 7T ANTEBIZED Y £, ®/VITLETO
TV TR 7,

Hi= 2 T IMEEO R AR L ET,

SR ERICY—FENSETSample IR LEZZ Y v 7 LTEFEW,
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- Automatic Sampling = v 7 AR > 7 2% ONIZ LT T &Y,
S AT N—DRY I AT Y v I LTAZa— A R_R—DEETRT v 7 LELEELT
TEW,

FLWERFOT =7 VORICERINET,

552 Ea—

Graph /S VIEE 2 DZEFNEMOBRE LT T 7 RicHinnE+,

- View A == —/»5 Add New Page 47 > 3 U2 BIRL TTF 0,
- View A ==—/5 Graph 47> a U EFIR L TF S0,

File Target Programs View PRecord Tools Help

PAED « S0 EHES @

¥

[ Configuration | Browse | Table J

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

B 5-11. Graph 78R JL
BONIT —7 i3z,
- Select Items.../R %  Z L TTF &V,

T—=T) s Ba— L3RR Select Item XA 7 B NO EOTHE LIRS N TICERINE
9, WEIX, 12FETERIITLKAEOEEEZ 120777 RFICERLET,
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- Show %@ data[0]. value & data[l1].value EEH OZFnEhoit2 27 ) v 7 LTHIZ DT

Tauy,
TOKRA EMLTTEN,

- Automatic Sampling 7= v 7 Ry 7 AN ON THDH Z L ZMEB L TTF IV,
- Automatic Sampling &= v 7 R v 7 ADLH[OAE Ry 7 ATHEFH L— b & 1.0 FHTE

HLTRFS,

TROE S 2 >OBROHE D IEED £,

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...

(=]
Ln =
| IS I I |

Values
(=]

=
un

'
[ar
|

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. FRICMEERERT S Graph /ARJL

S T5 7 RFADOEMNCH D LFDONTND value BROGEZ Y v 7 TEREIT )3T
FAPN c Ama—MM5 Edit.. A7 a rEERLTTEIN,
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|'-'_‘| Edit Curve ==

Variable: data(0].value
— Attributes

Style | Sticks
Symbol

Colar

ling

d

0K || Cancel || Help

X 5-13. Edit Curve B4 1704
S Style A7 ay - URRMD Sticks Z#INL TFIWY,

S EOOWETay 2R v LTRERY A T e S aBE LAEEZEFR LTI,
COKREUERL TS A 7 a7 2L TFI,
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Using NightProbe

- OKRZ % LT Edit Curve JBMELZA 7T 7 ZBACTFE,

NightProbe

File Target Programs View Record Tools Help

PR «3>M EHEs O - @

[ Configuration | Browse | Table I Pageil

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' L T e I A S
Mode: ’VIW Live Samples |v] W
1 . » data[0).value
0.5 _f = data[1l].value
s 4N/ d00b / Ak /A
s ||‘ “l ||| || I|| || I||
0.5
_1_:
Eﬂ Bﬂ lﬂﬂ 12[] 14[]
Most Recent Samples
Sample #: 134 Automatic Scaling (% ’ 4 ] l » ] [‘.,] ’Vl lp] [p] ’Samples...l
Automatic Sampling (%] -

X 5-14. EEIN-HEEEL Graph /xRJL

- Automatic Scaling &= v 7R v 7 A% ONIZLTTF I,
- refreshrate % 0.5 FPIZAEE L TTF IV,

TRTTAIAV Y RBRERENOREEIT O 7 OITEBI§ 2% % rate ZH A L TRE
L/iﬁ—o

- Browse ~— Y F 7213 Table /3L % fifi - T rate 224 % 50000000 7> % 25000000 (2255 L
TTREW,
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COEFIFERICA Ly RBEET DN 251225 D T, EKKE L REBEONMER LD Y
¥

[ NightProbe
F

le  Target Programs WView Record Tools Help

PAND oSl SHES O« B

[ LConfiguration | Browse | Table I Page 4 I

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' AP ettt T T
Mode: |View Live Samples |v| |select Items...
1
1 = data[0].value
0.5 - = data[l).value
n ]
o i
> ]
-0.5
1

0 50 100 150 200 250
Most Recent Samples

Sample #: 211

4

DT T 5 LANRET—2 EEE
T =X OMEIXEOHOMIRINC T 7 A V~fidkd D, F7ET7 4 TUFRICESH LT
NightTrace (23 LiAZe Z & 3FTEE T,

FARICFEER L 7T — X 2RO T v B RTKET B Z ENAEETT,
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- Configuration X—Y D4 7% 7 U v 7 L TGERLTTF IV,

. NightProbe
File Target Programs View Record Tools Help

PAEDD ¢« S0

Configuration | Browse

—New Session
ltem Description
----- i-- [JA: Target System zippy
E| ﬂ Programs
# app pid=21710
[.;0 Views

; Playback
B . Recording Idle
..... @ Timer 1 Seconds
Destinations
E| [=] Variables

- [@] datal0l.count int

... [m] datal0l.angle double

- [m] datal0].value double

- [=] datal1l.count int

. [=] datal1l.angle double

... [=] datal1ll.value double

[=] state <anon-type=>

X 5-15. Configuration R— M Recording fEE;

R U — @ Recording #4313 508k M Timing Y — A, Foé#J¢ Destinations, Record J& M2 &
SNFED I A N EHRR Liﬁ‘o

- Recording > UV —® Timer HE %427 Y v 2 LT Timer +7 A =2 —»5 Clock...4 7'+ =
VEIRBIRLTTF I,

Sampling Interval: [1.000000000 |$] [Secunds |-]

| ok || Reset || cancel || Hep |

X 5-16. YOy BBRAA4T70Y
RKEALTa 3@ 59 o IR ATL L — FEHIBELES,

- Hif\r % Sampling Interval 47" 2 >« U 2 b5 Milliseconds (ZEH LT F X0,
- Sampling Interval Ofi%z 100.0 [IZZEF L TTF SV,
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TOKRHZ U ZMLTRS,
Y U —PNO Timer T H OFAN Z OB EE KL CEEINET,
Rl —— - T Y = a TR £
- Destinations THH #4727 Y » 2~ LC To Program...Z 3R L T T X\,

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

¥ 5-17. Record To Program &4 704

- Program Path 7% A ~ « 7 ¢ —/L RiZ api & AJJLTF XY,
- OutputFile 7% Ak « 74—/ ROTF 2 h/dev/null ZLLFICEEHZ TRV,

/tmp/api. out
SOKARF UEMHLTTFIN,
L=V IO E R AL TERIRT B 725D NightProbe API 2 i 3 A&7 7V /7
—vaid, 14—V [Fa2—- ITN T 4L 27 hUDER] Ttutorial 7417 FUIZ
ab—3InTHnET,
S H—=IF Ny arTUTOavr REANLTT a7 LB ENL RV

cc —g —0 api api.c —Inprobe
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Configuration ~—<"® Recording I TO L S IZR 2 TV AT TY,

Hem Descriplion

- [0 Target System nart
El :‘E Programs
; gm.{E} app pid=18128
L D Views
Playback
- @) Recording Idle

Timer 100 Milliseconds

EH Destinations

Jhome/jeffhieorkutarialiapi

-~ [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

X 5-18. BB £ =& E Configuration R—T®M Recording 4518

Using NightProbe

INTRETDEH. ST 5 A7 - V=R, WBREELRIRLELIZOT, 757

FRLTENOZ api TV =g UNRT 2 LR FRETT

= Y— =0 Record T A 2 EHLTFEW,

S Y UTNERERLTENEELRED apl 70 7 F LD ERRL TSN,

S H—=3F Ny g TUTFTDav L REATJLTFEN

tail -f /tmp/api.out
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Tu T MILLTO LD e B AR LET

gnome-terminal

File Edit Wiew Terminal Tabs Help

X 5-19. api 7455 LOHAH

- Recording V' —/L/X—®D Stop 7 A 2 & L CRld B A2 1L L TR S0 ¢

NightProbe API (2R3 2 #EMIIC DU\ Tid, NightProbe User’s Guide @ [NightProbe API] =
EBRLTFIV,

7005 LEBDEREIZ Datamon #FIA

Data Monitoring Application Programming Interface {% NightStar RT > —/L + &> h DO —#f
<

P ZARE L CER L BB OGS, BUS, BE, BEOT FLA, B A XD L) 7%

R BT B E & IS 3 % 72 12 Data Monitoring (% Ada, C §7#&. Fortran O H % &5
ITRRET B 7 T AR FRET H T L NFRETT,
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NOTE

Ada 7'v 7'F KL, #7: DWARF 5 v 7158 %453 % Concurrnet
MAXAda 22784 F—Ta A L ENEBBRICORYR— N ENET,

Data Monitoring I38& 72 APl 2 2 2172 HERETT . ZhIIT w7 T A - 77 A LNOEH
BT 238 AR Y v 7 B OREOHFEREZTSE T2 Z L HAHETT, LA LAaRns, AFE
TEH1OOERDEEAERTHETCHHFERT v 7T LRI LET,

Data Monitoring O FEHIZ DV Cld Data Monitoring Reference Manual =28 L TTF 3\,
set_rate 7’n /7 LY -2« a—NEIROLBY TY :

#include <stdlib.h>
#include <stdio. h>
#include <datamon. h>

#define check (x) ¥
if((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 (arge 1=2) {
fprintf (stderr, “Usage: set_rate integer-value¥n”);
exit(1);

}

check (dm_open_program(“app”, 0, &pgm) ) ;

check (dm_get_descriptor (“rate”, 0, pgm, &b j)) ;
check (dm_get_value (&b j, buffer, sizeof (buffer)));
check (dm_set_value (&b j, argv[1]));

printf (“rate: old_value=%s, new_value=%s¥n”, buffer, argv[1]);

}

dm_open_program BT E S 7= 7 v 204 L PID0 04, fEE L4 —KT 257
aY AEEHT 57200 L&~ LT E$)T Data Monitoring % #1814k L £ 9,

dm_get_descriptor BASITIEE Lo B HA A L CEOAKICEATAEREZK LET, /2. =
NiZapp 7o ADOEBOEML B AT « N=VEEH T o Ay B LET,

dm_get_value & dm_set_value BIKiZZ A L 27 b « AEV DOFHELWMY BLOEZIALEZME - TE
BOMEZETBLIORELET, app 72 AL rate BEOENEFT I N D Z & USNMTEEII R
NEHEA,

set_rate.c V—X + 77 AT 14—V D [Fa—L ITNF 4L M) DER] OEBIET
BIEDE%(T 4 L7 FUICab—&EnTunEd,

S RO REFSTTO T T hEa L NA )L T RN
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cc —g -0 set_rate set_rate.c —ldatamon -Iccur_rt

AKF 22— MY TADZOEIED L NightProbe HIRIZEE L £8 A7, Datamon API % i
T rate EHOELDOREAE L5 72912 NightProbe 2 H L £,

- NightProbe ® Page 4 W 7~V =X 7% 7 ) » 27 LT Graph /S L EBR L TF X
AN

- 777 - 2XF)LD Pan Right IR % v &> CERIEE 7T 7 ORIICBEI L T FEWT T
TN RZ A ETHRVBELRZ 227 Y v 7 LTFEW)

>

S WKDa~v REFETLTapp et AD rate BEOMBAEEFH L TFEU

. /set_rate 123456789

AR Y — R « a— RART LB, v s T MIEEOFIOEE I LT, D%k set_rate
~OF L LCHRESHZEICRELET,

IEGH & REHIT Graph SR VTR OND KO WCEREDL Y 7,
#&T — NightProbe

NightProbe O#EAZ LT T AHICIFUL FOFNEEZFEIT L TF IV ¢
- File A == —75 Exit Inmediately 47> 3 U ZI&IR L TF I,

Z 1T NightStar RT = — k U 7 /L ® NightProbe O I T T,
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NightTune ®FI

NightTune I3 27 AQOBHERIZ TS L OFRET 272007 F 7 4 b - — )L TT,

ABEIT0 7T ANBEIZENV RENTWTETHFTHI I LEBEELCWEY, Yur/J 0%
JIVRLTWARWERAIL 14— (a7 A0E/N ] OFRICEWVEL RLT, D 5HEIC
TV = a v EETLTRFE . /app &

NightTune D2

NightTune i< K« 7o 7 TRO <> REEWVEEIT 5 2 &N HETY

ntune &
F721% NightTune 727 by 7« 7Aav a2 X770 v 7 LTREE)THZ L HAMEETT,
AF 22— U T7AOHARBICE L TIE. NightTune % root = —¥'—& L CETT 5, £

a—P— e T AT PR E R o TV D T L EMIRT DL ENH Y £, FEMICONT
X 1-2_=20 T2—F—HROBE] 22MLTFIY,

B4 nighttune =[E]%
File View Monitor Tools Help
P2 IR @233 § Hem cersmlm |8 Xo
raptor Process List: raptor CPU Shielding and Binding:
PlDls..m|Pmm|5ize|%cpu|cpu11me|cpu|Aﬁ1niry|Ni:e|RPri|CL| Command ¥ | raptor: Intel(R) Xeon(TM) CPU 2.40GHz ‘
- _" _i| =~ system

E Chip D

DEd F OE @ cPUD (0% Usage]

CEeh F OS A cPUZ (0% Usage]

- Chip 3

h # OGS @ cPUL [1% Usage]

y # O S CPU3 B% Usage]

@ rpcuser

B @ smmsp raptor CPU Usage:

@ sms cPUO

E- @ todd EEmQ

@ wnn

B @ s cEmmmeee ]

cpus [
0 100
v B

K 6-1. NightTune M #)#3/$RJL
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NOTE

PIRMZ NightTune Zf#H L7=Z L2035 554 . NightTune NOIEH D LA
T RNeRAZ<A XL LIVERA, Ky a U HiEARF2—F
UTZLATHEHENTHWE LI RBEEDO LA T U MYy hLIZIEI BE
Wit LA, TOHE, File A ==—75 Load System Default
Configuration Z @R L TTF I\,

7Ot RDER

BANCEITH D app e AR LET,

- Process List SR /UIZTRRIANOEZTHZ Vv 7 LTS Cirl-F 2T L TR &V,
© Find R—N XKL TERICHNET, Tapp EASNTEHLE T ok R - U X RRHBICRR X
NHFE app THE S 70w 2L HOBA O 7 0t ANER SN ET,

narf Process List:
| PID | state |Parent| Size |%CPU|cPU TimelCPl.llAfﬁnitleioelllFriIEl Command A'E]
- @ haldaemon
- @ jeffh

1 32436

31430 Running 1 31896 5.7 49.35 1 al 0o 0 QT | i & ntune
31333 Waiting 31257 9144 1.4 4.59 1 al 0 0 OT | B sshd

31336 Waiting 31333 4464 0.0 0.24 1 al o o0 or L. g bash
messagebus
mysq|

ntp

E G - - e

- @
-
-
-
- @ rtkit
-
- @
-

syslog
tomcaté

Find: |app ] ¥ Next 4 Previous [ | Match case Found

X 6-2. BBAS 1= Process List

BN oExapp 7B ATHARWEAE, ELW mE ARERINS F T Find N—
DONext 74 av%7 Vw7 LTFEW,

app 72t ZICEEST T ST A 2 AIBEO T a R - T A 3NN SRIREO BN E R
STWAZLIZEHLTEEY, 2R EARSALTF ALy RCHAZ LA RLTWET,

B
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sapp Sk RZEEMIT AN/ T R A S - A= 2 —v5 Show Threads 473 3 o %1%
WLTTF&EW,

jeffh-pc Process List:
PID | State |Parent| Size |%cpu|cpu Time|cpu|Afﬁnity|Nice|RPri|CL| Command A
1685 Waiting 1610 12624 0.0 0.03 3 all 4] 0 OoT . @ ssh-agent
mdm
. @ messagebus
B @ nobody
El- @ root
1 Waiting 0 27084 0.0 1.32 3 all 0 0 oT - 4§ init
2 Waiting 0 0 0.0 0.00 0 all 0 0 oT & kthreadd
5419 Waiting 2312 80852 0.0 0.01 0 all 0 0 oT B @ 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
5806 77,
5906 Waiting 0.0 0.05 1 all 0 0 oT main
5907 Running 99.9 77.53 2 all 0 50 FF watchdog_thread
5908 Waiting 0.0 0.00 1 all 0 0 oT sin
5909 Waiting 0.0 0.00 0 all 0 0 oT cos
5910 Waiting 0.0 0.00 0 all 0 0 aT heap_thread
5911 Running 5821 103248 2.4 2.71 = all 4] 0 oT #F ntune
G- @ rtkit
B- @ syslog @
483 1 247468 0.0 0.47 L. # rsysload

Find: [“app

] ¥ Next 4 Previous || Match case Found

X 6-3. AL FZ&L Process List
NREUIFEAL Y RBEOT rEARKROBEEZRLET, BRNICEKREESRET

* Tt ADRBAEY AR

* KAy RBIO T rEALKRTHEMT 5 CPU KFHOHIA R LU E

*HITTH AL v RRFEFTE 7z CPU

*KAL Y ROCPUT 74 =T 4 (AL y RBETEFAISINTWS CPUDE v )

CRAL Y RDAF Y a—1

* NightView TT /Xy ZHTH LG, F£721E7 7V 77— 3 > )3 NightTrace API %
thC trace_set_thread_name (3x) DI L2/ L TA L v RIZAETZAHT TV BIEEIE
ALy AR

FIREINTWBFIDOE Y ME, RFADarTFHF AL« A=2—0 Display Fields 47> 3 v %
27Uyl LIt A=ma—THBE T =y 7 F3TF = v 7 &S L CTHX OBEEZRINTHZET
BHES D ENARETT,

DARATL-aA—I)LD L—R

NightTune (370 A THEAENDL T AT L« a— L% L —RTAFFRA v Z—T = — R %
UL L 9, ZHUE NightTune 23R B L OVEES 2 Z LW ATRER Z A 7 1 7 ~O H ) & #24it
T 52 L EBRWDTIIEARMIC strace(l)a~ > ROfEHA &R LT,
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capp TR T ADsin ALy RIZBEfIToNZary TR AN« A=a—b Trace
System Calls... 4> 7' ¥ a2 v 28R L CHRADOLRAIOBRMGER X 2L TF I,

i
L

B3]

e e T T =
semop(98304, 0xb79ab3ae, 1) =0 (2]
semop(98304, 0xb79ab3ae, 1) =0
semop(98304, 0xb79ab3ae, 1) =0

semop(98304, 0xb79ab3ae, 1) =
semop(98304, 0xb79ab3ae, 1) =
semop({98304, 0xb79ab3ae, 1) =0
semop(98304, 0xb79ab3ae, 1) =0
semop(98304, Oxb79ab3ae, 1) =
semop(98304, 0xb79ab3ae, 1) =
semop(98304, 0xb79ab3ae, 1) =
semop(98304, 0xb79ab3ae, 1) =0
semop(98304, 0xb79ab3ae, 1) =
semop(98304, 0xb79ab3ae, 1) =
semop(98304, 0xb79ab3ae, 1) =0 =
semop(98304, 0xb79ab3ae, 1

N
Strace Options ] D E] l Close ] [ Help ]

X 6-4. ALw KD strace KA

ERTREND LD ICERS WA Ly RIFUFO=a— K - 227 A2 MNTRTIEY api.c o
51 1THICBI % semop (2) LIS D AT A« a2 — /LITMENER 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 ;) {

51 semop (sema, &wait, 1);

52 data—>count++;

53 data—>angle += data->delta;
54 data->value = sin(data—>angle);
55 }

56 }

TVAT L 3= P RERTLTHAT R EZBAL5ITIE Close K& &ML TTF
S0,

70+t XEEE
NightTune 137 vt A @O 72 00T 224t L £ 9,

6-4



Using NightTune

capp VT ANOIEBDA Ly RO TF A b » A=2—7»5 Process Details... 4~ >
a VEBRBIRL TR EV,

Memory Usage | Memory Maps | Memory | File Descriptors | Signals | Capabilities | Environment | Limits |

ke Usage [N ]
Total 24412 Shared | |
Reserved 0 Residency [0 |
Text 8 NUMA [l |
Library 2416 0 24.4K

Data/Heap 21852 : 2 d R ctack
e o vege ] - [
Shared: [Sharedl INun-shared]

Shared 736
Non-Shared | 23676 = (%l Resident & Locked

| Non-resident

Resident 996 NUMA: Node 0 (local) | MNon-resident |

o

Non-resident | 23416

NUMA Node 0 996

| Update H Close H Help

[ 6-5. Process Details 4 784

AAAT 0 JIZFRENTZETOFERIIANEENCHE AT EFA T, Memory 7 LD AEY -
R=PDu v 7 E2RE, KA T 0T 2o TCT v ADBIEEZET TS Z L ITHEETA,

TODET « R—=DIILL T2 &7 at R CHET A5 B R ARt LES .

* Memory Usage
* Memory Maps
* Memory Details
* File Descriptors
* Signals

* Capabilities
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® Environment
® Limits

Memory Usage ~— VIR L OV EE A T ) O ROV~ ) —FRET AN T T T 4

v 7 OO T TR L £,
7Ot XE# - Memory Details

- R—=UEFERTDHITE Memory # 7 &7V v 7 LTFEW,

=

| Memory Usage | Memory Maps | Memory | File Descriptors | Signals | Capabilities | Environment | Limits

NUMA Node
| |
Local NUMA Node
| |
Locked /Resident
| |
Exists
| L T
0x0D0007fff5a__ 0000
ce do d2 d4 d6 ds da dc de el e ed eb e8 23 ec
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
0x 000000000000000
0 1 2 3 5 6 7 8 9 a b C d =] f
| | | | | | | rl | | | | | | | | e, | | | | | | | | | | | | | |
Current Page: | 0x00007fff5adf7000 | Zoom Max |
Status: Nonresident | Previous Region | | Previous Pa.ge| | Zoom Out | | Mext Page | | Next Region |
NUMA Node: | shitMin || shiftleft ||Z "] | shift Right | | shift Max |
|Change Page Locking...l | Zoom Min |
—Memory Region Information
File Mapping: [stack]
Addresses: 0x00007fff5adef000 - 0x00007fff5ae0ffff Active: 24576 Shared:
Permissions: (K| Read X 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:

|. Updé?e_H Close || Help

K 6-6. FOER - A EFHR—

KEAT O TET RURAERNOEEDO® 7 A 2 M ETIIR—DICT 23672 A€ U B HRAI

BRgE/ray he— L ERgt L E T,

TTT7 4y I7EyOa Yy e — VAN NightTrace (2L TWET,
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S EEOSFEIEIN—T—EE 7 U v 7 LTFEW,
S ERICA—LAT U M AT At EREIZH T L TR ED

T ADT U ALERERNEAERRINTWET, TO7aE ANOR—JICHEET S AE
U« 7 RURZEBOEZE 7 AL NI Exists T2 72< &b 1 ROBEDO BV TREINET,

T BB FIRO P IRIFICER STV RWEA . Previous Region %7 U w7 LT3 fL 2
A& CHEHE Zoomin & 27 U v 27 LTFEW,

RN LN A ETY IR KA —/VETIE Zoom In RE a5 TA—LA 2 L
TF&EW,

EXTIEH, AV - BZ A2 M Exists TIROOEB TR RSN TWET, AV - 7 X
YIOBERIEEOBONVRTERINTNET, A= EBR+oRKEWVWESE, AEY - &7 R
VMIIAFERIZ 2 AT OREED BN TN ET,

AEY - B A L MIETLEEMIS—DTEICH LT F X MERICFREINET,

fls>171E NUMA 7 —/LR2~— 0 Locked/Resident B4 & 10— CHAL O 4 %7 L E
D

NOTE
Locked/Resident 5 HRIIETOARL—F 47 « AT LDNA—T 5
THRIFAREE W I DT TEH Y 8 A, NUMA {F#!E Non-Uniform
Memory Architecture Z ¥4 — F 95 A7 AZITFICEM S, Z O #H
X8 DARXL—FT 4 T« VAT AIOBEHEINE T,

HDWE, Current Page 7 F 2 MEIKICATT5Z & TREDT RLRAZERINT 5 Z L RAHET
7

Memory ~— IZBI3 5 FEMIZ DUV Tik NightTune User’s Guide ZZ B L T T IV,

JO+ R## - File Descriptors

File Descriptors (X D7 0 R ZE#HT 22 TOF—T VERT7 7 A AR T 2REHE LT, Th
ZTHOBHAERE L £,
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TXIZntune 7o 2 THEHTFO 7 7 A VIR FE2RLTWET,

| Memory Usage | Memory Maps | Memory | File Descriptors | Signals | Capabilities | Environment | Limits |

Pathname/Description

NN R | e e
HEHHEHBEARHEEN NS

jdev/pts/1 pos=0 mode=0 RDWR flags=[0 LARGEFILE]

Jdev/pts/1 pos=0 mode=0 RDWR flags=[0_LARGEFILE]

jdev/pts/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]
pipe:[1074970] (pid 20352/ntune fd 3) pos=0 mode=0_WRONLY flags=[C_NONBLOCK O_CLOEXECI
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=CONNECTED pos=0 mode=0_RDWR flags=[0O_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=[...

/proc pos=4194561 mode=0_RDONLY flags=[0_NONBLOCK O_LARGEFILE G_DIRECTORY O_CLOEXEC]
fprncfshij%fprocs pos=3 mode=0_RDOMLY flags=[0_LARGEFILE O_CLOEXEC]

{irheishn File or device associated with the file descriptor in one of these formats:

Jproc/shie| filename

filename (deleted)

pipe:linode] (other-pid) ...

Jprocfstat| socket:[inode]: tcp/udp/raw: local=ip:port remote=ip:port state=s (other-pid) ...
socket:[inode]: unix: name=associated-filename state=s

socket:[inode]: packet

/proc/vms| 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
/sysidevic|pipe inode, or connected to the other end of a socket. I0_CLOEXEC]

Jproc/diskstats pos=1830 mode=0 RDONLY flags=[0 _LARGEFILE O _CLOEXEC]

/procjccu

Jproc/men

Jeys/devic O_CLOEXEC]

/proc/interrupts pos=6227 mode=0 RDONLY flags=[0 LARGEFILE O CLOEXEC]
/proc/20352/net/dev pos=702 mode=0 _RDONLY flags=[0O_LARGEFILE O CLOEXEC]

ERES|

Update H Close H Help

6-8

X 6-7. File Descriptors R—<

DN BED H 25 8) 7 7 A VLR FICBET D 7 7 A VAR Y 7y MBI ot A

GATEY, A7V 7y FEFERALTWAMO T 2ANFE LY AT A BICHI5ERITFN

LERFELET,




A+ XE#M - Signals

Signals # 713> 7LD EEEFRRLET,

Using NightTune

Memory Usage | Memory Maps | Memory | File Descriptors | Signals | Capabilities | Environment | Limits
Number & | MName |Fem:|ing | Shared PendinglnlockedlIgnoreleandIaleestartl Description
1 SIGHUP O O ] s ] ] Hangup
z SIGINT ] ] ] ] ] ] Interrupt
3 SIGQUIT  [] - O O 0 O Quit
4 SIGILL B 1 [ 1 [ [ lllegal instruction
5 SIGTRAP M [ [ [l 1 | Trace/breakpoint trap
B SIGABRT [ | n [ ] N ] ] Aborted
7 SIGBUS 2 1 ) ] 1 1 Bus error
8 SIGFPE [ /] 1 m 1 1 1 Floating point exception
g SIGKILL [ ] O O O O ] Killed
10 SIGUSR1 [ ] 1 m | [ [ User defined signal 1
11 SIGSEGY  [] ™ [ [ [l [l Segmentation fault
12 SIGUSR2 [ M [} N x |:| User defined signal 2
13 SIGPIPE 5 ™ M | ] [l Broken pipe
14 SIGALRM [ M [ O ] B Alarm clock
15 SIGTERM ] | [ ] [l [l Terminated
16 SIGSTKFLT [ M W O O - Stack fault
17 SIGCHLD  [] (] - O] - ] Child exited
18 SIGCONT [ ] O O O O O Continued
19 SIGSTOP  [] (] R [ 1 ] Stopped (signal)
20 SIGTSTP [ N ] O 0 ] Stopped
21 SIGTTIN O O [ O ) - Stopped (tty input)
22 SIGTTOU ] M w O M O Stopped (tty output)
23 SIGURG [ ] 0 ] m ] | Urgent 1/O condition
h [ Update | [ Close l [ Help l

KX 66-8. Signals R—

FRENDBERIIT 7V r— a AN Ko THREREERIIT ey 7 SN TWDL YT An A v
=4 BIOT IV = a BT FVHICA VA =LV ENTENY R T —EFoTWD

MEIMEGHET,

XTI, 77V =3 i3 SIGUSR2 lICB GRS e~y R —%FFF L Tk Y . SIGHUP

R L TWET,

S EATulEBLAICIEClose RE L E 7Y v 7 LTFEN,

6-9



NightStar RT Tutorial

TARRDRTSa—I 0T - IRSA—2%EE

EDXITT TV r—a VOFEMBREDLDLNERDICE, BERICAL Y RERIZT e 20
A a— ) TR ERT L ENEE LWEARHY £, HlZE, DALy KMo
ALy RIZLY CPURBIAARZLTWE ELET, FOHA, TOAFTa— T« 7T R
BEUTIWVEA LT TAN BREZLYESMBELE~ETS L LML ET,

mapp Yt ADsin ALy RIS a7 F A~ + A ==—® Process Scheduler...4~
TarvEBRRLTTEI,

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
oeX1ex 20X 36X ~CPU Shielding Legend
4o ok e 70 % Unshielded From Processes
@ Shielded From Processes
SetAl | | Clear Al dy cpU Down
[ox [ sepy |[_Reset || clse |[ hep

X 6-9. Process Scheduler #4784

Z DX AT r 7 TlE, Scheduling Class, Nice Value, Real-time Priority, Time Quantum % Z8 54
HZENARETT, wAF - TukyHh— - P25 A TIE, CPUAffinity b [RIERICEF 52 &
WAMRETY, FRERAELITA Ly RRFETEFAISN TS CPUICHOWTIE, CPUEZDT
2y IRy I ARF =y 7 ENTWDIITTT, ANy Z7IZBT 25T 611 X—20 [
aEAD CPUT 7 4 =7 4 ZRE] ZZRLTTFI,

NOTE
Scheduling Class # Round Robin (ZZE 5 L C Real-time Priority #2528 4%
121X, NightTune % root = —%—F7:1% 1-2 =20 [2—P —{ERDOH
B SRR SN TWD X ) IS R e fFoa—HF— - Th v FTHE
TINTVDRERDH Y E7,

- Scheduling Class % K » 7# D« U2 h) 53U T Round Robin [
LTFEW,
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- Real-time Priority % 3 IZABE LT F &Y,
TOKARZ EMLTTEN,

Using NightTune

Process List 7S /LF T <ICA LYy RADZINODOEFE KB L 9,

jeffh-pc Process List:
PID | State |Parent size |%cpu|cpu Time|cpu|Afﬁnity|Nice|RPri|CL| Command A
1685 Waiting 1610 12624 0.0 3 0 Il 4] 0 . % ssh-agent
@ mdm
[ @ messagebus
B @ nobody
El- @ root
1 Waiting 0 27084 0.0 1.32 3 all 0 0 oT B 4§ init
2 Waiting 0 0 0.0 0.00 0 all 0 0 oT ¢ kthreadd
5419 Waiting 2312 80852 0.0 0.01 0 all 0 0 oT H- i sudo
5820 Waiting 5764 80852 0.0 0.00 3 all 4] 0 oT B  sudo
5821 Waiting 5820 22016 0.0 0.07 0 all 0 0 oT = #% bash
5806 5821 246392 999 113.37 2- & app
5906 Waiting 0.0 0.08 1 all 0 0 oT - @ main
5907 Running 99.9 113.27 2 all 0 0 FF - & watchdog_thread
5908 Waiting . 1 0 3 % sin
5909 Waiting 0.0 0.01 0 all 0 0 oT - @ COS
5910 Waiting 0.0 0.00 0 all 0 o aT -- @ heap_thread
5911 Running 5821 103528 2.4 3.68 = all 0 0 oT - i ntune
G- @ rekit
El- @ syslog @
483 1 247468 0.0 0.47 L. # rsysload
Find: ["app ] ¥ Next 4 Previous [ | Match case Found

A=k I)

X 6-10. EEIN=A L v FZ&E$ NightTune @ Process List

EHINZAL » FIZOWTIE, CL(Scheduling Class)fifIZ RR(Round Robin) 7337~ X 41,
RPri(Real-time Priority) fEifiZ 8 NF R INFE T,

CPUZ 74 =T14%HE

AIEZ1F1E NightTune DEHER O L 2T AR L FFut v¥— « PXFTLAOESITEH Sh
£, £ TIERWIES, 6-17T =YD [# 7T - NightTune] (Z#EATF S,
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6-12

CPU Shielding and Binding »< /L% CPU MJE, o —/b FiR¥(Concurrent RedHawk Linux 0
). CPUHE, "M FLTWb7et2L IRQ #ER~LET,

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
=+ Core 2
B-() # O @@ 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

X 6-11. CPU Shielding and Binding /3R JL

Z OMEEILGRIEE CPU ORI, oA —ALy R AF a7 « Fy TOFEERTAT
% O TEFITY,

LTI, 1 20F v A=A by RbEz 4 OB a7 TEFH 8 HOmEE CPU 2
EENTVET, N —Z Ly FMbENZ CPUIZZEOR T oW ) v —2 %G LET

M L7z7uyh—t L TETCa—F—RNAND FIETEIMELET, w527 CPU L
VTV TETHELY Y — A EHE L TWE TR, A S—A Ly REGR & Bl U CIER I ICD 22
Lo TnET,

TRV AEIIA LYy FIZCPUT 7 4 =T 4 2 FF-oTHBY ., TIULEITT B EMEDH 5 CPU
oy hERELET, 120 CPU ETEITTHIICHBEINDGZELHY T, KK
TRt AERIFAL Yy KON FERENE T, 610 =D [T 2ADRFrYa—1 v
T e RFGA=EEET ] TCPUT 74 =T 452 ERT 210K EEHPILE L, EIZ CPU
Status SR/MITRERAELITIA LV Y REESIZAAS V RT5720EHT2 2 LN FEETT,

- RN System THEIZB#E T 5 a0 T XA b - A=a—0v5 Expand All Z23#R L TTF
S,

—13% CPU IS v FERET n k& ARE Y B4 5V ) —% B LET,
S =Y app TOEADAL Y RO 1D FICHAMC A~ T R « REVEZMLI-EE

IZ LT, &IZ CPU Shielding and Binding /X% /LN ® CPU D 1 DIZA Ly RE KT v 7 L
TYUARZUEHELTTFEW,



Using NightTune

zippy CPU Shielding and Binding:

| Zippy: Intel(R} Core(TM) i7-2600K CPU @ 3.40GHz

[l Chip 0
E- Core 0
B-() § O aD 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
- Core 1
EI ('_] ¢ O@an CPU1  [0.0% Usagel
- Bound Processes: D Threads: 0
i i Bound Interrupts: 0
- d_; § O@ap CPUS [100.0% Usage]
£~ Bound Processes: 1 Threads: 1
(. 11290 app (1/5)
-- Bound Interrupts: D
- Core 2
EI (_'J fO@am CPU2 [2.4% Usagel
- Bound Processes: D Threads: 0
i . Bound Interrupts: 0
= (IJ # O@an CPUG [0.5% Usagel
- Bound Processes: 0 Threads: 0
.. Bound Interrupts: 0
=} Core 3
EI (I_) # O@an CPU3  [1.0% Usagel
i - Bound Processes: 0 Threads: 0

.+ Bound Interrupts: 0

= ('_) §O@®a CPUT [0.0% Usagel
-- Bound Processes: 0 Threads: 0

- Bound Interrupts: 0

K 6-12. .8\ » F&hl=X L v F%#&E CPU Shielding and Binding 733 JL

ORI ED CPU LK LIBIRLIZAL Yy REASAS U RLET, 2FD, ZOCPUT 7 4
=F 412150 CPU R TEET X 9| u&“ﬁéi’biﬁ_o FavRAERIFALY RO CPU T 7 4
=T AN 120 CPUDHEALTWBIFE, TOFukv AL AL~ FiZ CPU Shielding and
Binding /X F /L NO R E D CPU @7°szx YU —DOTFIZERINET, EKTIE, sinALby
F% CPUICAA V' RLEDOTCPUS D FIC 120 MU BRHY F¥, ZoFITIE1IHDR
Ly REFN CPUSIZNA  RERTWDEDT, 2Oy bV IEH 7 4 v 7 A(AB)EEATE
D, 5O2DALy RDOHIE 17T MED CPUILAA Y RENTWAZ LERLTWNET,

NOTE

BFRHELDOIU AT ATILRIR L7z CPUITEMD 7 1t AR0E ) AR /S A
YRERTWSD L LILERA,

ALy ROF LW CPU T 7 4 =7 4 % Process Monitor »X L@ Affinity fEIRIC KM S vE T,

6-13



NightStar RT Tutorial

C OB 16 EHOE Y N - v AT TERIN, TOKRTFMEY MICPUO ZF L, TOMIT
CPU1,CPU2,- - #£LET, 4EDr—ATfHE 0x20 1X CPUS Z/R L TCWET,

NightTune IZEIZ BB R EZT V810 K95 Z &b A[RETY,
S H=INBRENADALy K2 b)) EIZHIBICLETT A - RE
£ EHLZEFICLTC, RIZY 4> RUof ECH D ENZHICEITHD
A)Unbind 74 2NZT AT LB KT v T LT ARZ U EHLTTFS
W,
Process List /SR VIZA L RINFET VAN,V RENTZZ LA KM LET,
NightTune OH N GL TR T T A &K TTH I L HA[EETT,

- Process List Xx /L Capp 7077 L%7 U7 L, ¥ RZORVX) EICKkDETH
Ty LT UARAEREL TS,

BYAADCPUT T4 =T 4 ZRTE

6-14

ZKIETJE%@‘ZD%%HE 2171 NightTune 28 root = —%—F 7213 1-2 %=V 0 T2 —H —HEROH
B AR STV D K D Il e R & o —Y— -« 7 hH o h TEITEIN T EGEICH
)ﬂT BT, 9 TIEHERWEE, 6-17X—V0 [# T - NightTune] IZ#EATTF IV,

Tt AD CPUT 7 4 =T 4 ZRETEHZ LNz T, NightTune (3%|V A% CPU 7 7
S =T 4 EHT A 2 & B AFETT,

BYAHBD CPUT 74 =T 4 EHTHZERNEE LWEERH Y F9, HlxiE, Y ALN
BHEBICHRE LTV AEE., FNELHT 25 CPUIC L > CIEE L CPU LTEFHOT Y r—
VENZ = APRQAYIN - Y L3

S HA MV RXR—DFEDOR Y 7 A% 7Y w7 LT Process List SRV EZA T TTF XU,
- AP D IZ Monitor A == —7>5 Interrupt Detail Activity =7~ a2 >, W\ TZEDH T A==
—M 5 Text Pane 47" 3 > % &R L T Interrupt Detail Activity /SR /LZBIWVT T S0,



Using NightTune

File View Monitor Tools Help
i - Y 2 L
PR 2l 6S+RS /) efle D g h coemasrn” X
zippy CPU Shielding and Binding: zippy Interrupt Detail Activity (Interrupts/Second):
CPUS
zippy: Intel(R) Core(TM) i7-2600K CPU @ 3.40GHz = P | 71 | 2 | v 3 | 7 4 | 7 s | 7 6 | v 7 |IJ ription B
- System
ey 0 timer 0 o 0 0 4] o] v] 0 timer
1i8042 0 o 0 0 o o o 0 igo4z
7 O @om CPUD  [1.0% Usage] T T T T T T 1
#O@ap CPUA [1.0% Usagel 2 g 4 98 9 ¢ s i
8 rtc0 0 0 0 0 0 0 0 0 rtcO
FO@a@ CPUL1 [1.9% Usagel - ! ! | I I I :
Y@@ CPUS [1.9% Usagel | |9 acpi 0 l]. 0. 0. 0. 0 0 0 acpi
Bound Processes: 1 Threads: 1 12 is042 0 0 0 0 1] (4] 0 0 8042 ||
. 1.13193 app (1/5) = i i i T L
... Bound Interrupts: 0 14 ata_piix 22. 0. EI. 0. 0. 0. 0 0 ata_piix
ore 2 @ 15 ata_piix ©o o ©0 0 ©o 0 0 0 atapix
il [ A = .
- fh £ @@ cru>_0.0% vsagel 16 usbl, ... 35 0 0 0 0 (¢] 0 0 ehci_hcd:usbl...
zippy CPU Usage: (81X |17 snd_hda_intel, ... 4 0 0 0 0 0 0 0 sndhdaintel..
cruo 18 snd_hda_intel 0 0 0 0o 0 0 0 0sdhdaintel
CPUL I ] | 19 ahci, ... 0 0 0 0 0 0 0 0 ahci, ata_piix
cPU 2 23 ush2 ©o o o 0o o 0o 0 o0 ehcihcdush2
CPU 3 42 rcim o o o o o o o0 O0rm
cEuS II——I 43 ahci 0 0 0 0 0 0 o 0 ahci
CPUS ' ' ' ' ' I
44 etho 24 0 0 0 0 0 1] 0 etho
cPus — .
45 xhci_hed 0 0 0 0 0 0 0 0 xhci_hcd
cPu7 - ] N . | -
i o] o] 4] 0 o 4] o 0 xhci_hcd
0 100 | |AS2hsibed | || | T i
47 xhci_hed 0 0 0 0 0 (¢] 0 0 xhci_hcd
Legend: System | |Softirg
=t - Lt H - m Legend:{ 7 Unsh'telded”v Shielded“ (!) Inactive”-ﬂ- Boundl
4

X 6-13. Interrupt Detail Activity /8% JLZ &3 NightTune

NEMI(FNTF T rt yh— - 2T LADEE)E CPU TRE S K EI VIARIZHONT 1R
BOED AHEAEFRLET,

Interrupt Detail Activity 7SRV DEHT A 2 U TFI D IALEED CPU TR N2 L &R LT
WET, —Ji. BlVIABLNRAETO CPU TRAEINDHEAITEDOEIVIALICK LTT A 2 T8
nEH A, [FLERN CPU Shielding and Binding 7% /LN D% CPU @ Bound Interrupts items
WCERREINET,

—HDOT AT LATIXIRQ T 7 4 =7 4 ZKfE] L T BEMICEE 25 IRQ AT v 7 &M
LTWAAREERSH Y £9, ZIUTBIVALT 7 4 =7 4 Z FEICHIET 2RI T L £,
AF a2— U TAOEHDED, root L—F—TRDa~y REFEITLTIRQNNT 70
BN o TN D I L AHREICLTFE W :

/sbin/service irgbalance stop

120 CPUIZEIY AR Z A RTAHI21E, 7utvRERUCLIRTETRT v 7452 EM0
AHE T,

F— V73 Interrupt Detail Activity /X3 L DE Y iAHD FiZH DR, BV IAZITOF A FLVLSL
OMEEDT —X « BV bx L~ A« RE ML= EFIC LT, KIZ CPU Shielding and
Binding /XL DOFFED CPUIZEI VAR E KT v 7 LTFIW, [FERIZH — /L3 CPU
Shielding and Binding /X% /LNIZ& % CPU @ Bound Interrupts U A F OE| DAL D EI2H D
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M, £~V A - REZ M LIEFIZ LT, KIZ CPU Shielding and Binding /3k /L D572 %
CPU IZEIViABE KT v 795 Z ENAHETT,

B ABDT 7 4 =T 4 Z1EED CPU £7/1213 1 DL EZRWTEID B TH L HICEFTHIC
E. AR ONTIDEN Y ALITO I LT F A b« A =2 —h 5 Set CPU Affinity... 4=+ 3 o
FERLTTFE,

NOTE
root L—H— L TET L TWRWE I ITHE Z2HRN R ET 5 2 —F—0

B4, Set CPU Affinity... 472 a VIarTF A b« A=ma—ICFHRENE
A,

| 42 PCI-MSl-edge  rcim

all

Current Affinity -
- [ |

~Interrupt Affinity - CPU shielding Legend
07/ /% 170 2y7/% 37 ;c‘ Unshielded From Interrupts
4 7%l 57 % 6 7% 77X v Shielded From Interrupts
| setal || clearan | ¢ cPU Down
| oK || Apply || Reset H Cancel || Help

X 6-14. Interrupt Affinity 4«4 704

BV IABEZNIT D Z L& T 5% CPUICK LT, 2O CPUBZOF v IRy 2%
v 7 TAHNERSY 9, AEITOK b LT Apply R F 24 L HMC 0 £97,

NOTE

NMI D L 5 72 —ERDEN Y IAIRZHOWTIE, £D CPU T 7 4 =T 4 Z 7
5 LIIARARETT,

BRODTHEA—S=_XLEHEDT-HIZCPUZEL—ILE

6-16

NightTune (27" vt X, FIViAZL, o> CPUILLDHAY YV —ADFENLRED CPU % fi
BUZ S — L K5 2 2 TR,

Z T DWW TIEAED NightSim OTEO—FE L TEEL TWET, FEMICO VT 7-9 2=V
D TH—=NR=F LS AT A - Fa—=0 T ZBRLTTS,



Using NightTune

#&T —NightTune

Fa— b TNAOKY OF ST app 70 7T AOFATLIFERAH Y 8 A, LT OFIRE FEAT
LT u T T haETLTEE N

s Je~ 7 AR K L EEV Process List 7SRV app T A %Y — L — EDO Kl T A =
WCRZ v 7 L THELTFEW,

X

" File A ==2—» 56 Exit %R L T NightTune ## T L TF IV,

Z 1T NightStar RT F = — U 7 /L™ NightTune O T T,
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.
NightSim QFIF

NightSim IZEEDO 7t A Z R SELHETATr Va—) VI LEOFETEZERTLZ00
7T 4TI — )L TT,

NightSim |Z Frequency Based Scheduler =—7 4 U7 4 D7 T 7 4 )V« 4 X T = — A%
gL E3,

BFFFH O AT AIZ Frequency Based Scheduler 73 > 2 b — /L STV RWEE, TF2—
NI TNAOZOEFEHATETA, RO~ K&~ T Frequency Based Scheduler 231 >
AP=LENTWNENEIDEHRLTFI

rpm -q ccur—fbsched

Fa— hUTADARETE, 54 LD Concurrent iHawk ¥ A7 A THEHEL X TV % Real-
Time Clock and Interrupt Module RCIM)2>5D U TV X A I« 71w 7 EID AT Y — A B ff
ALET, BERHOVAT AIZRCIM BAEZFENTWRWES, Fa— M) TA0Z ORI
TEFA, WODa<2 REMS>TRCIMMBA VA R—=LENTWEINE I DEHERLTFIV

cat /proc/driver/rcim/status

RO 7 7 A VPELE L2 WVEAIE RCIM ABFRBLO U AT A3, FRIXTEHO D —
FUiE RCIM YR — R 2SHIBR &S CuvEd,

ARED—H RPN DOV TIE, root =—H— & LT NightSim 35 & Of NightTune % %£47, 7=
= — - TH U NHEY MR E R > T D 2 L2 ERT HLENH Y 97, FEMicOV
TE12_=Y0 [2—P—HROBRE] ZZMLTT I,

FBS7 ) —>a D& ER

NightSim /" L CAZ P a— NV ENDEAFT 7V r—> g VEEIET 20138 2 &£ T,
150D APl a— /L3 LE L 720 F£97,
Bk L7z=work 77V r—va vV —R « a— REIKRO L HICHRD F3

#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;

71
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fhswait ) OFEOH LIZIRICAZ P2 — LV EINTH A I NVETENNRRDL R,V F Tl et R %
Tuy 7 LET, TORTe R RAEZOT - u— REETLTRIZA YV a—LEN=Y A7
NET fhswait) TTr Y7252 L EHVIRLET,

work.c 7 7 A MIAF 2— N T LORWEETCHEDIEEXT L7 MU IC
/usr/lib/NightStar/tutorial 2> =¥ —&SNn TV ET,

WDa<wy RueffoTT AV r—arzar A ABLY 7 LTTFEV,

cc —g —o0 work work.c —lccur_fbsched -lccur_rt

NightSim D2 El

NightSim DREZ 7 A MIAF 2— F U TADEDICHESNLTEY, =2 140 [Fa—
FUTN T4 L7 DY OER] HOEEPICBEDEET 4 L7 b IlaE—anTWaixd

<7,

TR K OICRET 7 A VA FE L T NightSim ZBHAL TR SV

nsim -¢ nsim.nsc &

AP EH &

File Target View Scheduler Monitor Tools Help

Op Il X

Target System: zippy

HkHz

|V|

Valid Range (0.000001526 - 1000.0) kHz

@

~Control ~ Definition ~Interrupt
[Tup\ [m [ Automatic Configuration Interrupt Source [First Available RTC
Scheduler Key [—F] Interrupt Device /dev/rcim/...
| Start l | e l [ Reciing | Cycles per Frame [ | =] Clock Period/Freq [10.0
Tasks per Cycle F—@
Tasks per Frame [—E
Refresh Rate ﬁm Permissions E { rw rw rw )
At A Pttt A Pt Pttt Tt EHEIEREEIEE, Fo5sr ettt o e e e a7
PID & Program | CPU IDs | Policy | Prio |Par=m| Limit |Ov Haltl Deadline |DI Halthriginl Schedule
— work 0 FIFO 1 0 1 false - - ' r ' E
— idle 0 - - - - -

o [

Refresh || add || copy || Edit || Remove |

Configuration File: nsim.nsc

4
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Using NightSim

NOTE

NightSim 3% —74%" > b « V27 AR TE VT T — 28R T D54,
BFREHHDT 2T A0 hostname 73 /etc/hosts 7 7 A /LI EHEN TR w#EY)
RIP7 RLATHAZ LEZHERLTFEW,

AT a1—5SDER

NightSim lZLA T DR T A =X affio THEDO T 0B ADAr P a—) UV TR EFRTH I &N
BETT :

C AT Va—U T ) —AGERF I EBERA L)

* (Tuy s R=ZDE AT OWTIREI D AL Z T L S HEE
* FubvARNAL Y a— L ENLERE

*CPUT 7 4=T4, A Va—U 7 R — AFTa—LENE7 v A0EE

LI NEDNRNTRA—FFI X2 —FHE#RLET,
YA IR P a—D T« —AE AR O E L TERINET,

TL—MIEEYA 7N TERSNET, 7 L—A%, KERESET L—2) 280 K3/

\Z—E DR & ORRE A 7 W ZNEFRICFATT 2L EDOH 2% < OEWIT 7 r—va itk
WTER e Bl T,

BHEO < R A4 o THRELZ nsimnse 7 7 A L THR SN A P2 —F1F, AL -
T4 R RICRZDUTOREEFFOA S a—F 5 ERLELE :

* Cycles Per Frame -~ 7 L —A®H7=0 4 V%1 7)1

* Timing Source -- Real-Time Clock and Interrupt Module (RCIM)? First Available RTC
VTNEA LIy 7)eRTHEARY —R

* Clock Period - 100 ¥ 7 a D ¥+ 7 LK (10.0kHz)

* Processes -1 oD 7t Awork)aZ 7 L —LDEY A 7NV TEITTHEAL Y 2 —)b

AV a— ) ERT T at XD EBMEEFRT 512X, Processes /XL D NERIZH H T 1
T AFEELOD. /work 7o 2 AR L TR DOE FICH S Edit.. RZ 2L TFE,
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Add Process ¥ A4 7 7 RNERENET

HﬁﬁﬁMﬁﬁ‘

Target: zippy

Process Type

@ Schedule a Process

() Measure |dle Time on a CPU

Process Command Line

| fwork | Select... |

EBS Schedule | Runtime Properties | 1/0 and Debug |

Starting Cycle [ﬂ ]—%] [1 ]—%] Period Within Frame
Parameter |0 |+| (optional)
Arguments [ ]
Soft Overrun Limit |1 121 [] Halt FBS if Overrun Limit is Exceeded.

-[ | Apply Deadline

[ HmSEC |v]

[ Cycle-Relative | v]

[ ] Halt on Deadline Violation

OK H Reset H Cancel ” Help

X 7-2. NightSim @ Add Process #4704
FBS Schedule # 71X work 7’ v AD Bt A 7 v L MEE R LE 9, Starting Cycle 137 =

T ANETERBET 7L —LOV A 7NV EEZXZLET, Period IXTFETOHELE YA 7 LV TER
LEd, Period DfEN 1 DBERITTL—2HNOEF A 7 LVTT T r—a B ETLET,
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A7 127 ® 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]

Available CPUS: 0-7

Priority: |1 Iz], (Range: 1-99}

CPU List: |0 {mask=0x1)

| ok

” Reset H Cancel || Help

Using NightSim

X 7-3. Runtime Properties 4 7

NOTE

Runtime Properties # 7' ® Available CPU #HHERIZB FHH DT 27 A
@O CPUEIZ L > TEDL D FBEMRH VY 77,

B TIFETNTF SN TS CPU, Yo tBADRF P a—0 7 - R —0ZRr P a—1

TR RIS D 2 LS AIRETY,

Cancel RZ VLT 4V RUZBA U TF S,

work 7 vt 212z, NightSim ¥ 4 > RUDRF Y a—U » ZHEIRIC idle 7o ANFERE

NTVWDHZEIZHEELTTIW, &Y A 7 VCHEHRRRT A FAVRRIOREZ % TEHRT 729
IZidle 7o 2 %85 L TCWET, idle 7utX3Ar Pa— L a7 a2 TiEnl, b
LATA RV A I NVERTIZOIHEH IR T,
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AT 1—5DEST

TV ADRAr YV 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 )
Processes
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
Key: - m ‘ Refresh 1 [ Add l [ Copy, l [ Edit l [ Bemove l
Configuration File: nsim.nsc (unsaved) Y

X 7-4. BMEINI=AySa—) vy

Cycle 28 0 & 3 D THAL 1224 T Control #8Ik®D Frame 1 v > M IaH D Z L IZHER L
TF&EW,

T AQFEITEERT AL, v Ry EHICH D 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 R—< - Metrics /SR JL



Using NightSim

A= =27 TIE, BEROMIEMO NightSim ¥ 1 > K77 H Metrics 73RV & Z3HEL T30/ L
FXORBL D EIICLTVET,

NightSim Monitor Metrics /SR /LE A7 P 2 —F L2 D7 a2+ D EHME 2374 L E
T, FNIIZPID, v s 7 L%, CPUNAT A, FITHA 7V, YA 7 VEETICEDS
CPU B[], A— =T V¥, &7 atATHASINE T L—ADEE R R— T —UNEF
NEJ, FRHBMHEEFTRTHIUIT—T LD TH A b« A=2—0 Select Fields... 4~
vaYEBEEN L TRIRT A Z ENAEETT,

Percent of Period Used (CPU Time)
— Overrun *’— Summary of Magnified Graph Area
— 100% | FPID |Min% Max % A\rg%l Program |
K mm 0 325 351  work
i mm1l 00 715 358 Jidle (cpu 0)
| | I\] | = 70%
1 f | | I eo%
f 1 e
Il H R
| | | | "U‘-/\ — a0%
-1 30%
H || || || | |i i| I
B B | ‘ P 0w
| | | | N I I D
Newest
EEEm D [ Show Al ][ Show.. [ Hide ][ Hide All |
] Automatically Scale [ | Freeze Graph Scheduler Status: Running Frame: 145101 Cycle: 0

B 7-6. NightSim @ Monitor R—< - Percent of Period Used /3R JL

N—=T O T AT BRI H & H L7z Percent of Period Used (CPU Time) 7 7 7 NER S LE
To AV a—T7— LOET a2 XK UTTRFIE L, BEOFA 7 CTHEA I NIREH o8
—t 7T —UCPU time) 3 e & TR E S E T, 7T r—a U N Z ORI A A — 3 —
FULTEGA, 777 BIGRVWAERERINET,

WAWIEREEIZE N D BRI OWTEAERO T — T MR S E T,
Important

Zav ANEIY H T o CPU KO 100%L EEFEH L T\ TH T
v RIA vt — =T 35 fEHIEIH 0 £TWho 7 a ' 28T
5, VO L TWAEE), LA, THIIREMEED T AT MK
DENCIIHEICH 2RI T, AEOHZETITVWET (79 X—T D [F—
— S UL AT L s Fa—= 0] BBR),

Last Time 3% R CTF &V, FREND ZOMHEIIKEDOY A 7 VOFEITTEH ot v —CHFEA

ENn=~A 7 oM TO CPU KT, idle 7uv RTERT 2 ZOEIXH A 7 LV HNOFIH
"HERFE Y O CPU Bl 2R L £,
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work 7’ut A0 YU —7 vu— K% L T NightSim Monitor 7 1 > KU IZRREIND T D%
AL ET,

7055 LEHDOEREIZ Datamon #F|A

7-8

Data Monitoring Apprication Programming Interface i% NightStar RT > —/L®O—& T3,

F— 2RI, BEADREICL > CRIRSNEZBHOMEZER, TS, BHEIT 57202 Ada,
C, Fortran £ 2 &L EITRRET 0 /I L EHEL T, 7 KLV A B B A XD X 5 2B 5
THEMERGT D Z ENAEETT,

T =X ERITEE R APL i 2 72N 2T, L LR s, SRIOBEHODHIZ 1 DD
EEOMELE T2 ETOHRMART 0 7T L Ek L £,

T — & AR BT 2 5EHIZ D\ CTId Data Monitoring Reference Manual %% L CTF X\,
set_workload 71 77 LMMZBHT 5 Y —R « a— RIFRO L HI1Z7e b 7 ¢

#include <stdlib. h>
#include <stdio. h>
#include <datamon. h>

#define check (x) ¥
if((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 (arge 1=2) {
fprintf (stderr, “Usage: set_workload integer-value¥n”);
exit(1);

}

check (dm_open_program(“work”, 0, &gm)) ;

check (dm_get_descriptor (“workload”, 0, pgm, &obj)) ;
check (dm_get_value (&b j, buffer, sizeof (buffer)));
check (dm_set_value (&b j, argv[1]));

printf (“workload: old_value=%s, new_value=%s¥n”, buffer, argv[1]):

}

dm_open_program BT E SNz 7 e 24 & PID(Z OBAITE e C, EE L4 —
THTuvRAEHEAT L0 LR T — 2 ERZ2EE L £,

dm_get_descriptor = — /WIIIEE SN HKAL 28 L CEAKICET 2 EHREZRLET, £,
work 7o ZADEHOIHEL D AEY - XR=VEREH T o Ry T LET,
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dm_get value & dm_set_value v—7 ¢ NIEHEA TV 23tAEXTLHOIHEHT2EHOEZ
ETRBIXUORELET, work e X3V —27 n— NEROMEEZEE T D2 L LSMIEEIEIH Y
FHEA,

set_workload.c V— 2 + 77 A LT 14—V D [Fa—RU TN - F L7 MDA O
TECHAEDIEET s L7 Il —8hTnET,

DAY ReffioTT a7 bk a4V LTRFIN:
cc —g -0 set_workload set_workload.c —Idatamon —|ccur_rt

WD A~ FaF4T L Twork 7 m2 AN workload B OEZETE L TR IV :
. /set_workload 0

ik Y —2 « a— R TRT LI 1T 17T AT workload ZEEDLIETOfEA H /1 LT, KW T
set_workload ~D8[¥ L L CHRESN-MERELET,

. /work @ Last Time %1li% NightSim Monitor 7 ¢ > RV ICFE RSN TNWD X )KLz T —
s u— R EEZTET,

. /work @ 5@ Last Cycle FEf 2349 50 ~ 4 7 v P12 72 % £ C set_workload 7' v 775 A&l
Kk # 72 workload DfEZF L T F &V, FHEEAIZ Monitor A = = —7>5 Clear Performance Data

RN b LITHIZZ T 7% R T work D178 50%T < IZ72 o TeRFICTRE 25 IR L T H W E
NEVVR

Overrun Detection and System Tuning
TaRvADRDY A T IVBIEE S THRIOV A ZIVOETHET LTHRWEA, A7V a—1
VITD =N NBEELET,
NightSim Monitor 7 1 > RIZIZ& T 0 ADA—1"—F VEHNEERTHET,
A2 A— 3= i work 7 A CHRA L TWARREERH Y T3,
NOTE
FELEA=N=F UPFELTORWGE, VAT ATBINOAM IR T
T&EW, BOZ—IF kv arTROa~vy REETTHENEE
TEHIRBPELNDILTTT
find / —-print
B EE CTHH L7z NightStar ¥ — /I 7 0 A0 4 —"—F o ORFERRE 222004 5 729120 L
TWET, NightStar D —F)b « hL—2 737 av R« arTx2 b A4 vF, ElDA

Iy VAT ha— vy ARG T2 TO CPUILET 2V AT AOBEDFEM R KR 2 12
BELET,
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ML DT, F—_"—=F VOFRRN A Y 2 —F — TR OBINOEED work 23217 L
TW5A CPU ETHRAELTVWAZLIZERLTWA LD EARLET,
\ZBE 9% CPU ZOEEN L > — L KT 579

ARy a—T— IZ NightTune ZfH L £9°,

NOTE
BFRHEOLOI AT AN 7L CPU THhHE. REDOFEY OFELY

TEFEHA, TOHEARITT14 =D (AP a—
V] ~HEATTFEW,

=
TDVX v kXY

14_=YD [Fa—Rr) T T4 L7 b O OEBETHREDEET L7 R icat
— & ju7z ntune. config 7 7 1 /L % {# - T NightTune Z#ZE) L TF X\ :

ntune —¢ . /ntune. config &

File View Monitor Tools Help
PE=a Al & @a@maagmog*é Creste raneis o > £ 3C
--------- zippy Interrupt Detail Activity (Interrupts/Second): o . zippy CPU Shielding and Binding:
CPUS
s 0 | 71 | i 2 | ¥ 3 | i a | 75 | 7 6 | 7T |Dﬂcriptit; zippy: Intel(R) Core(TM) i7-2600K CPU @ 3.40GHz
~Syst
0 timer 0 0. 0. 0. 0. 0. DItimer & EKSCT]T; 0
1 i8042 0 0 0 0 0 0 0 0 ig042 El- Core 0
! i - - - - - - B # O@am CPUO  [64.2% Usagel
> 3 i o 1 O O By # @@ an CPUA  [0.0% Usagel
8 rtco o o o0 @ 0 0 0 Ortco B Core 1
9 acpi o o o 0o 0 0 0 0 acpi O F COW il 1658 Usagel
| | | | | B-() # O @@ CPUS [2.5% Usagel
12 i8042 o o o0 o0 0 0 0 Ois042 £ Core 2
14 ata_piix 166 o o o o o o o0 atapix B-(h y @ @@m CPU2 [0.0% Usagel
| | | | | | | o= E-(h) # O an CPU6 [100.0% Usagel
15 ata_piix ] ] ] ] ] ] 0 0 ata_piix £ Core 3
16 ushb1, ... so, o o o o 0o o0 0lehchc. (:J #O@®a@ CPU3  [4.4% Usagel
i i i - i - e CPU 7 [0.0% Usagel
17 snd_hda_intel, ... 2 0 0 0 0 0 0 0 snd_hda... o7 ce® y
e P L EE v
18 snd_hda_intel 0 0 0 0 0 0 0 0 snd_hda...
19 ahdi, ... o o o0 0 0 0 0 0 ahcata.. Z=inpy CRU fBanes S e sl
23 ush2 o o o o 0 o0 0 ©O0ehcihc. [|CPUD
42 rcim 100. 0 ©0o 0 0 ©0 0 Orm CPU1
43 ahci o o o ©o o o 0o 0 ahci | cru 2 |
I ' I ' ' ' ' ' || cPu s |
44 etho 3 0 0 0 0 0 0 Oetho
I ' ' ' ' ' CPU 4 I |
45 xhci_hcd 0 0 0 0 0 0 0 0 xhci_hcd
= - - - - i — CPU 5 [ |
i al o o o o o o i
36 xhel hod e o A O ey aeiell] ]| coue I
37 xhel hed 0o 9o o 9o 0 0 Ophclhed || cpy;
48 xhci_hcd 0 0 l]. CI. l]. l]. 0. U.xhci_hcd 0 100
49 xhci_hcd o o o0 0 0 0 0 O xhcihed —
50 xhci_hcd ©o o o0 0 0 0 0 0 xhcihcd Legend: [lSef] [system| [Softiral ] [idie]
51 xhci_hcd ©o o o ©0o 0 0 0 0 xhcihcd @
Legend:| # Unshielded g shielded | cly inactive g3 Bound|
4

7-10
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NightTune Ut & FURBNTHIVIALF LRI E 42 CPU O —/L KENT o RIREARR S
nNEJ

CPU Shielding & Binding /<% /L ® System 7 A 2 %457 U v 7 LTary7TF AL« A=a—Mn
5 Expand All ZEeR L TTF &0y,

work 7’1 23 CPU 0 @ Bound Processes U A MI#i>TW\WDZ EIZHERHLTFEW,

RCIM ©#| 9 A% % CPU 012341 > R LT ToOEENS CPUO %> —/L KT 51T T
OEEEITH->TLIEE VN

- Interrupt Detail Activity ¥ /10> Description #iZ reim &9 HEEEZ G A TSIV EZZEL
TF&EW,

NOTE

Description ~ v # % 37/~x ¢4 5 121% NightTune 7 ¢ > K7 £ 721 Interrupt
Detail Activity /SN DH A REEZ DBERDHDINE LIVEE A,

= J1— Y VIR Interrupt 23RV O reim & AT 5 Description FllO& LD EIZH DRI~
T A REEFLIZEFEIZL T, ®KIT CPU Shielding and Binding /X% /LN @ CPU 0 ®
FIZRIDIADBZ RT v 7 LTI UARZ CEZHELTTEWY, reim OFVIALITE HIC CPU
0l A >y RENET,

zippy CPU Shielding and Binding:
zippy: Intel(R) Core(TM) i7-2600K CPU @ 3.40GHz [+ |
[E-i5ystem
= Chip 0
=1 Core

B-(y # O@an CPUO [55.7% Usagel

i [El- Bound Processes: 1 Threads: 1
. 1. 4528 work
& Bound Interrupts: 1

f. 42 rcim &

B-(h) # O @an €PU4  [0.0% Usagel
‘.. Bound Processes: 0 Threads: 0 o
.. Bound Interrupts: 0

El- Core 1

B-(y # O@an CPUL [7.0% Usagel

. Bound Processes: 0 Threads: 0

Bound Interrupts: 0
B-() # O@ap CPUS [0.0% Usagel
.. Bound Processes: 0 Threads: 0
L. Bound Interrupts: 0 E

X 7-8. CPUOIZ/SM v F&h=FO X LB YAH
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= CPU Shielding and Binding /S ®/VOIEEDRFHTTHZ Vv 7 LTy THA L« A=a—
75 Change Shielding... 47> a Y #BIRL TR &0,

Zippy: CPU Shielding

~Click on icons to change shielding
Unshield All CPUs
El- Core 0
~CPUD () ¥ & & @
SCPUA h OB ®
El- Core 1
SCPUL () F O @B ®
----- CPUs ) F O 8 ®
Eh- Core 2
~CPU2 () ¥ O & @
~CPUE ) f O @ ®
El- Core 3
~CPU3 () ¥ O @& @
----- U7 ) F OB ®
oK H Apply H Reset ” Cancel H Help

& 7-9. CPU Shielding #4704

- CPU 0 »iff (> Maximize Shielding 71 22> %27 U v 7 LT F &\ (Maximize Shielding 7
A A NTIEDORN 3 DER > TWDLAMDT A 2L),

zippy: CPU Shielding

~Click on icons to change shielding

Unshield All CPUs | settings differ from system |

= System
Et- Chip 0
E}- Core 0

“@

o 60 00 og
@

e ee ee oé

e o Y ug

c
=y
GG GG

c
=]
ccy

e MM N
a0 00 o6

c
1]
GG

OK H Apply H Reset H Cancel ” Help

X 7-10. ¥—JL FZEEsH
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CPUO O WNiZwork & reim U OETHO T a2 LE Y AHRITZCPUO L —/L RENRAZ
EERRTIORICEDY £3, FIZ, " 3—RAL vy KOV T Y 7 CPUZ A, CPUODF
IZFREND CPU D1, CPU LD /A RX—=2 by MEENTZFETHN CPUO Z T LRV E D

Kﬁ@y®7~&mﬁbi¢o

NOTE

NAR=A Ly FEEiz CPUO @7 ) v 7% CPU 4 SOk CPU
HETHLAREERD Y £,

NOTE

CPU BNANR=RA Ly R« Z—FIZFRENTORWVIEES, BRERELO
VAT EAWNAR—=A Ly REVR—F LTV, F2id A= 1
v RINEZYTIEZ2WalgetEn H v £97,

NOTE

BFERLOVAT ARNA/X—=A Ly K CPU ThDHHEIZ CPUO DT
Vo 7% BT SEDTERHRLNZERRDE iﬁyxjmi/7)
v 7 CPUITAA ¥ RENTMD T v 2RV AL b ABEITRET S
AREMEN BV £, ZOHE. £ b % CPU Shielding and Blndlng I 9%
DALVTFHFAN + Aoa—%FESTT U, KT 52 ENAJRETT A,

—HBDOEN Y IAIRET VA R TERNWZ E R L CTF IV L, —
B DL AT KD hpet H V) IAHRE),

S UV ROEREFEDCTHIITOKRY U EHLTFIN,
NightSim Monitor 7 ¢ > R 7IZRE - T Overrun OF & LT F X, 37—/ —F U3 4E L7 <
o TNDZ ERMFETE £, Monitor A ==—»>5 Clear Performance Data 473 3 »IHH
ERIRL TA—NRN—F VEHAEZ7 VT LT FEN, ZOREILETOFHHEA Yol Yy ML
7
F—=R—=F UNFEERALTWENE I E RS20 Overrun 2 34 L TTF &V,

AT ADRHEINHEREN TV DEES. A7V a—F—F3>—/L F&hi- CPU LETidAd—/3—
Z U FIZFET LENT B1Xd T,

713
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Percent of Period Used (CPU Time)

[

— 100% (] Summary of Magnified Graph Area

~ 90% | FPID | Min % | Max % [ Avg % | Program |

— 80% mm 0 555 556 55.6 work

— 70% m1 fidle (cpu 0)

=1 60%

=1 50%

=1 40%
=1 30%
=1 20%
=1 10%

— 0% -
Newest -

sl [ show Al |[ show.. |[ Hide ][ Hideall ]

["] Automatically Scale [ | Freeze Graph Scheduler Status: Running Frame: 2755061 Cycle: 1

B 7-11. NightSim @ Percentage of Period /%)L - ¥—JL K CPU

LB TiE. NightTune T{T o 72—/ FOERIZ L > TR 2D F—N=F Rk F oD%
5 Z EntiskEd,

A1 —5SDIvyvbk-SHY

714

Scheduler X—UIZRH-T, A7 vVa—F—%1Ed57-HIZ Remove R ¥ &L TFEW, A
TV a—T—lHET TR RERKRTITOI0E I ESRDIEA T e I RNENTS Yes 24 L
TTREW,

File A == —5 Exit A == —IHH %R L T NightSim Z##& 7 L CTF SV, nsim. ns¢ ~D%
FERETDINE I DEFRIAA T uZBNEHNEEE, No Z#f LT RFEN,

CPUO ~D v —/V REME 27 U T Lo\ 541 NightTune % > TLRTORFEIZ S AT A& R
LTTF&Eu,

File X =2 —7>6 Exit % L T NightTune Z#& T L TTF 3L,

Z T NightStar RT = — kY 7L ® NightSim OBIF#& T T7,




api.c

A

Fa—t)7IL-T7AI

LUF ot 7 v a v Tlik NightStar RT Tutorial TSNS 7 7 A VDY —A « YR MERLE

ED

- api.c

- app. ¢

- function.c

- report.c

- set_workload. ¢
- set_rate.c

- work.c

- worker.c

#include <stdio.h>
#include <unistd. h>
#include <stdlib.h>
#include <fentl. 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;
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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) .
} else {
fprintf (ofile, “¥n<error: %s>¥n”, np_error (h));
return -1;
}
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(1);

sample = (char *) malloc(hdr.sample_size);

if (sample == NULL) {
fprintf (stderr, “insufficient memory to allocate sample buffer¥n”);
exit(1);

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; i = i->link) {
fprintf (ofile, “item: %s (%s), size=%d bits, count=%d, type=%d¥n”,
i—>name, i->process—>name, i->bit_size, i- dcount, i->type);
]

fprintf (ofile, "¥n");
for (;;) {

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));

np_close (h);
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// At this point, file descriptor 0 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”
[ “cos”

enum { run, hold } state;
int rate = 50000000;
int sema;

extern double
FunctionCall (void)

0, M_PI/360.0, 0.0, 0.0},
0, M_PI/360.0, 0.0, 0.0} };

{

return data[0].value + data[1]. value;
}
void *

sine_thread (void * ptr)

{

control_t * data = (control_t *)ptr;
struct sembuf wait = {0, -1, 0};

work (1) ;

trace_set_thread_name (data—>name) ;

for (;;) {
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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 ;) {
semop (sema, &wait, 1);
data—>count++;
data—>angle += data->delta;
data->value = cos(data—>angle);

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 (argec > 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[1]);

pthread_attr_init (&attr) ;
pthread_create (&thread, &attr, heap_thread, NULL):

for ;) {
struct timespec delay = { 0, rate } ;



nanos leep (&de lay, NULL) ;
work (random() % 1000) ;
if (state != hold) {

semop (sema, &trigger, 1) ;

trace_end () ;

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 (:;) {
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);
strepy (ptr,MyString); // oops — forgot the zero- byte
break;
case 4:
// Uninitialized use
iptr = (int * %) alloc_ptr (sizeof (void%), 2) ;
if Ckiptr) skiptr = 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(1);
scenario = 0;

]
]
void * func3 (int size, int count)
{
return mal loc (size) ;
]
void * func2 (int size, int count)
{
if (—count > 0) return func3(size, count);
return mal loc (size) ;
]
void * funcl (int size, int count)
{
if (—count > 0) return func2(size, count);
return mal loc (size) ;
]
void freed (void * ptr, int count)
{
free (ptr);
]
void free2 (void * ptr, int count)
{
if (—count > 0) {
free3 (ptr, count) ;
return;
]
free (ptr) ;
]

void freel (void * ptr, int count)
{
if (—count > 0) {
free2 (ptr, count) ;
return;
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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 = dxd; calculations[i%2048] = d;
]
]

struct node_t {

int value;

struct node_t * link;
I
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;
]
tail = n;
]
]

#include <signal.h>
static int nosighup (void)
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{
struct sigaction ignore;
ignore. sa_flags = 0;
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;

// prct! (PR_SET_NAME, “watchdog_thread”): or
trace_set_thread_name (“watchdog_thread”) ;

param. sched_priority = 50;
if (sched_setscheduler (0, SCHED_FIFO, &param)) {
printf (“Warning: sched_setscheduler failed: %s¥n”, strerror (errno));
]
clock_gettime (CLOCK_REALTINE, &ts) ;
last = (double)ts.tv_sec + ((double)ts.tv_nsec)/ 1000000000.0;
for (:;) |
clock_gettime (CLOCK_REALTINE, &ts) ;
now = (double)ts.tv_sec + ((double)ts.tv_nsec)/ 1000000000.0;
if (now-last > deadline) {

if (deadline_violation_fatal) break;

}

last = now;

]
for (;;) {
sleep(1);
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function.c
double
FunctionCal | (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>

#tdefine check (x) if((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 (arge 1= 2) {

fprintf (stderr, “Usage: set_workload integer- value¥n”).
exit(1);
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dm_open_program (“work”, 0, &ogm)) ;
dm_get_descriptor ("workload”, 0, pgm, &obj)) ;
dm_get_value (&obj, buffer, sizeof (buffer)));
dm_set_value (&obj, argv[11));

check
check
check

~ o~ ~ ~

check

printf (“workload: old_value=%s, new_value=%s¥n”, buffer, argv[1]);

}
set_rate.c
#include <stdlib.h>
#include <stdio. h>
#include <datamon. h>
#tdefine check (x) if((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 (arge 1= 2) {
fprintf (stderr, “Usage: set_rate: integer-value¥n”);
exit(1);
}
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 (&b j, 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 = 0;
int i,
volatile double d = 1.0;

while (fbswait()>=0) {
data = l!data;
for (i=0; i<workload; ++i) d = d/d;

work.c

#include <time.h>
#include <stdio. h>

static int elapsed(struct timespec*, struct timespecx) ;

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;

int
main ()
{
struct timespec start;
struct timespec stop;
for (:;) {
struct timespec t = {0, 10000000} ;
nanosleep (&t, 0) ;
clock_gettime (CLOCK_REALTIME, &start) ;
work () ;
clock_gettime (CLOCK_REALTIME, &stop) ;
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usecs = elapsed(&stop, &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;

]
return sec * 1000000 + nsec/1000;
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