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-8.9229715439840908E-01
-9.8063204720734302E-01

Values

-B8.074411398227979E-01
-9.99963 74445 79061E01

B8.402131438079572E01
9 BE9BAG322 73980 6E01

-8 10682 1858580049 E01
-9.536534772454514E01

-7 789292081393038E-01
-5.9484024581998683E01

= -7450412432096655E01 q
cosine = 8139931195848509E-01 I
o 50 100 150 200
< [«]»] Most Recent Samples
Sample # 182 Sample # 179

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

A

X 2-1. List & Graph /SRILB—&KICEHE 2 =R—SDRT

IRENIHEA RV R—=% LT U7 L, BILWGEFTI~ZENE RT v 7 Lk, TR -RE U %
T D2 ETREBILET, v VR RZ VAR LTZRED SRV OSLEIZ L - T, 7337 013)
DEEEINT=FF L7225, b LLKIEN—VICHEIIDIAENET,



IVFEIL

IZDAETNIAR—U N RV EY Y BETIZE, ARV EFESO—FEMICHDa Fr—)L-

Ry 7 RA%7 0 v 7 LTFIW,

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=UhpbUEShiz/ R
Graph SR /IR —U b VSN THBICEIK L H 12720 £7°,

ALY U 4 RUDEFBROIMEE L TRILEINTGE, SRV AAL - T 0 v KUY
VRSN EE LRV ET, —FH  UVBESNZE—FTHoTH, A T4 RURT A2
ALENTEBRE, VLS NSRS —ICT A 2 b ENET, 20D, GI0EtS - %
NEEREHEFVEATEDY FHA, YIVBELIZFAREDOEARITI XV EBEIL TH Ry X273
LIRFICHEH T,



NightStar RT Tutorial

N=T O LWGFTIC ARV EHAT DHE, TDXA ML N—bEZEYT A R F 2R
AN RT 7 LTAN=VOBEIIESSETBEL TS, Va4 v RIS RARHASH
LG T EMEENT D ETIRELET,

& 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
£l
s
Columns.. Mode | View Live Samples
e 2] M—
sine = 547022140967 G048EL
cosine — -1.648561046277579E4
-5.024671261224546E-
8.532514478755851E
L s s e s s s s s sy B B | T T ]
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. BERPD/IRIL

ERIE, N—=YOKFEER O _EEBIZAN S T Graph 2SRLN KT w7 SNz, 22/ List 23
IO EIERSN TS Z EERLTWET,

24



IVFEIL

ZOWFE T T A - RHE BT D & Graph /SR VRAS—VNICHA S, B CAR SN

ZERINTHE SN ET,

[

File Target Programs View Record Tools Help

NightProbe

—0Ox

ZEEITE Y Y BE

HES @ - B

Configuration

Mode: | Wiew Live Samples | ]ISEIectltems

0.5—%
| ,I“ ||I ;Iﬂ ,II
>

il Ji|“||||l i 11||“|||| |

100

Sample # 325

Automatic Refresh (%] [1.00s 2]

50 300

‘\50 200 2
Most Recent Samples

E@EE@@

Mode | View Live Samples n Select tems...

Value

-
-

sine = 4.041359647839041E-01
= 3.171229138094276E-01

4 514537139001663E-01
1.048587 218959383601

4.975340618506834E-01
8.535167958101247E-03

54225070583 60454E-01
-1.47998549 787 1585E-01

Sample # 329

Automatic Refresh 3¢ [100s %)

X 2-4. List /R JLD LIZ#H B Graph /S8R JL

IMPORTANT

NR=TUPNIZRFNEBE L X D & LB, 2T 2PN BN ER R S

WIEIE, A4 U4 RUOH A XER, Ry F o7 LTHRVIR
W®ﬁ42%%¢\%%t“%%ﬁﬁ®%®%/%/9Lfm@mﬂxw®
BOBEIZRALTFE,



NightStar RT Tutorial

T 7 AV KT H LW SROLRAERR SN TR — Ul E X — VO AR S v EZBMLE T,

WONZEBWTIE, Table 7% /L28 Graph & List S /L OABENCEBEMES NV E Lz,

B NightProbe —Ox
File Target Programs View Record Tools Help
P23 «$>H EEHED O~
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 T L R L N L B 7 9.519321984711745E01  B039686285061294E01
0 50 100 150 200 250 300 350 400
Most Recent Samples 8 9.345966595243134E-01 887097530390 1165E01
Sample # 360 9 9.146204604232058E-01  9.48383183792342E-01
= 10 B8.92295137915416E01 9.863165350746592E-01
i | e (573 (4] (3] (] (2] (2] (2)
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 7 450465531562550E-01 51400699 19046008E-0 1
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 [€]
|

X 2-5. Table Ea—hSEMENF-R—

NIV DN —2 2T )y LTRERY A XD ETCRTI v T2 L TRARALDY
A REERSTHZENAREL 22D 9,

A2 TR

TITT 4N e a2—P— e f =T 2 —ADH D —ODOEIT Y TRV OFEHA T, 7k
N, 2O EOARARAER UBFTICB WA RAERTEL 2 & T QUL s &b+ %
ZEEARRICLET, FO%, ¥ TR Vv I THIETHREMICNSRVE LR IES 2 EF
RETY,



IVFEIL

BTSN AR T DHITIE, 2—DICHEA L TWAEED/ SRV D T Y T RFREND E
THLOD /R DK R FRNZ SRV EBEN L TTF X,

3] NightProbe =

File  Target Programs View Record Tools Help
PADD »« $M ®
Configuration Browse List
List [ Table
Woce [View Lve Samples |+ Mode: [View Live Sampies |+
| Mame = 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
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 [X] E E' E] E] @ 28 1.59245939 7440948601  BE70963055440059. ..
=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
Automatic Refresh [X] Clear B
i =]
i l Refresh Automatic Refresh 3|

4|

X 2-6. INRILEBEFL TR TEERM

EXIZ, Graph /S % List 7S5V EDOTEDOALE DS List 7SRO FENUZ N> TRT v 7 LT
W5 EZATT, YUR - RE L ERK LIS, Graph 35 L O List " uid# 7 s =

[Z—

v

DR Uiz #4254 2 70 List S L BICHNE T,



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...
j 40 -4514513461191126E01 -1.648065736935143...

o

4 4975317600173227E01 8.543128395770706...

1 42 -5 4224847 62475387E01  1.479906767214481E01
43 -5.B54780296057998E01 3.008304663681431E01

44 -6.271046286244831E01 446361592857 7028E. ..

i 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. .

-1 - 52 -BE9709843 669967 3E01 9 BE9EE524065389E-01

100 150 200 250 300 350 400 53 912383257 1623726601 9 53I6622601157224E
Most Recent Samples

Values

54 9.325558057 695392E-01 8948532??544a:175mE
Sample # 398 i

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

A

IMPORTANT
IRV ERMO SR EIZBET 51213 B AR A MO ST O BRI

L TFEN, RO KO TFICBE L2Sa., fNhbvics 71k
PRI £,

VTXAM-AZa—

NightStar > —/L{Z 2T F A b « A =2 —DOFAICHEFITHEEL TWHET,

AVTHRAR - AZa—3, YU R A=Y NAPRKOH HHE L LTT AT L0 LICE N
BRI~ 227 ) v 735 L85 A=2—TT, %ﬂ%®W@ﬂE7)y7Lkmﬁ%b<
WEZ YV v LT AT A0y TXAMIEL OBEIRKGTT 5720, ZRbiEary 7% A k-
Azma— IR ET,

TG E. A7) v 7 OBFER L TA =2 =R FRRIC R 500 E I D ERB LTI I,



IVFEIL

Fa—krI)TZILDRI)—=2-2ay b

RKFa2— NI TATIETIN AT V=2 vay bheERERED, AL U4 RUDH AR
ERIEIZT 74V MREOEFICLTCWET, HAINEA—T ORI A EERZEMANICA A—Y
EEDEDLIZD, KERY 4V RUOERIEMNBLEL 720 F9(2 0 X 5 2R ERE I 2 AR5
Wiz LE9),

LNLBRL, ZOFa— I TADZ—F—=ThHIUX, A2 U4 FUOFA ZEIRT D
FEMHRELET, 29T L THEADRRVONEE AT B — LT H0ERE DT —
S uERT D ENFREE D £,

AF2—F U TANDOELL DI —ATlE, A7 V=V OURENZHERO T AL - 74

ROUMWLHRBEEN, BHOR 7 Y —2 e ay PELTHEENTOVET, INHIEFKEY—LD AL
Ve T4 RURNOSRRILRFY L E T,

2-9
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3
NightView @ FI

NightView (38X A D7 VT 4 v« TF Y r—va VHICERE SN T 7 0 iy —A
LrULTDT Ny B L OERT 57200 Y —/LC9, NightView [Z&/NREOTHIC X 5D
Tat oY ETCETHTOEEO T v AR KM, Ty T, Ry FEYTHIENAEETT,

NightView 13U F & G HER R T Ny FIZROHBETORREE P R— K LET

s TL—2rKRA Lk

* MHAEBY KT T LT OET

* BAEIFOH LA RO X T 14792 FAT

* SEARIRIGERBUC X DT

* TL—UFRA Y NHOEHBLOEHE L v b

* N— R =T EXETHET RLA T F (T v FRAL L R)
* TEUVITIVBLORVIVRY v T TRy T

IEHERY 727 /8 JHERBICIN 2. C, NightView [JIROMRE B IREL L 3 ¢

* TV —a VHETA Ry MRA s OSMATF

* Tl I AFETHII TS T AT u— 5B B DIy T EEA, £3 ATV HLL
R R AL e Y -1}

* By b Ry TFBLOA XY hRA 2 b OHFIE

* FUBHETT —X OB

* B— RA[BEREV 2—/b

s wIAFARLy NMEFu s T L0HR— b

s W TuvADT NNy S

* AT OT Ny

* BEET B Y A &Rk

* AEVDEBIT AL NEWR

* Syl

* ALy NENOT Ny J({R#, B—A Ly K, #@EAL Y )

* Av— FERRHB EITEMAEE TR REIN TV BEFTEZ I A X <A X)

3-1



NightStar RT Tutorial

NightView MFEE)

S WkDawy REavwry R 7rr7 M TAA LT NightView #FE4T L CFEW
nview &
FRETAI by T EOT A a2 TN ) v 7 LTRIN,
NOTE

NightStar Y — VA O F A7 b v 7 « T4 a RNV EIE,
/usr/1ib/NightStar/bin/install_icons #FEfT L CF &\,

NightView # &) 9 % & NightView A1« U 4 » RUBRBNET,

NightView Debugger

File View Shell Process Source Eventpoint Data Tools Help

YIEETLIEY

t1xX90 & YT 3

Eventpoints

Typel 1D Al Location | PID| Enabled | Ignore | Hitsl Crossings |Cmds| |

Item Processes for shell local = |

Context I Locals |
R . AGSSAGES
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 Y Ky




NightView D/

NOTE
NightStar 1 > A b=V EITRFON—T 5 /T v 77— RFLTn
5 NightView ##2#E17 20180 TOHE . VIHBEREEA R 5 2 L1222 50
HINFERA, TOEED FEEMRDF = v 7Ry 7 A% TEDH DI
BB\ TR 2 BT D Z E R EEETT
EENHEN DS, FITT 5I121E NightView R % 2T LT TF &V, LLRT
IZ NightStar 2> CE Y Z O E N A X~ A AL TWEHE AF 2—
N TN EERT L MITIREL A ERET 57207 7 40 b O E R — R L
7ZIEIMBWTL & 9, File A ==—»5 Load System Default Configuration
EBRINTHZ L CENNARETT,

AEOFITE, Yo IN TV r—va a2 T Ny 7 LET,
NOTE

app 70V T AEER L TWRWEAIE, 14 X—=Y0 [Tal/J a0
K] 2L TTX,

- Process A ==—7>6 Run...Z#ER L Runonlocal A4 72 7 OF XAk« 74— RIZLL
T#A#AJILT NightView A+ U4V RUTKFa— NI TN - TF U r—ar%id
BILTRFIW:

./app

S HXATa T EHALAIIZOKEMTL e 7 L% ETL TN,

a7 T ABNERT D EDHTIH Messages /S RUICE TR LET,

EITOREDIZ app 71 F T Adn— RENTHF, NightView X8I0 Y > 7 OFIHIBEPEN LT L=
EHAEL, — OB A NT 72—« a— RRFETENIRNCT 07T hZfEIE L,

3-3



NightStar RT Tutorial

V—A « XFUZ main BED Y —Aa— KEFRLET,

"Nightview Debugger (ondingbat).

File View Shell Process Source Ewventpoint Data Tools Help
= G= = oy [T S EE E TE A = ; X, = | == o
DIE=E)EET IXD0 EZZTE-/AB H* i
app - local:18653 - app.c Eventpoints
a7 m 7 5
58 void * [Z] Type | ID & | Location | PID | Enabled | Ignore | Hllsl Crossings |Cmds|
59 cosine thread (void * ptr)
+ B0
+ B1 control_t * data = (control_t *)ptr;
+ B2 struct sembuf wait = {@, -1, @};
+ 63 work(1);
64
+ B5 trace set thread name (data-=name); < [I'I]
I | e e S e A o e
Context £
67 for{s:) £ ialpbertd
+ 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(); :
83 A
+ 84 if (argc > 1) { o
+ 85 data_file = argv[1]; Sontext l Data Locals
a6
Messages &)X
+ 87 trace begin (data file,NULL); TTUTTII TOTTTT TOUS T T T TCT ..“.‘gumm_._
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 OS5 A

NightView (37 m A2 T TR VUV INAVBILOSATF ALy KOTR T T LADT N T
PR—=FLET, KAFa2a— I TATH BHOAL Yy REEI VTN -TavRET Ny 7L

£,



NightView D/

HBEALY FOTIIRvY

YT 7V r—va I main ALy FE main ALy FICERSID 4 DOBMA Ly FTH
RSN ET,

S UTFoawr FEAJILTT e A& EI L TRV :
resume

2 ZHHDA L v F(watchdog_thread)iZZ7 V5 4 B2 Z Ly R T 50ms DF v KI5 A L &5F->T
AL—RZEATTHHERDH Y 9, ILRTITHEELR R 9,

NOTE

watchdog AL v RBA vE—T « RV —N—=FT DR - %W
BENTH A LT T, o2 FF o2 — P —(1-2 =20 [2—F—HER
DBRE| M) E /1T root =—F—TidRWHA, £hid SCHED_FIFO
NAF D a—= YT e JTRACRETE RN TY, 2 ——F i
root T—H—L L THEITTDHZ EEMFTL TR,

ZDALy R%& protected & L CT~v—27FTHDT, AL > RHMEIR L7=FFZ NightView (X2
DALy FefElkLEEA,

- Context /X /L ® watchdog_thread #427 U v~ L Protected Thread = v 7 R v 7 A %
77Uy LTFEW,

a7 XA B - 0 watchdog_thread 1TIZHLGE protected % R4 5 2 & TIRE L E7, ERE
121, protected JEM: 1% NightView 23MRRFT 285572 A L v RgETd,

£ T? NightView A L FEMEOENRAL Y ROU X MNIZFERENET, ALy FEMIZ=—
P2 > THMA LR F9, FEIZOWTIE NightView User’s Guide © Concepts ZiZH 5
Thread Tags #Z B L T T I,

HBIRON DD Vg AIBWT, TR RAEEIEIEE T V=T RA v MO FIEE R
JALET,

S UTOa<y REFETLTH2ITRICT L= KAV FERELTFI W
b 52
TRERFALY RO 1 2R 2 fTHOT L—2U KA v MIBEET DL ETEITINETA,
watchdog A L v RIZfRESNTNDOTEIEET, 2 TOIHERHFEA L~ RiX NightView 12 LV
EiLEnET,

- Context X)L EERTHD Context ¥ 7227 U w7 LTFEU,
T RREICERRENTEA L Y FERBE L TTFEV,

35



NightStar RT Tutorial

S FERORKEICEIT- walkback U A FORFIOEE Z B L TF U,

G- & 18660
- @ 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

X 3-3. X299« JL—LHBEBASHAEaVTFX b 1R

walkback U A b Dl # D Frame BT A EZD 7 L— AT ETO e — I VAR Z TR
LEd, BALEBLOEALEA~DRAS 2 2 BICRET D Z &ENAHETT,

Source NRNMIERENTWNWE Y =R, TR AR EILESEZALV Yy FOTa T 5 BT
ZIZBHE L 72 DO TY, WFEMADA L v RO —F v OAE RS Z L TEILLIZA Ly
K&H25 2 LN AHETY, NightView (X pthread_create (2) 127 X 7=BAth/—F S & R
Ly FIZ&4#HE BEIRICEIY Y CTE4, B set-thread-name =~ K% {# - T NightView O}
MTAL Yy ROAMERET DI LENAHRETT,

BYIDAL Yy RE7 Y v 7T ETHOAL Yy RO TH A MIYIVEZ D Z EMNA[EETT,
ALy R%&EZ7 Y v 79 5& NightView A A >« 7 4> RUILERREIND Y —RFZEDALV v K%
FITL T DALY £7,

H BT, select-context =~ F&{li~ T Threads ¥ 4 A7 L A ICERRENTWB ALy R4
b L<IiX info threads =~ FOHIIMNBIEET S Z & b A[RETT ¢

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

ALy RABHBAL Yy N T—ETIERWES, HIC—ETHdALy RID 2T 52 L3 F
HETT, ALy RIDIFEAL Y RERT 16 T, ALy RERPIZALVY K- 477 VIC&
DEY Y ThIET, AL RID I Context SRAHNDE A L RIEHE FIZH 5 HEETC thread
DOESHICHEZET,

S U7 LTETHDOAL Y Ksine_thread) a7 F X MU X TS EEW,

NightView 1A L v R& FBB L OMEIE S5 HiEZEET 5 Run Mode 22t L9, 77+
)b b Run Mode IZ RunAll Threads T9, it~>C, 77V 7r—va VBT L—J KA v MTET
5. F7213B0F T NightView (2L SN2 5E6. 77U 7r— 2 »NOGE protected D)4
TOALy RHEERICELE L, NightView A Ly ROFETEHE LIGE, £A Ly RBRFET
ZHALET,

Run Mode % Run One Thread IZZH L7256, ZOH ALy FEHHAT LI EEITINLIDIT1
ODBERYET, EIELTHWIMOETHA Ly NiZEIELZEE 20 £,



NightView D/

YV LX—D 1 O THEDFETE—R2RT AT ar - YR MNERLZENRHREST, 7+
JU N CAIE B I3 T E> Command fEBOGRICH D £3,

RBun All Threads |v]

X 3-4. Run E—F-®L%5%4—
- URXF%227Y v 27 LRunOneThread T — FZBEIR L TE— FEZZEFELTTF XV,

S 5D PC 7 A 2N 47 17 H (semop ) DFEON L) TfE:IE3 2% &£ T Next 7 2 > 28R 7
Uy 7 LTFEW,

“Next 7/ 2>%H9 127U v LTRFEW,

Next DEENRTET LN Z IRV TL SN, ZHUT12DA Ly REETFTSIHETWALET
ROT, DALy R semop() DFFRH LT ry 7 &7, i ALy R(imain A Ly R)R%
NE7ay 7fRET 5058 TH0TY,

- Next #/E% % ¥ B4 512id Interrupt 74 2 2R LTFEW,

NOTE

—¥DOT 4 AR Ea—Ta OO glibc D/X— 3 1 semop (2) L—
F v HOEME: walkback fH#ARET D AR H Y | ZIUTA Ly ROME
IELEBFTE 20 9, 2O —ATiE, %ik4 % walkback & interest 134
BB L THRIRT 2 X 5 IS L ERE A,

FERIC =D AT AL glibe DT Ny 7« N—=T 3 UPRA VA =L ST
WD ATREME B 1 | Z OH41% NightView 13 semop () NI E 72132 A FEOY
HIN—F oDy —2a—ReRRT2HILENARETT, £ ThHhoTh, &
LAVUEV AT L 3= /) TIRIESHARVIRY 13, kT 2 L5127 L—D=
FAREINFR SN D AR H Y 9,

VR e NIV OITEFORINCH D7 V—D = ARENIHR EALORAZ v 7 « 7L —ATIE/RNA

By« ZL—AIMBLTEBY, BIEO 7L —ARNH 7T a5 AR LEETHFTH D
ZEEHEFELTVWET,
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77 4V kT, NightView IZEE T3V T L— L& HEFRICLET, 2L—F IOV TENR
Vv TERR L THoTH)ETHOT L—2 % BI-WAIX, interest threshold (2% —7U — F min
ERETDHZEMNMARETT

interest threshold min

—Ha< F&EFTLED, walkback [BHIZETCHT7 L —Lb%F R L, EOT7 L —ALITHALER
AEOHETWETHUDTEL T U LAV TTF ANy 7T 5 2 L REEETT,

- kD= REMH LT interest threshold # ¥ iUy L TFEV:
interest threshold 0

- Run Mode % Run All Threads {22 L T F &Y,
TOv AOBEELT

T T hET Ny JRICLIEULE. TR T AEFFEITLES R ENHY £,

NightView IZHBNCETOA N MARA V MREZTLB L., TR EFEITLIZFIENR
LEFONEALET, AL, AL > KO protected A7 — & X IF#EH L EH A,

L7 L. NightView IZFE/THIZ protected BMEZRET H7-DIHEHTEX LMD A Y v REFio
TWET,

BN ot AR HETLET,
- Process V— /L 3—NOReRun 7 A 2 M F LT/ 7 25 HEBILTFIW .

9

NOTE

HDHWNE, Tt A& EEIT S 72912 Command 7 ¢ —/L KRB ELEER D 2
~ REFEITTHZEHARETT -

rerun
Sk avy REFW o AERBEBELTRFI

resume

TL—IRA v P HBIPICHER SN T L — 27 R4 MZRIET S & watchdog_thread() % & e

ETOAL Yy FBMEIELETH, ZEHIES° protected TlXeW=dTHD Z EIZIERELTT
S,

ALy ROFEITE B LT-RFIZ protected ZHICFEA SND X HICEDRAT — X AT 5
IRy TFRAV bEEHAT DI ENFHETT,

S2881THETAZm— L - XUV LZEDITEZ U v 7 LTFEN,

- Eventpoint £ = =—7»% Set Patchpoint Z 38R L TF &\,
- Set thread local tag values 7 VAR ¥ %27 U v 7 LTFEW,
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- Thread Tags 7 % A F7R v 7 AT Tprotected=1] & AN LTFEL,
- Enable, disable after next hit 7 AR % %227 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. £EH® Set Patchpoint #4704 s

TOKZZ U w7 LTRSS,

S L) ETR R REFETLEBRELTFID

rerun
resume

B A7 NAEREI 288 1TH 23479 25 L EICENHE M protected & L TRREINET,

Tt AL B2 ATADT L= KA MTELETN, v v FRA Y MIFELEEFarTHR
kg RUNIZH 7 (protected) #FR L E T,

- Eventpoints /SR DT L —I KA v b EEEZ Y 7 LT Delete 23R, & L <IFkD =
vV REFATLTH2ITHO T L—URA > FEHIBRL T &V :

clear app.c:52

- Tutv RAOFETEHEBELTTFI,
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NOTE

NightView DOEZREFED 1 DI 0B ADETEIED BNERLIFEED
TRy TEERFATCTE DREIITT,

AKFa2—RUTLDONDONDET L 3 TOTF Ay FHEEZ Tt 2%
kB ERiThbhET !

)29 - )R DO

3-10

NightView D7 — X ERSRVITERE R A v ¥ %40 LTI R T LU L~ L & R
BFEIIT Y ELZ ENARETT, RREIRTEELICTT OOV I —RNITRENET,

NightView |3 M2 T — Z SR fHHEICER R EED 2 OORE(V 7« VA RET 4V Z Y >
NaRfLET,

KT PV Ir— a NIEREERD A L R—=F N LT 7 SNTREERD Y 2 R 2ARKLTWE
9, Z¥thead 37DV 7 « URAMDEFHALZL TWET,

fHIZT D720, A7 v a VEEDDIANCEEFOT —F « L EHIBRL 9,
S BEOT—F  RRVERD BRI Loary he— U oA EO s a—X - T A
avu&7 Yy LTHUTRFEN,
S ROAw U REANLTH  LWT —F - SF VB S head 2B L TF XV ¢
data head

HLWTF—& « SRAUNRBNTRA F—E head NEENE T,

S RA B —BEBIOFDA L NR—DRA o Z—ink, FLTEFDOFEZ W OB LT
TV,

Data =S
Item Value

head 0x603550 struct node t *

b [m] value & (Ox6)
= [¥] link 0x603570 struct node t *

i [m] value 7 (0x7)
e [1] link 0x6035930 struct node t *

b [m] value 8 (Ox8)
&[] link 0x6035b0 struct node t *

X 3-6. RSNz - YR ADKRLA %
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FERART LTV 7« YA RDK = FiE, UAMADRT/ — FOFIZRA FERET, Zh
FHLAORWEHETHD —FH, b2/ — R EELTERRE LIEBmICHED LR F
B

RBLLT, RALEZ =BV« YR MDA N—Th % & % NightView I[ZHETH 2 LN
"HE T,

- head %% 47 U v~ LT Treat As Pointer To Linked List... Z3&R L TF X\,

INEREAT R TREN, VA RNORDT L AL N2 ERTHIERD A L RA—%I5ETSH 2
LRATRETT

..- 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->link -

| oK |[ cancel ][ Help ]

X3-7. Uy - YRb-avikR—x2 b 2BIRTZE47045
NightView [TV 2 DY > 7 ZRTOIHIE LWZRFOETO AV NN—%fz b Ka v 74
e YR NEABICEMLET, SEIOFr—ZXTid, VA NNDOKRD ) — RERETH A N
—%IELLEBRLTWET,
SOKZEMHTFLTREN,

T =4« VN D head ZEIIHI DS K A > TESICERRINET,

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 - URMELTERREN=RSA VEER

3-11



NightStar RT Tutorial

EXTIZY 7« YA RHNOWL OND ) — FRE L LYV TEREN 0 DBIEE A5
BRTWET,

- [8rd) /— FBRFRRINDETH— FREFFO=A)EMEN Vv LT, ERIC—FT
L2EOICERLTEEW,
NightView |3 ETER L7 U A NNOKROEANEZRE SN TND AL 3—=28 NULL TiEZAe R Y
YA NERETDZENFRETT, (YA MNEBETAOICH—FNiEE27 ) v LETH0 &
W IBAND)E R T 5 U A FND /) — RN 27200 % NightView (252 DICIE 2T F A b -
A=a—EERT LI L AT,

BEIZY v« UR RNERTRTAHEAIT X NNOKED ) — FEHELTTFSW, #hET5
\Z1% NightView 07 ¢ /L % —HSREZ i L £,

- head %% 427 YV v 7 LT Filter Elements with a Condition...Z &R L TTF &\,

UToXEAT7a 738, VA MNICERT LD/ — FeERTLIREANT D LRWRETT,

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

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

Clear the text field to remove the filter.

Condition Filter Expression:

|$p—:=-va|ue % 7 == 0 ]v]

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

Search Limit: [1024 };{

| oK |[ Cancel ][ Help ]

X 3-9. Z4IE—-F470Y5

KIL T 4 W F —DIREITENL DN L OO MR AR ER 2 EO D 2 ENAEETT, XA 7T
1 S NOSLEIZR ORI HOWTHA L TWET - $i, $p, $v

- _kXIZa%9 X 9 2 Condition Filter Expression 7 ¢ — /L RIZLLFOXF 5% A ) L, OK & 4#
TLTF&EW,

$p—>value % 7 ==
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UZRNHND A 3 —value 3 7 DREHD /) — RiZ1F 2 F£ 7795 X 512 NightView ([ZHE L ET,

Data =S

1 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. Z 42 —REEHY Y - JR +

MDIZT 4 NE—FMZ—F LT A NNOKRHID ) — R/ —KEE DRV AMD 2 ZHD
— RO —RFESITZ0ONBIBE EPICETENET,

S H—FiEEE 2B Vv LT T ANV =B EINT- VA NEREEL, 3507 0 L& —4L
BINTZZ VAV P2 TORERILCEIICETEBALTTEW

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 h- 1

X 3-11. BRRAShED 4 L2 —RBFEH) VY - UX b

URANNDOERINTZETD ) — RN 7 OEED value A R_"—%2F->TEY, AR ELEY
UNE—=REWMRE L TWAZ AL TT I,

YA MDD 7 — RPERE L T RWGERITEMTL TR E ) — RESORICHE, 74120
TIEoTHRRENTVWABI R MIFY v T RHEDERLTND Z EICEMNTLEE N, U
V7 e YR NDEREHOHRATZ 4 — NV KT ANZ Y TR T 7T 4T THDHIEERLTHET,

Vs« UARETFTRIEINTHOWTE NightView D7 4 LV U v ZHERENFIHT 5 Z &3 w]
BT, EBBCHFEDMICEALTAEY 2B L TRETH-DIHEATEET,
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BICT — % « RRVICRA V2 —DfEiZBML T, 2T F A Ama—%2F0ESE LTER
5 X 9 NightView IZHEL., TDOH7 4 VZ—ORXEZWHLTTF I,
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EZARARA 2 FOFIA

FoH—RA Y MIEILT 22 T 7 ANOERMOMEEERT 2 FRERRIELET, £
=X —RA U MIBESNINMBEIZT ANy W —IC LA SNLEa— KT, itk L=1-
U EOXOMEERFELE T, BFESNIZEIZZ D% Monitor 73V NightView (2 L > CEH
R REINET,

FEREAY 7Y T EFRRY =X —RA L MIT 7Y = g OB DAL E D FEITIZ
FHILTCWAET—FE2RDHZ EEAEEIZLET,

SB21TEHELAZ VY7 LTCRYy T T v« A=a—M»5 Seteventpoint &N, Y7 - A=
=—7>5 Set Monitorpoint... Z Z4R L TF S,

NOTE

» 5L, Set New Monitorpoint %1 7 v 7 % #2842 7= ® 2 Eventpoint
A == —M5 Set Monitorpoint... 47" Y a3 VAR, 7203V — =05
Set Monitorpoint 74 2> %7 U v 795 2 L NA[HETY,

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
<] —F
l OK } I Cancel I l Help J

X 3-12. Monitorpoint 44 704
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- Location X A ~ « 74— /L RiZapp.¢c:52 N D2 L AR L., RETHNIIBELTT
\
- Eé:(;r;ssion FIRMLOTOTHFA R « 74— /L RIZUUTFEZ AN LTFE .
data->count
AL, Enter ¥ —IXELHF LR TFI0,
- Label ZNTLL F A AN L TR SV

sine count

- Label SO TFTDOEMZELEEIPNTHABICTab F—%2 T LTTFEV, ZHTROITIRE
B LADBMERFIT S Z LRAIREICR2 Y 9,

NOTE

BEIZZ DB ANLHENTLEW 1T ERINTWDLEAIE New R ¥
EHTLTTFEU,

- Expression IO T D 2 FHDITTLUATFEZAN L TFE
data->value
" LUF&AJI LT Label 52 T~ VO &R E LT FE
sine value
- Set New Monitorpoint # A 7 1 Z'IN®D OK R I F LT F &,
Monitor /SR AH LR TAA LEEa~vr ROy b —%INE L THERINET,

- [FERRICRIRDE=# —KRA >V MZHD LI ICRLa~> REfV, Label 7 4 —/L KD
sine Z cosine ICEHLL T 69ITHICE=Z —RA L 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 78R JL
Z O ST, Monitor /SR VDT —ZITE L E9,

521TH & 69 THMENETNETINRHIE IWERY > 7 7 SivE T, NightView (35
O — & = — P — D38 ATHE 7253 EE T Monitor /X UZE R LET,
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AR RS Y FEEERBREROFA

NightView D& TDA X MARA ¥ MIMEE O L4486 L OELEREEZ R > TOET,

FLATA N RRA 2 FRFAT SN DRNCEHE T 5 = — Y — 2t OEE OB AT, &
HiZa—Y— - 77V = a VNOBEBRFO LA & D 5 Z L3 ARETT,

[FRRIC AR IT RIS EATT DRI A N FARA o P EBET DEEOI T o M ek £T,

LA T MEIa— RICER SNy TF 2N LT A r—va VAFICE VIS
FTOT, BT TV r—rva EETETEINET, MOT Ny H—ZFT Ny H—narr
FRA MNP OFHEBLCER I b2 LETOT, HELLKEHZLEL L 07T L0
I L A MTTAREME R D D £,

s 524TH~DE=X —iRA > F&E L TW5D Eventpoint /SR /L DITD Ignore 5D L% 7 1
v 7 LTRaW,
- % 500 I X CEnter # F LT RSV,

Monitor /S /MIEDHNZEIF 2R RT D ZETEDE=F —HRA » FOERY TV 7 &
NTWRWEZRLET, BRI A ErIcELEZLE, COMITHOCERZHBLET,

WBIZE = —IRA v MIEBRERIT T TR HMERRE2ED D Z LN FRETT,

- NightView A4 > + 7 > KU ® Command 7 4 —/V RIZLL T a~v> RE AL TFE
AN

monitor app.c:105
p FunctionCall ()

end monitor

2—W— e TV r— a3 UMER 105 TH 285 2 LIS X D ET SN D BEEMEOH L
FunctionCal | () ®fE 8 A =~98r LU NEH 2% Monitor 2SR /UZEMMENE T,
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Ny FRA > FOFA
TL—IRA Y PREZH—FA v R ERRRY, Ny FHEA Y AT TS T AORBE LTS
B L SARETT,

Ny FHRA L MIT BT T LOFNOER, b LATEBELBF v —r - LRI DLEFE )]
T

KON HFET 0 7T ANO—EOMB DR Y 233 D701y FRA > b EFEHALET,
NOTE

V—Z « 77 A)Lapp.c BERINTWARNWES, kOa~<wr REFETL
TRF&Eu:

| app.c:53

- NightView A A >+ U 4 > RUILERREINTEY =R« T3 A NVEA7r—/)L L TH31TH%
H7 Vw7 LTRFEW:

data—>angle += data->delta

NTITHFRA L« A=a2—)5 Set eventpoint ZBR L Y7 A =2 —7)>5 Set Patchpoint...
ZIIRL T &,
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NOTE

WL, Set New Patchpoint % A 7 v 7 %87 5 72 12 Eventpoint A
== —7/ 5 Set Patchpoint... 47" ¥ a V&S, 7213 — /L 3= Set
Patchpoint 74 2> %7 U v 7§25 Z L BAEETT,

~Location

=, | [app.c:52 ]

[] 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

Evaluate: || |

| ok || cancel |[ Help |

¥ 3-14. Patchpoint 4 704
- Location 7 % & MEI TICFHIM app. ¢:53 LFRENTWAZ E MR LT RS,
- XA 7 a7 F#RD Branch to a different location 7 VAR Z &7 U v 7 LTFEW,
S GoTo:7 F A MEKTRAASILTFI
app. ¢:54

WIZOK AR EMTFLTFEW,

ZHTFEREET TV r—a ZEDBD sin() OFFOH L O CEH S5 angle # E#H7 5
53fTHDFEITZ AF v 7 IHET,

Monitor 7<% /L ® sine value IZZ(LAMEIE L TWET 25, B4 5 sine count DEITZL Lis
TN EICEELTTFEN,

BN, RECIFEROWEEERT 72Dy FRA b EEHNT 52 L b FRETT,
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- NightView A4 > + 7 ¢ > K7 ® Command /SR /UL TOa~v REAN LTI

patch app.c:52 eval data->count —= 2

1T LET TWDOR, IR 2 TR L TNDEDERLB K=, sine
count DEDNFHD L TWAFIZEZ LTIV,

Ny FHRA L b ERHIRT 2 Z &< EHTT DI ENAHETT,

- Eventpoints » 3% /L 0 (Hi#E Patch € Type FICFE R ENTWB)M G D8y FRA o b & FR
LCHZ UL, Ry T v7 « A=a—»05 Disable Z3{R L TTF IV,

2Ry FIXER) L 72 0 Monitor 7SRV NIZ R S D MEIZTTOZEENZR Y £,
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BHLTEAROENS L UVEERR

NightView IZEBIZHT LW A T X FHOT 77U r—3 a2 GBINT 57210 T < FERIC
BEFOBSZ B &z a2t LET,

- NightView OFMAIOMEERE v > a 2T, AF2— I TLOYMBERTHIL U b - T o
L7 hUilZae—L7-report.c V—RA + 77 A NEa AL LT FEW:

¢c —g -G report.c

- NightView A4 >+ 7 1> K7 ® Command SRV T a~vy ReffisoTru s J A
DFRICHLNEY 2—LEn— RFLTFE

load report. o

stdout [Z1EW A H )T 5B ELRAEABEBMLE L, ZOBREIIMEREOEAIKTT 7Y r— g
VO EDELHTHLERT 2 ENRHERDITTTT, H—DFIfRIZ, v — FENTLEY 2—IZ
AEETa—N— - 77V 5= a VRNICL RV ARV EBRBN SR TE RN T,
- Bfkreport )oY —A « a— FERLIIIUTFOa~r FEFFL TR
| report.c
report () BAXUIFT LI DTN ZE1E 4 char x& double DRT ZRKDTWNWAZ LGN £,
TUFOavwr REFEFLCT IV r—vary - Y=« 77 A MRS TFE
| app.c
BrL<BIMUIZBEEERFCHTH LWy TFRA b2 A VA =L LET,
S UTOXZEDTapp.ci69 BIZ ANy FRA LV FERELTFE N :

report (“cos”, data->value)
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322

report O RIS DIEOH L FEITEND & 7 1 75 A% NightView A A >« 74 FodD
Messages /X3 /UIZ stdout ~DH 1 & AR L £9,

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. H=lIcO— FSh-ERZRUHT /Ny FORKRE

- Eventpoints /3% /L Enabled F = v 7 RNy 7 2% 27 U7 LTH LMRTZBIN LT Ry FRA
VRN EREZHIZ LT EE N,

BHRICT 7Y r—ya VIR E L CW A A BEE 2 £7,
- NightView DMK E v > a 2T, AF2— MU TLOYMBERTHIL U b - T o
L7 hUiCat—L7=Y—Z « 774 /L function.c DRNEZFRL, HEWVTUTOa~w
FCa AL LTFEW:

cat function.c
c¢ —g —¢ function.c

- NightView A A > + 7 4 > KU ® Command /SR /UZLLFOa~ >y RE AN L TESHEL
Ha—Rze—RLTFIW:

load function.o
FunctionCal | () fEIZBI9" % Monitor /S /L DEIZ HITRRT 7' ) r—3 3 VI CHE SN D &
B, LAY —Z « 77 AL function. ¢ IZ LV HEFICEF ML TWAZ LICHEEL
TR,

S LUTFoa~r K& LT NightView A A2« U4 RUDY—RA « /XKL % app.¢ J —
AT ANDAIFTHICRELTTF IV :

| app.c:41
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FL—RRA 2 FOFIA

F=2— b U T D OE S Tlik NightView & NightTrace & OFESITOWTEY EiFET,

ML —RARA 2 M, BRI T a 0515z FL—RX « A XV M ERET IO L
BT 120Dy F AT DRk A X2 hARA v h T,

Bz 7 7V r—3 3 5 NightTrace API # £ L T2 < CTh ., NightView (87 =
R b2V 7 LTHRL—R BV a—=NET 7T 4 7ICTHIENARETT, K77V 7
—3 3 UIIBEIZ NightTrace API ZfH L TWETO T, FIUILEDH Y F8 A (NightTrace API
EHEALTWRNT 7Y r—a VNTO R L—RARA » FOBERICET 253V T
NightView User’s Guide ® set-trace =~ FEZH L TF X)),

sine_thread () & cosine_thread ) /L —F > O FEAMEREDFHHNCEI LR H Y . £ DYA Z L
OFT —HZEOFTEIZHELNH D EIRELTF IV,

- NightView A1 >+ U4 > RUIZEREINTWDLY—RA « 77 A )V EAZ 2—/)LLT534T
HafA27 Vw7 LTRFEW:

data—>angle += data->delta

BNWTRY 7T v 7« A=a—Mm5 Set eventpoint Z3&R L, 7 A ==2—)5 Set
Tracepoint... ZiER L TTF IV,
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NOTE

» B\, Eventpoint £ == —>5 Set Tracepoint... ZIR L TH A 7T 1
JEEE), 72013V — 13— Set Tracepoint 7 A =2 %27 Y v 7 LT Set
New Tracepoint %1 7 v 7 % fZ#h4 2 = &L BN A[EETT,

~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

¥ 3-16. Tracepoint &4 704

- Location; 7 ¥ A k « 74— /L RITapp.¢: B3 NERENTWNWBZ 2R L TFE,
- NightTrace Event 27 > a > D ID 7 4 —/V RIZULFEZ AL TR & :

1
SOK AR U EMHTLTTEN,

FIFRICIBIND b L—ARA » FEBRELET, PL—ARA > b & ISR SEDME LT
LET,

-app.¢:51 FIZhL—ARA v FE2FHEL EventID |22 Z#487E. Value 7% A ~ « 7 1 —)b
RIZBLFEZ AN LTRFEW

data->value

-app.6:68 FIZ hL—ARA v FEFHEL EventID 123 Z487E, Value 7% A~ « 7 1 —)b
RIZBLFEZ AN LTRFEW

data->value
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kL —2Z « A4 X hE NightTrace Y — /L&l - TRk S B Z ENAREE 2V F LR, £
NightView Ot —7" « T3 FHEEAEEE L, £ D% NightTrace DLEHNIZRE Y 5,
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E—7F - Fn\vy

At 7 g o TIFFERICHER] 7 NightView Db —7 « FXy ZHEEEEICHOWTHBI L7,

L7 L7 5, NightTrace £ 7 3 a AT I BN 72 W0EAT 3-42 21—V D
NightTrace D¥#fi] IZHEATT IV, SHBWVWOTHEARES v a VITRED Z LIXFHETT,

A €Y OFEEE T /Sy 73 5 OIXKEEN D TR AT 5 AReERH 0 £97, Bl e
=73 C EFE o malloc () & free ) 2—7 4 U T A IZ X > THIIS DT B TE X
OS2 A€ DEGERLET,

NightView X, BFROLD T 0TI L% a A NVEIT) 7 SELHEET v r—F —% W
e, AFTVDOHI BT, i, REDT T —2EHRB IO D720 DEN - HRE A 12
it L E+

COBBD—DNIT Ny 7 - Talr—F— AL v FFLRIRIE, 7ry 7 2F0HTEIV
T 2 HIEOETEN, BED L LTV DEILEDONT ZHEBEILE L TWDHZ L TT,

NightView 13 —fxf072 b — 7B T T — 24 5 2 2 DB 2k 2 R ERT Nv 7« LU %
AZELTWET, HMOBRETUVAT L - Talr—4—0zFH, oY Toniz7ay 7oA
A~OVEA, BEBNEENDT FLAEEEELET,

B AEY OXF =TT 4 2OHFED 1 >THRIBESNET

- b—7 BB malloc, free, cal loc, ) DIFONH L O A AL L L THRESN-HHETE
— 72k EF =

- free £7zi% real loc BIFIN A OBV B TonT oy 7 52F oy

- heappoint #2275 L/-Wflict — 72k E2F = v 7

- heapcheck =~ > RRETINRFICE —T 2k T = v

heapdebug =~ > NF 7213 Debug Heap 7 « > RUDHEEOHREXL—T 4 VT 4 + L—F U »
FEEN - E N SV OBEEE T NightView b —7 « 25 —%F = v 7 _R&EEHIEIL £
9, HEA 1ICRET D & NightView [ZfEE O —F{fECe —7 « =7 =IOV F = v 7
LET,

heappoint i7" m ARt —7 KA v FBFHEASIL TV D65 % FEIT7 2 FEC NightView 2= F
—ZOWTF =y 7 LET, =7 KA FORITEHRIBCTEFREROLOT 177 MMFHATLHZ
L AT,

free /=it realloc RFEEINTZEOE A DT 0y 7 DF = v 7 ITHETT,
4ODAN=RLETHELLET, RAD 3 ODAD=RLRNHAE, b—7 - =7 —DHH

TR =~ DaALTHXAL « ALy FRLTT T T L - TTVr—va v OFETETS
nWET,

E—7 - TRy T DS

326
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TWTDHZERRERZE, WO DOE—7 « TRy 7« av N7 atAff)MEIEL T
WAGEDORIHRET A L &0 ET, Tar—ra BRI ELKICE—T - TS
MREZ T 77 4 7L &K D & L7234, NightView 1ZZ DR E 2T Z E N TERNWI & &4
LEET,
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S ELURNCAEZ Y a v EAFy S LTNWED Tlapp 7' B ARBET Ry 7 Cldi
WA, atkAEo—RLTRFEW:

nview . /app
- &b RFHUT. 7Y —3 3 U8 NightView TERBETH THLIHEE, (Kkriar
T HiE1E4 5 72 ®i0)watchdog_thread o protected @M% HEZNIZ LTV 7L & A LAL
HA—TIIADZ L SHERDHY £7, 286 THDO Xy FKRA > MEHIBRLIZZICT =
TRAEHBELTTI,
rerun
- watchdog_thread Z AREMIZT A RAREBIZT 72D TFOa~v L RE AL TFEW

patch 293 goto 308

- NightView A1 >+ 7 4> KU ® Process A ==—7» 5 Debug Heap... A == — « &7~
a VEBBRLTTFIN,

Debug Heap 7 1 > KU BN ET,
- ¥4 7 n s EEO Enable heap debugging = v 7 R v 7 A& BINL TF X0,

- Debugging Level 835 Medium R % > Z# F LT F &0,
- Specify check heap freq 7% 2 k « 7 4 — /L & LIZEBE L TF IV,
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DebugHeap 7 1 > RUITF TR ERU L HICRA DT T .

1] Debug Heap x

[%] 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 Stop  Print
f fill modified
[3€] Specify check heap freq |1| ‘ ree i modimE x
free not at beginning [ (%]
] Specify retained free blocks | 100 | || tree unaliocated % %
["] Specify heap size [ l malloc zero [ ]
memalign not powerof2 [ [
Slop size [0 l
out of memory ] ]
Walkback entries / block [8 l post-fence modified (% [
Prefence size [4 ] pre-fance modified (%] [%€]
realloc not at beginning (%] [%]
Postfence size [4 l
realloc unallocated % [%]
—Fill Settings
[%] Fill malloc space [I'u'lallocfill byte: OxcS ]%] [Pre.fence fill byte: Dxbf ]%]
[%] Fill free space [Free fill byte: 0xc3 ]%] [Post-fence fill byte: Dxaf ]%]

[3€] Check free fill

[ oK H Reset H Cancel H Help l

X 3-17. NightView @ Debug Heap ¥4 704
S EFEBATAEOOKRF UV ERTLTEA TR EZATTFEN,
INSDF T aiFZT NN =T TR TET 7T 47T DL, NI —D
FEEZRNT 1Dl sni7 vy 7 258 T52 L, =7 —&2MRiTo572oiIcERENT
YA XDAEY OKIGEIBELE ZAIZENDAETY) 2B YCEHZ L, DO —TF - 2T7—%
BHL T eI a%ELTb 2 L afRLET,

- MBHOETEHBET SO Resume 7 A 2% 7 ) v 7 LTFEW,
E—=T TNy T - OFVFDOERE

main 710 7T MLV ERENT 4 FEHDO AL v Fid heap_thread & FEIT 5L —F o & E4T
LET,

ZD—F i scenario BEOREICHEAS W THEA REI AT Y OF/EZHB D IR LETLE
To TNHOBRIEITEM ATV IZHDL L R —F— - =7 —2REXTDHDTT,
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130fTHICT L—2HRA V FEFRELEL L D,
S YR RO I30/THIZAZ B— L LTS
sleep(5);

S EDITOEINTEZ Uy L, Ry 7T v - A=a—/ 5 Set simple breakpoint % i
WLTTFEY,

NOTE
F 7 a T, Eventpoint A == —7»5 Set Break- point A == —IH H Z{f
FA. £721% NightView A A >+ 7 4 > K7® Command /3% /L TLLF D =
YU REANDOELLMTEY 1B01TRICT L= RA V bERETDZ
EDTRE TS,

break app.c:130

7t A1t heap_thread NO T L — 7 RA  MCELTETHOAL Yy RAEIELET,
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F)F 1 BREhfzRA U2 DER

— R T — BRI S NI AR — - TRy V HHAEETH LT,

TNEBRHT 2 HiREE STy 7 2RE L, FFEORY — U THRkESNT vy 7 &1
W5 L% NightView IZHRT2HFE T, TORIZT 0y 7 BHENTEBRE. TONENTHE
N TCHDLEDIT TV r—ra e —%2 X VHEEATLZERRETT, T0RICTay
Z\ZEPNTZHE . NightView IZF N2 TS 2 & BN ATRETT,

F 7 4/ kTheap_thread 125 2D F U FOWNWFH b EEIZIZEITESNEE A,

S U UA 1 BFETEIEBITE, Command 74—V RTULFD 2~ K& A L TERK
scenariolZ 1 Z&REL T F IV :

set scenario=1
resume

RIS BMEBENTUTOa— ROMAZETISEET

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

R OATIFBEICH I STV 2 8IRICEIY YT o ZROFEM 2R L THET,

NightView [T —HW =2 FA LIzt —7RA > b, £2IXZ DEA1F 170 17 H O (heapdebug =
< FD frequency R Il S e —7ECINERE LET,

NightView |zt —7 + =7 —%2BH L7z T o R 2L L, LD XL D R4 H A
LET:

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

TR SNTZT 0y JNOBFHART vy 7 MRS LRI AL TERE S
FRIZEALET,

Data /S /Uik b — 7B D IEWICT The <Kk & I D JB M2 R T 5 OITEFRI T,
- Data A == —7>5 Heap Information &R L TTF I\,

Data /<3 /L'73 Locals <° Context /X% /L & [6] UL E T NightView A A > « 7 ¢ > KUIZiB
mEnEd, #HLwg 72 Data SFVHICAERESET,

S HilmcBmEnzData X 7 &7V v 7 LT FIWERIZHAED X 7 L LTHRD B> T
L30T, ZHIRS XN EH Y FHA),

S (METHIUD FTORKOHZ2HEOEENRZ 2 X ) IFO R LOMICH D480 %22
Vo7 LAE~NKT v 7 U TRADOIIOY A ZEETLTTFINY,

- BI{E D heapdebug # &% R.5121%. Data /3L Heap Information ® Fizdh 5
Configuration THH Z#JEBBHL T TF XUy,
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- b= OB ICET SR EF A /LA 121E Heap Information ® FIE A Totals & BEA L

TTFav,
Daa
Hem |Va|ue
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 an
- post-fence 4 bytes with Oxaf
- pre-fence 4 bytes with Oxbf
- slop 0 bytes
- free fill with 0xc3
-~ malloc fill with 0xc5
- hardware overrun protection disabled
- frequency every 1 heap operation
- heap size unlimited
- retain 100 free blocks
- walkback 8 frames
- check free fill enabled
| an

X 3-18. E—TD#Et LB

NOTE

EE . Data /SR AADOLETOERITNOF Ay ST a2 5 EE LT
LLCHLEHRSNET,

Totals 27 v a v OMEIZV AT AT L > TRV F9,

- Totals & ConfigurationHHHE Z#V BATF SV,

-locals # 7% 7 U v 7 LTFEW,

Locals 7St /VNDIER U A MIHAEFRRENTWNAE 7 L—AZE#E L7z — bV EKEZ R LT
F9, BHoptr OEIFHITRPERE Y B THRID)E—T « T RLAEE AL THRNWZHITR
THERRENTNDZLITEELTFEY,

ptr HHA Z&BIT % & (heapinfo) HE# &£ /RLET, ZOHEAZRERMT L LREGL—ESRE

NEERA 2 —D7 vy ZICET LBMEREF R LET
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* JRHE - freed, but retained

* 7 RL A%

* HAX

. I?"—‘

o SRR L OE D Y TREHIL., BREESNRICE D Y TonEB I OMBEn-7ay 70
N—F 24 5 walkback {E# & &£

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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)T 2. ERGRA V2 EORRK
KO8T T — 3R A o F—EBBERT 5, SEVERICIIe—7 - Try s 2B L
TWRWEZE KT 2 Z LT,
- v REHEBELTI0TAD T L—7 RA » MCEESETT S :
resume
- E¥scenariolZ 2 #HELTF IV

set scenario=2
resume

CHE S MENTUTO=a— FOMF 23T E7 :

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

NightView ($EH 2 it LULT O X5 2@l Ra2 A LE9

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 ZHERN T AT KA VA =L IR TV DHIHA,

NightView 3 glibc 7 27— % —NO R/ 5 7 L— AR+ ATREME 5 0 &

4, FOEAIL, heap_thread NDO 7 L —ARERINDETuUup 2~ R

AL TFE,
MBI > TWD =7« T uy 7 IZHT 2 1EHRA TSI 550 5FikiE. info memory =< K
AT A2 L TY, ZNiE Locals 2SR /LNOD ptr IHE O F TR T& A1EHROT F 2 MHD
% NightView A1 > - 7 ¢ > K7 Messages /S /WCxt LCHREE L 97,

- Command RNV HNTRD A~y REETLTTFIW

info memory ptr

NightView I Messages /S 3 /VNIZIRD L 9 I 1 &2k L E9 ¢
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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

FRIEAENIC T 0y NI T =B N2 2 HE L TVWAZEIEELTFEY, Z2TO

KEROMEIL, 2 ERHORADPBICHB SN TN T vy 7 2R LIZZ & TY,

ZO%E. FEEOMIKICEET 2 walkback 1F#iT, EBRICT vy 7 2ffliLiza—F - k7 A

¥ hERE SIS Z L3R D O TEM T,




DFVF 3 BYHTEATOV I DIREBA-EZTAH

NightView D/

RO—MEH2 =T — (IR RZERAZEV U TL, SDEVEDEToNZT vy 7 OfkbY &
R THEZIALZETY,

- utbtAERBEBELTISOTEO T L—2FRA Y MCREEESHETTFE W

resume

- ¥ scenario 12

set scenario=3
resume

RIS BMEBENTUTOa— ROMA ZETISEET

3ERELTFEW :

ptr = alloc_ptr (strlen(MyString), 2) .

strepy (ptr, MyString); // oops —— forgot the zero-byte

NightView IZEHE 2 LLLT O X 5 22 Ra i 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 /X /L INDZEEL ptr OFHITEN /R AT —FZ ZZ R L TWRNWZ EIZER L TTFEN,
T ptr "SR —7 - Ty 7B L RLTNA2H T,

-
—

—7J7. ptr & errors U A MMZBI$ 2 (heapinfo) DIFMR % B4 2 & . post-fence(Z7 1 v 7 D

BNEL I ptr CBRINTWDH TRy 73N THL L AR LET,

2

Context
Item Threads 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)
- [B] iptr 0
= 3] ptr 0x2aaabc000980
- =] (heap info)
- state allocated
.. range 0x00002aaabc000980 .. 0x00002aaabcO00D98T
size 8 bytes
E! 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
< («]¥]

X 3-20. E—7F « T5—0O&H
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A 4 XOHee—T - Jov o oEA

WO 72T — 1 ZFENCEID Y ToHNRE AT Y Z2EHT 201 bT 202 ENE 2 & T
G, a—K«®BZ X ME, malloc() Tl < calloc() DFED L H ICEEGICEI Y ¥ T HITZ A
FEUNEaIZPHEENTHD ERELTWAHREENRH D £7°,

- b RAEBEBELTI0TEOT L —2 R A MIREZESETTFE N

resume

- SIGSEGV 3 b N7z 502> THIEIET 5 Z & % NightView (252 T, [FERRICE %K
scenariolZ 4 ZREL TRV :

handle sigsegv stop print pass
set scenario=4
resume

CHE S MENTLUTOa— FOMF 23T E7 :

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

NightView ($EH 2 it LULT O X5 2@l Ra2 A LE9

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

BOHE—T - TRy T e F T a U d, P AT Y OFERE B EICHRET 72O 721 E
D YT BN R 2 % F5E D32 — 2 Tlifif=4 X 9 1 NightView (CH R LE T, b—
T TRy T EANC LT A L7z Debug Heap # 1 7 1 7 N Fill malloc space 7 1 —/L
RMSA K e XZ =% 0xeh IZT DL HICHRELFE L,

S I ATEY - Ty I ONEEFRRTHIIILUTFOa v REETL TRV :

X/x iptr

SIGSEGV o 7 /WA EKfn iy = T — 72D TF = — b U TV Zfifi 3 51237 0 v X 2 AR E+ %
VRS £+

TUFDavr REFTLTRIWN
kill

- Process V— /L3 —NOReRuN 7 A 2 M F LTI /I A2EHBEIL T RFI W .

9

NOTE

HHWNE, Tukt REMREIT A 7512 Command 7 4 —V KB EELLT
Da~<y REETTHIEHLAHETT,

rerun

3-36



NightView D/

NOTE

NightView 171 7 7 AOWRDELTH DD DRI TDA R MR A
hRo b — R E 2 BB A L E T,
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FVF 5 V—Y DEd

T —F3AE Y OREGZREN Z R RN H D MORIUTY — 27 TH, ZOHEHITIE,
I T EANDEDRA L ZIZHEBRINTORVBNICEIY B TONTCAETI DT Ry 7 &L
TV =2 %ERLET,

V— 27 OiE CPUMHRB L Na—W— « T F U r—3 g o ~DREICKH LR HEBICELG

BITZTY, €9 THDHIH, V=7 BHITRAMRERP 2 —F =0 ShIZRIZOARFE TSN
=7,

- utbtAERBEBELTISOTEO T L—2FRA Y MCEEESHETTFEW
resume
S UTFOa~vr REFTLTRFEWN:

set scenario=5
resume

RIS BMEBENTUTOa— ROMAZETISEET

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

NightView [ZATE O K S ICHEZIZY — 7 2l LEE A, T rE® XX 130 TEOT L—7
BRA v MZEE LS EE IR LET,

- ZOWE T, Data /SR/VIZIEE BT 5 72912 Data A == —)>5 Heap Leaks... & 3R
LTU—7 OFEZHAMICER L, NewlLeaks 7 VA R¥ v %F = v~ LT, DataHeap
Leaks A4 7R Z7HNO OK ZHTFLTTFX\,

AH/EIX NightView 12V —Z ICB L TF 1 7T A& S8 T Data 7<% /LN D Leak Sets
HEEZRRLET, /NS RT70 77 LA TIIABETIEECRVWEIIICAZ Db LLEY
A, KO KRERT 077 2L IR O Z2VLELTIAREENRHY £,

"Data¥ 7% 7Y v 7 LTFEW,
- MWETHIIT Leak Sets A A BB L TTF IV,

BopLConferyay s YA RXE—EKTBY—7 - &y I —3KT 5 walkback & 3EiC
BNMEERFREINET, ety FORERIE, &5 Y TET T EBBFRE/ZE ~
DV —7 Liz7 vy 7 OFFIZHOWNTERRT B I D walkback Z 42k L F9,

T HAARZTOY =2 -y FMHAEZRM L, VW TEILUCET % walkback THH 4 BHH L
TF&EW,
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app. ¢.® 15717 H @ heap_thread ) L —F 12 X > THE|Y BT H7-F % walkback 237k LTV
BEICERELTEFEW,

Data

Item

Value

£ g iHeap Information

i H- ¥ Totals
[ Configuration
£ ¢ Leak Sets
G- Q# leak set, 48 bytes
- G leak set, 37 bytes
i IR walkback

B @ 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 DFRIIBFHLOV AT AL > TEDLYVET, LTRLEL

[X] 3-21. Heap Leaks DR

NOTE

I 8Tbyte DY —7 « &y MIEEEZMITTFI,

FRENTRED T L— AT, VAT Al pthread 73> 7« 7 7 A LR
AVA =N ENTWNDNEITE Y £33, heap_threadONF 7= 1%
pthread 7 A 77 V (start_thread))NT&H 2 ATREMER H VD £,

NOTE

Data /SR /VINDFAEDIAB & 138 7e . Frv AREIE L2 leak

sets HHEIZHBAICHE T SN E A, BRITT 77T LFATHOH 5

TOV =7 DAFyFvay hThDHeH, BMDY —7BnFAELTE L

THOEHESNARNEL LRV T, HlREZERTHI2E, (Data A == —7»

5 Heap Leaks... &R L OBID U — 27 OEEZER L TTF S0,
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Scenario 6: Allocation Reports

NightView IZHI W Y THNETO AT OFFEMARRE LRI L E T,

FOMEDOVEMRIT CPURHRB LN —Y— « 77V rr—3 9 VOFEITRBA~DREICK LT

IHEFIZEMATHTT, £ ThoD, B0 Y TOREIFHAMRERR 22— —hb Shiz
BFCDHRITSNET,

- ¥ scenarioll 6 AR ELTHRFEW

set scenario=6
resume /one

Ziid(resume =~ RIiZx4 5 /one /XT A—X% T DH7=%) heap_thread D& L. BN
DENY B TEITHVET,

ALy RIZ 1301 TEDO T L — 27 RA o MIRIET S & FEEIELET,

- ZOFES T, Data A == —7>5 Still Allocated Blocks... 28R L CE| 0 X4 COWME % HMEIC
FRL, FVARZ L E T Y v LI=#IZ Data /SR /VIZIE R 21895 7= % Data Still
Allocated Blocks #1471 Z/IN®D OK Z# F L TTF SV,

AfRFEIT NightView (271 77 A&t & Data 231 /VIZ Still Allocated Sets HHH A3
RLET, NS m s T ATIEIARETEETRVWEIICRAL b LLERAR, LV RE
R0 MIE LTINS Y O Z BB LT LR D 7,

T (METHIUD) FTOREKOH HHEORENEZ D X IFORE LOMICH D480 22
Vo7 LANRT v 7 LTRADIIDOY A ZaZLH L TFSUY,

T METHIUTStill Allocated Sets HHZRAL TSV, FIVYToHN/ZTry s -
ARE—HTHEY Y TOEy MEC—ET 5 walkback & HITBIMEE NFRINLE
T ety FORBEIZ, £F0 Y TR TR EBRERE DY) —7 LicTay s
DN DN TERT H D walkback Z#2HE L F 5,

- B X3 1048576 O al located set THH ZEEH L. v CEICES# 3 5 walkback IH H
PRELTTEV,

walkback 1% fune3 O B%ic L » TEIY ¥ THL, ZiviLapp.c D 1621T7H D

heap_thread ) 1 —F >N T alloc_ptr O O LICE W EB SN/ FE2 R L TWBHEIC
EELTFIW,



NightView D FIH

Data
Item Value =
B i Heap Information local:19137
Leak Sets local:19137: new at heap operation 112
[} P Still Allocated Sets local:19137: all at heap operation 218
£~ 7+ allocated set, 1048576 bytes 1 block of 1048576 bytes, 0x00401354 in func3() at app.c line 177
P E IRy walkback 0x00401354 in func3() at app.c line 177
2 Frame 0 0x00401354 in func3() at app.c line 177
Frame 1 0x0040137d in func2() at app.c line 182
Frame 2 0x004013b5 in funcl() at app.c line 188
Frame 3 0x00401475 in alloc_ptr() at app.c line 217
¥ Frame 4 0x004012c1 in heap_thread() at app.c line 162
P4 blocks
allocated set, 8177 bytes 1 block of 8177 bytes, 0x00401354 in func3() at app.c line 177
allocated set, 4564 bytes 1 block of 4564 bytes, 0x00401354 in func3() at app.c line 177
allocated set, 1024 bytes 1 block of 1024 bytes, 0x0040138c in func2() at app.c line 183
allocated set, 272 bytes 1 block of 272 bytes, 0x00002aaaaaabe8ad at <_dl_allocate tls+36> ]
allocated set, 272 bytes 1 block of 272 bytes, 0x00002a3a3aaabe8ad at <_d|_allocate_tls+36>
allocated set, 272 bytes 1 block of 272 bytes, 0x00002aaaaaabeBad at <_dl_allocate tls+36>
allocated set, 272 bytes 1 block of 272 bytes, 0x00002aaaaaabe8ad at <_dl allocate tls+36>
allocated set, 62 bytes 1 block of 62 bytes, 0x004013c4 in funcl() at app.c line 189
allocated set, 48 bytes 1 block of 48 bytes, 0x00002aaaaace32c3 at <xt_get_default xtconfig+21>
allocated set, 37 bytes 1 block of 37 bytes, 0x004013c4 in funcl() at app.c line 189 -
allocated set, 32 bytes 1 block of 32 bytes, 0x00002aaaaaceB487 at =xt trace register_thread+17> E
KD

X 3-22. Still Allocated Blocks DF&R
NOTE

Still Allocated Sets DF —F I ATF AMZ LW BV ES, LTRLELD
12 1048576 byte DEID M ToN/-ty MIEFLTFI,

NOTE

Data /SR /VNDOFEEDIEEB L 38R, 7 r A0MER L7ZKZ Still
Allocated Sets HEIZB®EIMICEH INE A, kT v/ T AETH
DBHBHERTHDY =T DAF v Fay hThAHIZD, BMDOY —27 3%
ELEELTHOAEESRARWEE L0 4, HlR2EHT 51213, (Data
A == —»5 Still Allocated Blocks... 2 3&R L ORI DOEI Y X4 COHL &2 TR
LTFEW,
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E—7 - TNy TOEML
ST TR TIIETEETOA— =~y REIEHZT DI TOa~wy R FELT
LTFaW:
heapdebug off

- Eventpoints /SR ALANDOT L —27RA > a7 U » 7 LT Delete &R, £721TLLTFD=
<V REFATLTI30/TEDO T L—I RA > FEHIBRL T FE W

clear app.c:130

INTE=T - TRy 7T LF 2= )T D hE Y 73T T,

NightTrace M #E{i

Kt/ 910138283 —=D ML —ARAL U bOFIH] BZ 2 a3 VNOFIENET LTWD
ZEERHHEELTVWET, £ TEHRWEA, T0k®7 v a VRS TENDLDOFIREKZTH
RS TETCFE,

- Tools A == —#%BAV T NightTrace Z8#R L 72 . NightTrace Analyzer %3 A T
NightTrace ##Z#) L TTF IV,

Fa— RN TADOEY OFE Y v a T NightView (ZEH LEEALNR, FATT7 7 A MRy T %
BTl hL—RFRA N RFET20ERH Y £7, NightView »HITUI0EEL 325, EIfTL
T TETONRyFRA U ME FL—AKRAS > M ERFFLET,
S avw U R4V RIZUTEAN LTI R ERAEEIEL TS
stop /protected
- Process A ==—/»5 Detach 27> 3 U AFRIRL TF XV,
- NightView ##£ 79 51Z1% File X == —7/>5 Exit NightView 47 3 V28R L CF X
/AN
NOTE
EH L. NightView N2> 5 BR#A S 727 v & A 13 NightView & THEFIZ 6] 2
FTHEyFLIEELTHE SNET, ZIENLZRENT S0
NightView TfEH S5 v =V SIGHUP v 7 F V&R ET B2 T,

K77V r—v a3 SIGHUP 219 5 O TIAT LT 2 Z LS HDkE
K

#&7T — NightView

Z 4T NightStar RT F=— ~ U 7 /L@ NightView DI T TI,
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4
NightTrace @ ¥

NightTrace IZv > 7 NAB IO~ AF T rtyh— - 77— a OB R E8 & T4 2
DT T T 4 H - Y —)L T, NightTrace 182D CPU % 72138 KD v A7 A L CRIEHC
EITL BT e AN L2 —YF—EZOT SV r—vay « FT—F « A XU MNERRFTH L
MNHEBETY, NightTrace (3 & DL AT ha—)b, a L TH AL « 2 vF, < —filok,

R=T e T b, BIOABD L IR =)« AR N ERET L ENTRETT, 7
Vor—vary ARV N —3 - A XU NEFFHT 5 Z & T, NightTrace 133 A7 A4 K
DFR AR U CHIE L E 3, ®iZiE, NightTrace IZ%MLER HFIETENRLD ANV M4
—P—WX—A RKE, T4 AF VT TR, BT A L ERREICLET,

NightTrace {4 2 & 2 —V — 3K O 2 —¥ —18 L U —F /L NightTrace 7 —F > % {FF
RGN RRFICE IS 5 Z LA FREL 72 U £97, NightTrace IZEFE FIZHAHTEEOT —F
DFEATEBMG. 1L, —REIE, BT e = — P — TR L 97,

NightTrace = —H%—|% 1 DU LDOT —FE L DEFR THMIND [session] % EHRI L ORGFT
BILENARETT, TNHDERIFIT L DONET—RLERE, T OEREEAL R
75 CPU, 7—# B, HEDOT —FE Ik ND L —R « A XU NOFEEE &R FE
D

NightTrace MFEEh

NightTrace (% NightView ®F|H| 7 v 2 v OKRZEOTFIETESH SN E Lz,

[NightView OFf| ¥27 v a2 A% v FLESA. Fa— NI TADOKEZ v a 2Bk
BT AOETEER)T AN 0 I A% L RA-4—=VD [P/ I s0E L

K] Z&/), NightView N CT7'r 2 7 A%z iEEi(nview . /app), T L T323X—YD [FL—2
RA L NOFH] OFIAEZFETLTFIVY,
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Nightirace = New Session (on raptor)

File View Daemons Search Summary Profiles Timelines Tools Help

PEH R -ramPP@P: ELNL 8 a

Daemons

Type | Daemon Target Logged Lost State Attached Buffer

kemel_trace_to_gui 0 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

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

A=ma— s R=BIRY =L X—=D FD NightTrace A A > + 7 4 > KT OPIASN—JIEILLFD
2 ODNNFNEEIHET

%% 4-1. NightTrace Panels

Daemons MR IhlT—Fr2FRLET,
Trace Segments HKhL—2 77X REFELEZ FL—R - T—F DIUE)
EFRRFLET,

Daemons SRV OFEHEIXT —E v L a—W— - TT U r— 3 v EORTHEA I IH 2
FEY RNy T 7 NOEAL Ry OB LT —F 12 & - T NightTrace ICEZIAE N4 A X
>~ O¥% (Buffer & Logged DFID FIZ#NENn)R LET,

Trace Segments /X UXBILE Events /SR L & X A KT A v % flio CHE I FTBE R LB S
TeA Xy FOBERLET,
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NightTrace DFFH

NOTE
Trace Segments /N RAVHIZERR SN DA N2 bO#IL, 81X Daemons
NEAVNICFIRENDA X hOBKE TR 9, AiE LI INT-A

R BMTHDLDICH LTHEEITAEAR DR FT MBI I NT= AR
MIKRIEITER DA A X LS SN ET,

—

:__-Ij:_ s F—F ,wﬁm
NightTrace (T —H—+ FL—2R « f X2 M EZITWD 2 —H — « T—F L &2 — P = HERL
52 LA,

Z—H— - FL—R « £ M NightTrace API 24 22— — - 77U r—va v, &
721X NightView TENOEZFHA LT 0 7T MLV AR INET,

&Y app e T ARHNTEANRY MEZITRA 22—V — « T EHERLET,
ETFo7 YV r—va vk Rica—Y— - F—F U EERT 5T

- Daemons A == —25 Import... A ==— « 47T 3 > T Running Application 4"+
3 EBERLTTIN,

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

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

[ 4-2. Import Daemon Definitions 44 704

Import Daemon Definitions %' 7 & 7'1Z NightTrace API 22— /L& & A TV 5 ETH O —H
— TV v a il —R T ORMEERT DO A AREICLET,

capp TV = a IHIET AT U —EEIR LT,
- Import Selected R ¥ VAT LT F I,
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Import Daemon Definitions % 7 &2 713 LT, H L 2—H— « F—F U BNERIN
NightTrace A >+ 7 1 > K ® Daemon Control Area (2B S E 7,

54 7 - F—4 % NightTrace GUI 2R FY—3 V¥

NightTrace I$Z D% OYTHIC R L—RZ « £ XU MEVIAALTENSEZ T 7 A VKN, £
X TA TR D TS 7 4 AN o f B —T = — R TEBA R N 2RI 2O DT —F v 2 ff
ATzt &mEEICLET,

T NITAT APV = RIS TOET,
- NightTrace A A > « 7 ¢ > K7 ® Daemons /S35 app_data 7 —F U AR L TF &
AN
- Launch RZ U 2T L TFEW,
- Resume R& VZM T LTTF SV,

T—EFUNFE 323 X—TD [ R L —RZAKRA 2 hOFIA] T NightView # /L TA L FL—2A
FA Y M bapp 7077 MIE > TEMRSNTNDA XY FEBRAEREL TOET,

Daemons /X% /LClE, Buffer FIZFRRINTWNDHA X2 hOENEL LIED T,

Caemos

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

Logaing

[ ) Launch

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

X 4-3. F—40OxX2 Y
F—EIUOELE

F =2— b+ U 71O NightTrace Hi 7138 nEL, < D2 —F =2 o TEH LR E 257
RERHDDOT, ATV EBEEMHNTHEDICT—F &2 EIELET,

44
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Buffer 234 72< &% 20,000 £ 2 D5 F TR T, 2O% Hat R¥ AT L TCF—E v %2
ELTFEW,

NOTE

F—F BT A EATCH 2 Trace Segments /SR WIZERIREN D A R
%75 Daemon Control fEIKICEREINDA Xy MLV b/ E otz &
LTHOAELLZRWVWT NI, BFIFEA R MIAERLTWDH DI L
Trace Segments /S R/VIZABL S fc A X FER L TCWET LB I
oA Ry NI EE O A X b ol S E T,

ARY FDORTR

a—HP— - FL—R « F—F ZHH L7ZEIZ NightTrace A A >« U4V RURNICE T« X—=
BEMRSNET, TORXR—VFHHEINTZARXFDI AN EENEDA R "2 T T THRRT
DHEALTA L EEOLHBMICAOARAS A ASNFZX—U LD ET,
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4-6

File View Daemons Search Summary Profiles Timelines Tools Help

S Events SR EZNLDA XY MIBEET LA LTA LV EEATOVDHTICAERKR SN
app_data ¥ 7% 7 U v 7 LTFEW,

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

Current Time

0.0000001s

r].00|315 | | | r].ﬂﬂlﬁ 1s | | | r].{]ﬂ? 1s

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 LARNZHEA L2223 H25E. ERTRT LI BRT 741
b Dt % N2 T D Preferences Z1R17F L TWE0E LILER A, File A=
=—)5 Preferences %% L. Timelines # 7% 7 Y v 7 . Restore
Defaults "% > %7 U » 7, Apply to existing timelines = v 7 R > 7 2%
Frxy s L% Save #7 Vv o352 TEROX S ez AT 2
Preferences IZEHE T2 Z L RAIRETT,

AT, SFVEKRIRT T 7 L 9,

BRI F A LTA v A —b T U M52 ETREINCT —EY - Ny 772D
AN 2T Ty vast B AL MEBNICHANA R — L2 B8 S D Z ENFHETY,



NightTrace DFFH

S HALTA L EELETEBOEZTHLRVWOTZ Y v 7 LTFEN,
S A=A T RMTDITTUp ZHTFTLTFIW,
T SERICA—A - T U T AT AU ZFITF L TR,

Events U A MIIZZNF TITREERINTZA X MRBIEN, XA L T4 NZEENLD
ARV NET T T4 ANMIFRLET, EOAX M RAXARWIEGE, BE Alt-Up 2T
LTFEW,

T RNRNTEOHRE 7Y v 7 LTFEN,
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NightTrace # 1 LS54 VDA

4-8

; NightTrace'- New Session{Unsaved) (as'sup =|[E]x
File \iew Daemons Search Summary Profiles Timelines Tools Help
—
i\ — = »
PRl R ~FwmaPPPP z |Elo*%aw & 1@
[ 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 B
12231 3 app cos 361.0214110... argl=-0.507538 lll
app_data =
e T =1
Thread: sin(3508)
User Events:
D.1s [300.15 rSOO.ls
T S T I N ;
r].IB FUU.:LS rillll.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 e —
S” s i ianooieat] | |Current offset-12227 id=2 proc=app thr=sin time(sec)=360.896697770 (0.028964290 from |
b : current time) rr
arnl —.N 8AGMAS |—
4 | ) |
Z|

X 4-5. NightTrace 24 LS4 >

B A LTGANTHIB OB T LA X FNBROAT— - 7775 5L TVET,

7 7 %V T, NightTrace (X NightTrace API Zi#i L CHH 28 LA Ly FamiL, AL

v Il A DGR 5 72 ER LET,

KT TV r—2a 5 20A Ly REGEATEYD, TOHD 4 D 3EDA L v K4 Fi(heap,
sin, cos, main) THH ZXHFEL TWET, BrxDA Ly ROITIZEDOA Ly RiZiggk Sl
VhDHEFERLET, AT, TOIEITETDOAL Y RIZBETE2A RN F Rt a—H— .

AR R T TRHYET,

NOTE

BELDOZALTANTNZT T I DTV E T T ITRFRENDLTL &
Yo TNHIFEDA R FHEEEL TVWRV main 8 X M heap AL v RiZ
457 ~LL 77780 %S, man ALy FIZkn i<t b1om
AR IR EINDAETT VLT HIIFRRINETA,




NightTrace DFFH

BCHRT T DTN THLEE, BOLAIBOFIETHERENTZLD
WHAALTA L OPEEZRT U v 7 LTHEREA,

[NightView OF|H] €27 v a v ND 328 X—=VD [~ L —RARA > bOFIH] IZBWT, b
L—RARA v & sine & cosine ALy RIZHIALTHD, ZNbITHH%Z [sin) BLW
fcos] & LTHBLTWET,

75 TNOERET D2 L b 1 ODA Ry hEFELTOET, 75 L~V 2T 2 Dl X—
b A UBEGX—L 7Y DI LRFRETT,

T HALTAVHNDODEZTHLRWOTEZ Y v 7 LTFINY,

- T T7RNOMEx OB A D ETHDIEL Down ¥F—Z#H T LTTFIV,

T A=A T U RTBITIEUp F—EHTLTTE,

S RURCIRA—ARNHLEE. RA—b AT T FTHITIEIRA = EFIRICEINLTT
S,

TEEAGRIIBAED Z A T A T Events SRV DOBHFREINTIZA R FEBRERH Y F
T,

FKRFERC~Y I REET Vv 7§D LBHEDE A LTA U BBELET, 21 LT DFD

Event Detail fHIEN OIEHIZ. BIED X A LT A L OEANIHR HITWA X2 F &KL T L
*7,
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il

fRODBE

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
IIIIIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIII

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 LS54 iR/ IRIL
FITFINVET, A LTALNE2ODON—F—(TEFHFSTBYVA Rk« T TDFT LRI
TEROFHFAR v 7 2D FICRE SN TWET, ZNHIERMOREEZEZTHFTERTEEA T
9,
EoON—F —FHAEFREN T B EEMEIZ R L ET,
TON—TF—ITHAEFRTT DI ERARARETOT =X |\ZET 2MimE2 R LET, Z0Lr—F
—%&ar bha—)b - =T =L, ZOPIREOTEENH Y 3, IREOEEIIIRE SR
WCFRREN TV DRI EEROEZEL TWET, o TRA—24 « £ T2 L IKADFHEILOIEN
il A—=b « T FTBEHOHENELNET,
NOTE
JREDFEEN 22 WEARIE, RXADETA—L T FLTFEW,
HA LT A EEROPERBENT S HERN OB 7,
- Right ¥ —%#f
ZHIEBIEOZ A DT A L EHRDA Ry h~EDFET, EHZA—L T T HEXA
LTAUPBEN LI Z EICKMADRWITREER DY £, Z0HE. 214574 0 DOBH)
MRZDEICDETA—L « A U FITRight F—ZH LT TFI,

BHLHWE, Left ¥ —Z M T L CEIED X A LT A L ERAIDOA XY MBI LET,
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- Ctrl+Right Z #f
CTNEERENTEBRET 74V T a O~ 2% BB LES, B g
EZEOMBRNICEER X TWARMERY 9, FoXdicarba—i - L—FDKE
I B O ETFER L TF SV,

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

REDFEHR L 3 hr— =T —DLEFHGLOTMET7 Y v 7 LTS,

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

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

TX¥ARGHAARY L - RRILDORA

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
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 )L

Events "RIVZFIRSNDA XY MIFA LT A ANIFRRSNDA N FEFMILET, %R
REINTZA XY MIBIEDOH A LTA %R LET,

- Events SR NANOITE 7Y w7 LTRFEW,
S DA Xy MR IZE Down F—Z T L TTF &,
T HIOA R MIHETIZIZI Up F—Z2 M T L TT X,

AR FNBEIRESND ETBIEDOA X MINBEITL LT ITHERUOZ A LT A4 TFIZHD
Event Detail fEIS X FIH FTEE THID A N> MBI 2 BNEREF TR L E T,

S ROA R b -y MIHEETIZ T PageDown ZFIF LT TR &Y,
T HIOE Y MIBENT 5121 PageUp T L TR IV,

INLOT 7 v id Events SXRVNIZERRT D 2 ENATRERA RV ORI L > THAED X
ALTAVETRBELET,
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ARV MREADH RSB T A4 X

NightView N @ tracepoint =~ K& i~ Cigdk L7z A <> MEIZA <> h ID1I~3 CTL 7,
INEDARY NOFE D AZ A RXTHI LNTERETT,

- Events /SR LNDA X2 D Code 31 LF/RLTWEITE 7 U v 7 LTFEW,
S FOITEAZ Y v LTCary T XA M A= 2 —25 Edit Current Event Description... & #&R
LTFEW,

Event Descriptions

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

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

X 4-8. 1R FEREABIA 47O

- BRI Name 74—V RKEXT L7 Y v 7 LT

cycle_start

% Name 7 4 —/V RIZAJILTFE,

s <add>REENDET—T N - BAEXTALIZ Y v 7 LTFEEN,
- Code B/LIZ 2 &2 ATILTTFE,
- ZOITO Name BN EZ U v 7 LTFENY,
- UTE

cycle_end

Name 7 4 —/L FIZAJJLTF &,

- Close RZ U H#HLTTFEW,

4-12



NightTrace DFFH

Events /SR ILND A X hOFHIE, BEZNHIZEID Y THTF A Ml icxhc LT E

B
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 - YR FDEER

DA <o b DR E T A S MBS BRI 0 5|8k F T % 720512 NightTrace
DIRFERELFITT 2 Z L3 HHETT,

- Search A == —»"5 Power Search... A == —IHH Z8K L TF I\,

EEINTTO 77 A LO) A NEEITZDBIH LW 07 7 A VEEEEZIZEFED
BOEMRETDZ ENAERNL ONDT 4=V REGATEAAT e I BNFRENET

e T =
|Type|Name Status Count Lastloﬁset|
Key / Value | Condition [»|[ 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

[ apply | (B search Baciward |

Search Forward | ’ Halt Search ] [}_‘, summarize All Events ] [ Close l l Help J

X 4-9. Profiles #4 7 A5 #FE -2 1-B%
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FATaT7OEREITe 77 A0 YARNT, RIERLZAETOT 077 A VERRLET,

EAT a7 OMOEZTT 0T 7 AN EEREIIRET DDODA D=L, BIOZEALIC
PE D — R eI E AR A L £,

- Events 7 o —/L KOO Browse...?/h 7 ZH L TFEW

B Select Events!(oniraptan) &

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. 41 Ry FEAEXs7OY

-Searcch7 %A b+ 74—/ KZ27) v Z7LTeycle EANLTTFE, FOHEBELEGTRK
FOA Ry NEAFBRERINET, AX b UARMNTeoycle_end BRERENTNDH
LERMER., ETRITERIRENDETNext 7 A a2 L TTFEV, D% Select R ¥ o Z4f
LTF&EW,

- Profile /X% /L@ Condition 7 A b + 7 4 — L RIZLLFOXFHN AT L TTFE W :

arg_dbl > 0.8
“Name 7F A b « 7 4 — L RIZLLTFOXFHNEATI LTS

obtuse
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- Profiles /X% /)LD Add R Z L TTFEW,

obtuse ZMEA T 0 7 7 A VINBUEER SIZ A 7 1 7 @ Profile Status List fEIkNIZEliL
7,

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

BEDZ A LTA U PBRBIEI B LTI RYIOA X b~BEI SN ETN, ZniEdoa
MEN 0.8 BB IOV A I VDKL ERY T,

NOTE

NightTrace S FIF A[RE/2 T — &% &~ b OFRMKLICE L TR THRKEZ T
RENEIDEZNDOIRY T T v 7 - AT ITRERINEDL, OK 2 #f
LTF&EW,

- NightTrace |Z Profiles # 4 7 v 7L CLLFIZRT LI HA L TA VITREY $9 ¢

app_data

L)

Thread: cos{12515)

Thread: sin(12514)

User Events:

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

D.1s 0.1s 0.1s 0.1s 0.1s

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 E

0_000_000 from current time)

th1=0.8[}385?
R

(D) |

X 4-11. RREEDIALSA 2 1RV

4-15
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S Events XFUIZU A RT v 7 ENTZBIEDA X2 bR 0.8 B2 HiEx &t argl #5FRL
TWAHZ AR LTTIN,

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. BFEHED Events /3R JL
FERICZ A BT A N33R D TFERIC & 5 Event Detail fEIRPICHED A X b2 FRLET,

SRR A= NVENFIVTEHOA R NRAR v 7 RZBE LTINS TICE I TED
FEICLTLIEE,

V=T TPA R hOFRZHHEITENE T, THEFERSNIZHAN T A LT A -
R—= EOFBAR v 7 ZAOY A ZHRRE TRFERRREF]TY,

AT—FDHA

2 DA X2 b DOFERIZMZ T, NightTrace (XA T — b2 ERT5HZ & HAHETY,

S = R—LEDOELEENDProfles T A 2 E 7Y v LTRFEN 4 B
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Profiles 4 7 Z13BEICEE LT 0 7 7 A VDNER SN REECTERENE T,

|I'] Profiles =)

Type Name Status Count Last | Offset

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

Condition | arg_dbl > 0.8 J

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

(mask=ai)

Name [ obtuse |

[%| Close dialog on summary or successful search

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

B 4-13. obtuse FA 7 7 1 LASBR S 1= Profiles #1704
" Reset R4 U EFLTTF I,
- Key/Value &7 3« UR LS State IR L TF I,
" UT#E
cycle_start
StartEvents 7% A k « 7 4 — /L FIZAH L TRV,
" UT#E
cycle_end
End Events 7% A k » 7 4 —)L FIZAALTF SV,
" UT#E
sin
Threads 7% A k « 7 4 —/L FIZAJJL TRV,
" UT#E
sine
Name 7F A b » 74— /L RIZASILTTF IV,

“Add RF AL TR,
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T HATRIZEAUTREN,

sine EWIOLBIDAT — IR EBEINTT A AT LA « X=VDT T IICREMEEFZRT D
ERRREE 720 9,

S FOREHOFZTHLAEZY v LTCaryT XA M A =2 —0 5 Edit Mode IR £ 721X
Ctl-E #fH F L CHEE— MIZAD £7,

app_data = x
. . |Thread: cos(12515)
s . |Thread: sin{12514)
: User Events:
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZDﬁ.s ril}.ls IlZD.ls |180.15
Sl e v b b e b b
.. 01s | 00.1s 00.1s 00.1s 00.1s 00.1s 00.1s
':IIIII|IIIIIIII|IIIIIIII|IIIIIIII|IIIIIIII|IIIIIIII|IIIIIIII
 + [Current Time 97.656 771 203| : [Hover time from current timeline = 96.959 222 837
:  |Start Time 0.000 000 000} "
* * |End Time 195.313 542 406} *
** |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 5rg1—=0.013545 =
[ .|»

X 4-14. B4 LS54 2 DiRE
- [Thread: sin] O 7 ~X)LDOFWTZATICHASWZ T F7 7% X TNV 7 Vw7 LTFEN, 77

7 &0 IThread: sin) O T~V EWATNDKE 727 T Z7HEIEONENT A 2 b & FRIHE
MEEITTOZ L TT,
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Edit State Graph Profile # 4 7 0 7B FIRT X IR ENET

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 LS State IR L TF I,
- Choose Profile...." %  #H L TF &V,

Choose Profile #4 7 u 7 RFrENET,
S UREBsine AT — FEBIRLTFEL,

- Import by reference = v 7R v 7 A ZF = v 7 BONTNDE T EEZFHERLTT I,
- Select ZfI LT F &L,
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- State Color @ 7 ~JLRFWAITOHEBICH LD ONZRZ L E2 7 ) v 7 LTFEN,
Select color # 4 7 u FRFRENET,

a Salact color =
Basic colors 4
EEEEEENEO
HEEEENNO
EEEEEENC]
NN EE)
EEEEEC®&O
Customn colors : =
BOOO00000 ,
UOOO0ooog g
[ Define Custom Colars == l 255 Ed
[ oK H Cancel l [ Add to Custom Colors l

- Selectcolor ¥ A 7 a VW CTlHAD %R L TOK ZMHLTTF XV,
- Edit State Graph Profile #1712 27 TOK ZfiL TTF IV,
s FoRT— PNRBICE, FREBOE I THLEZ Vv LTR Yy I T v T s Ama—nb
Edit Mode %R £7213 Ctrl-E Z# I F L CTTF &V,
L. TTTEFAT— b« I T 7O TFEOEROEL LTsine A7 — MaHRrT 5L IR EN

F LT, ARV MIT T 7 OREGROE S BEICKSHEDO RV E L TRRINTZEEICRY F
B

FTART LA « XR=VIFELL Lo TWARWIREERH D 9. Zhidceycle_start &
cycle_end DA X2 " BBIED X— AR ETIZIETN S & AT SR WIFRITE THUIr#E LT3
AL TWBEHTT,
S AT—h T T7OHRES ) v LTFI,
C2ODARY MBRBTENDBETYT R « RA—NEFST, TV —NR—ED
Zoomin 74 2> L Down ¥—% S TA—L + f T HERT— h « N—=RFKR
ShEJ,

®

A—b o A Y LTERHTBIED I A LT A U BT 2 0LER L DS LLER A,
NOTE

Down —21%h7 7254, Num Lock F—Z2#TF L CHRITL TTF SV,
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NOTE
2T — MIAX—Ah s LAYULD R — L LB LT ETH/NESWN—HD X —
Lo LAYLIZBOWTHA D TS H Y 9, TOHREF, LiZX—24 -
A ¥ LT B OELE T,

THIX sine AT — b DA VAKX AZBRLTWET,

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

X 4-16. 24 LS54 YAD sine AT7—k
NOTE

AT — FRARZBWNGE, 416 =0 [RF7— b OF|H] THBALEZ X
912 Profiles /X% /L Csine D707 7 A LD EZXEFMER L TFIW,

Cos T TR LN DIEMERIIZETRENEZLD LRI LNEEA,

AT— FDOFROERT

RBIZET LIEAT— FORBIET —% - Ry 7 A% LTERRIEDH I ENARETT,

- app_data TR NER—VOFREHROEZTHLEZ IV v/ LTRy I T v 7« A=
= —7)>5 Edit Mode 3R E 7213 Ctrl-E 28 F L CHZEE— M A £3,

S 7Yy FERICBEVROHLIEHOEZTHEZ Y vy 7 LTRYy T T v 7« A=a—hb
Add Data Box 47 3 V2R L TF I,
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H—= Y IVF+DFBFIEDY £,

HLWT—% « Ry 7 AOMELZART A1, £~T A - RE U EHisTH ) v FEGE
EBRENTNWDT T T7EREZT—F - Ry 7 ZAOHMAl, 2F0 Ny MIEZ7 Y v RER
RTDEROEEXFEOT 4 AT VA « X=UEMICHDIEAOHEEE 7 Y v 7 LT~ Y
A% RTv T L, vUR - REZEBEL TSIV,

S TF—H Ry I RAEXZ TN Y v LTFEW, Edit Data Box Profile # 4 7 v 7 /38l E
7,

- Output 7 4 —/L RIZLLFZ AL TR I

format (“cycle = %f ms”, state_dur (sine)*1000.0)
SOKARF U EHLTFEW
S FHRT— PNRDICIE, BREBEOE I CHLEIZ VI LTR Yy T T v s Ama—05
Edit Mode %R E /21X Ctrl-E 28 F L T F WY,

F—2 Ry 7 ZFBIEI VP Tsine A7 — NOBEHBICFET LicA v A 2 ZADE S & (BIE
GNCRATAREA oV —F— L HIDFERLTVET,

Y= ) —FEHDERK
FEDA N FRAT— MIET 2FEMAREROBRMSIMZ T, ¥~ U —fgEfiIc ARk S
E7,
- Summary A ==—7>5 Change Summary Profile... # == —IHH Z &R L T T I\,
- Profile Status List 77— 7 /VICFK R ENTET 0 7 7 A LD —FE) D sine AT — MZ—8T 5

a7y ANVERNLTFI,

sine 7’0 7 7 A WITBEIGEIRS LTV D0 LitER A, #4707 D FEIr<iZdH 5 Name
THXAMAKICRRINTWD TR 7 7 A NARRERD Z L TENEMHEND D Z ENHEETT,

- Summarize All Events /R % > Z# L T TF &W,
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NightTrace DFFH

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
3.519 186 931 @

34 35 0.000_002_084 0.050_056_472  cycle_start app

sin

B 4-17. Y2 — KRR

Y= ) —fERAR—DIIAT — FORBERTOL 7y b, 2T — L0, A5 — &%
DOEAOERIMEE OMOX ¥ v 752G OEROFIZRMELEST, EOXIITV A 2 Y —
NEEDIDEHIETDIZDNT L e~ X5 ) v 73T DHIEMNAHETT,

VA NHNOITELE TN ) v 0T EHERAT—FDEDA VAR ZADREICBIEDZ A LT A

DILEZ B DOETEDEINCY 72 EM L £,

BEDAT — MG OA VU AZ VANBENIT HI2E, ROX L TR

= YV— bk - F—L L THGHAM 23R4 220 Duration ~v Z—% 27 U v 7 LTF&EU,

- YV — RMENREKN SR/ 725D FE T Duration ~y X —% 27V v 7 LTFEV,

T BKEORHHEEROAT — FOA U AZ VAPTO—FE LITEKRINET,

S XOfTEI Y v LTRFE,

Events X° Timeline O/ XFX LV TROLND ERBY ., BEDX AL LT VEEDAT— DA >

AR ANBELET,

BN E RO AT — N OEBREITKIITEREN L OTY, E£/o—FH, A7 — b OFHEE
MD7T7 4 w7 FoRid X 0BRSS REELH D 17,
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- Summary A == —7>5 Graph State Durations... 47> 3 VA BRI L TF IV,
T HAT R INOFEREEL 0 ICAEEL TR,
TOKARZUEMLTTE,

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

HLNWN—=TU R~ — - FTTBIORT— DA VAX L RIZET 57 % 2 btk & a4
mEnEd

FEOITIZAT—bOlA DA L AR L AR L TWET, FOBENEMOBOLIICRZD
A, HxDOA VAR ANFRENDETRA—L - A LTFI,

SAHUp Z RN L CREABICA—A - T RLTRFIY,

T—=B  TTTEENARAT— R e A —HDITOETILHHE OBV TICERINE
‘@—O

Ek DRI AT — FDA L AZ L ADRHEHRI AR L TWET,

BRZIZ AT — FOBE—OEBEPMLOFE EDOERMEL Y LIEFICEWEANH L 5, £
DX RGE. FOFEMIARARE T,

B ARERREA VT v I AR o T_N—V R FREET 5 2 L NEEETT,
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s YU —%E# 7% A7) v 2 LT Delete Current Page #7 U » 7 LT F &,
- Summary A == —7»5 Graphs State Durations % 3R LIEHER2EE ERT 5414 7T i
1AL TFIW

sine Durations

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

Start Time 0.000 000 00O

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

Span £51.045 141 353|| 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 0.1s |_| 00.1s 00.1s
| I | | L1 11 L1 11 L1 11 L1 11 | I | | I | | I I | L1 1 1 1 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. EEEhF-XT— FERYT S5 2

I 7FE0EMETSICERLET, T4 « ST TNOBEDI A LT A TR A LTA
VDAL LTAUBLOEeNts SR EY T LTCWVWET, ST T7DOEITHLI Y v T AL
EINLETONRIANOZ A LT 3 BEIL £,

NOTE
FRa 7R BERIC R D E9708, IRAEEZEIC 1 2308 5 & RERICITP R TH
(SRR & 22 2 FTREMED B W E T, BB AR b OREONLET

R TFNEZ AL > THEMEIR 2R B (EBRITIIEREL 0 L 2 D AR’ B W £9) %
MLTFSW,
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T—R TS5 7DESE

-appdata FA LTA L - R=VDETEIY v 7 LTHR LI LTL SN,
- Events SR DH A MANR—DOF EEZICH LA LDRZ o E 7Y v 7 LT EHIER
LTF&EW,

AR N EETE L DITEEATWAEEE /57 « avFF—LRO0E T, ZNiTk B e K
TECRAZ ENHERAE L7 OIS EA - TWET,

- app_data DT B WERRARLDEZTHEZ Y v I LTRy T T v 7« Ama—
/5 Edit Mode &38R E 7213 Ctrl-E 2 F L CTHZE£— M AD 77,

- graph container & L3O FEARFRE 7 U v 7 LTFEW,

T WUR BV NEEN LTl EEOAKCERPRICEE LT,

S H—INNRETFTERT2OORANE D126, T—% « 77 7HOEMEED DI
F7 e arTF—OLEERE7 Y v LTLEDIEI~RT v 7 LTFEN,

app_data &[>

Thread: cos{3354)

Thread: sin(3353)

User Events:

|60.15 IlZD.lS
I I 1 | I 1 I I I I 1 I | I 1 L1 I I

0.15 20.1s
| | 1 | | 1 | | F | | 1 | | | 1 | | Il | |

4-26

* [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 [

00_000_000 froem current time)
argl=0.622515

B 4-20. MRE—FDFA LAY

PR zEMHET ISR 1 A F L )RR S~ T R RE U EBEL T T &,
S JT7 e arTr—gEHOKEREE ) v 7 LTREEN,



NightTrace DFIFH

ST T7 e arTF—0ORAEEZY v LTR Yy FT v s A==2—75 Add to Selected
Graph Container #3841, i\ TV 7 A == —M»5 Data Graph 23R L TF X0,

H—= MFHFRBICEDY £,

T ANROFNETER S NIZEMEZ 7Y » 7 LTFEN,

app_data

Thread: cos{12515)

Thread: sin{12514)

cycle = 0.000000. ms

Current Time

482.672 852 902

0.1s 00.1s 00.1s 00.1s 0.1s 00.1s 00.1s

Start Time

0.000 000 000

End Time

651.045 141 353

Hover time from current timeline = 231.555_441_237

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 = 452708

CHALEZENYOT =% - FTT7ORNMES Y v LTFEW,

S UT7 s arTh—EHOENTWAEMMPEEDS LI EERRET—X - /T 7
B~ TEMERMRET —4 « VI 7 TFEH~RFT v 7 LTTF &,

S ZEWTVWAZERMED D IFH LA INZT—F - V77O LETOREZ Y v 7 LT
FZ w7 LTFEW,

ST T TORIEEELT NI v LTFEN,
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Edit Data Graph Profile # 7 v 7 3B E 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% Ak + 7 4 — )L RIZANLTTF S,
- UT%E
argl_dbl
Value 7% A b + 74— L RIZATILTTFEW,
- Edit Data Graph Profile # 1 7 2 7% U 3I121Z OK 2 L T F &L,
ST I T7ORMELES ) v LTRYy T T v e A=a—) 5 Adjust Colors in
Selected #3&N, Y7 A =2 —» 5 Data Graph Value Color...Z3#&R L TTF &,
- F—% « 75 7 HIT Select color XA 7 1 )b BIFADEEREN L TTF &SV, Select
color ¥4 7 ZH#ALBIZIZOKEZ 7 U v 7 LTFEV,

s FoRT— PRI, app_data O T LB WIEFIR AKX AL DEZTHEAEZ Y v LT
Ry 7T w7« A=a2—m5 Edit Mode ZBINE /2L CUI-E 2T LT FEW,
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T TR T APMES LB A RDITIIR R E AL LTSN,

NightTrace DF/F

app_data

Thread: cos(12515)

Thread: sin{12514)

User Events:

cycle = 0.000000. ms

. [ :
1 1 [12?1 1 | 1 1 1 1 FIB

0.
1

1s
| 1

D.1s 00.1s 00.1s 00.1s
v b b b b b by vy

00.1s
pia iy

00.1s
1111

00.1s
L1l

Current Time 482.672 852 902
Start Time 362.004 639 676
End Time 524.765 925 015
Span 162.761 285 338| |[Current offset=28745 id=cycle end proc=app thr=sin time(sec)=482.672_852_902 (0

4

.000_000_000 from current time)
argl=-0.017452

(]r)

X 4-23. T—R2 TS 7% L5M1Y
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NightStar RT Tutorial

A—=RIL - FL—R

H—F)b s FL—=RFV AT AOEBENEBLIOT XU r—ya UBNHEICB L —xr e &
DE IS TWNENEENTEMDTHNY 720 9,

=N« FL—2ZFIHTHIIE N L —AKED I —FZ NV EFIT L TNWDIRERH D ET,

-trace 1 L O-debug T D N —F VAT —FRL « FL—ARNFHERV ET, LTD=
vV REHEHTAZE TCED T —RANE TR EFERT S Z & NARETT,

uname —r

ML —ZAREZTHDLH =R EFETLTWARWES, EICHEES L T — MO GRUB #
Za—bLFRERNLTTEN, HBEETUAT AL HEEITS 2 L BHRRWES, Fa—
MY 7 CHEWNERNCER SN — L - T — X 2B TREYIca— RLTTFEW,

- NightTrace A A > « U4V FUD1EFERBOX T2 7Y v 7 LTFEW,

- Daemons /SR NVD(T—E U BEEFITHOLAITAEHER>TWD)Hat R¥ %7 U v
JLTWeWEEITZENEML T, 2% — - T—FMEILELTNDE T EEHRALTT
0,

- Trace Segments /X% /L0 app_data =7 A > hHBIRL TR &0,

- Trace Segments /X% /L™ Close Trace Data R % & HI L TF &,

NightTrace iZ L —Z « F—Z NEFESNTREOTHEIND Z L 2EETLIE A4 T a V4R
T TRFRLETN, KFa— RN TATIZZOF—F 2 RETHALETH Y T8 A,

H—RIL FL—R - T—E2OWE

bLFL—RPEHTHEL—FAFETL TORVEE, KBIZZF > 7L T 4-82 N—20
[Using Prerecorded Kernel Data] B#Z/E L TF S0,
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- NightTrace A1 >+ U 4 ¥ RUDOEHO~L—2dH 5 Daemons /SR LD
kernel_trace_to_gui => RV —%2 X717 Y v 7 LTFEW,

~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

X 4-24. Edit Daemon Definition ¥4 704
NOTE
Trace Buffer Settings & Event Groups (£3217 L T\ % RedHawk » — % /L

D= 2 UG U TRRD AR H Y 308, 2 TONR—=V g T
Buffer Wrap 32 EN & Y £,

B E T AR T 20BIH Y £, ZOFIEL, FIFEFGER T —FL - FL—2DBRM

ERTZLERHNETHE2EEFRTT,

SOKEZMLTFEW,

VAT AOEERIICH XD TN, BERGEI—FRIL - B L—R o T — X )Y E R AE R
SNDAEEMENDH Y £9, NightTrace DEEIZZ < D —P—|(2 & > THIZRER L 72 5 THE
MERHETOT, FrLn2—F—DFDIZT—4 « 7u—%FHAFERY A4 XIZHIR L £,
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- kernel_trace_to_gui 7% Daemon Control Area TR SN TWDH Z & ZMER L TR IV,

- Launch A% VAL TR &V,

- Resume RZ VAL TR &V,

- Daemon Control Area D7 —F > DR EBIE L CTF XV, 272 < &% 200,000 A <> b
2% Logged FNZ R SN2 5, Halt RZ U ZH L TF X0,

WHEIZAX v L T4-833 =D [H—R) « FT—HZOfMT | ~EHES Y T LTFEN,

EEI<EHFLED—RIL - T—E2DFH
AKIEIF P L —RPETHIT—FRAEEB LR TEDF2— I TAEEHL THOBAICH

LTORELELFT,

FIECEEDH —F N+ fL—R « F—5 ZIREE LB, 433 N—20 [—Fn « 7%
DEEHT] ~AF> T L TFE,

NightStar @ tutorial =« L7 RV IZiE, 4-33 2=V [H—F)L « =X OfENT] HTH A
T5HZ ENEERTORBINTEI—FIL - T—ENEENTHET,

- NightTrace A > + 7 > K7D File A ==—/»5 Open Files... # == —IAH &R L T
Tawy,
S Ty AN e XA T s File name 7 & A MEBICLLFEZA L TEFE W
/usr/|ib/NightStar/tutorial/. kernel-data

- Open Trace FILE(S) R Z > ZH L TF Xy,

KBE~EATTE,
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H—RIL » T—2 DR

NightTrace DFFH

NightTrace (4 —F/V « T—=FRX v TF ¥ SNV AT DIEDETEED I — R NVFERA
— U HBMICAER L 9,

T TR &N T — RV RRA— U FRIRT B 121X NightTrace A A >« 7 ¢ > R UITAER
SN 7% 7Y v7 LTFE\, #7id<machine_name> Timeline ® X 5 72 4 FRH3 1

LILET,
Events
Offset | CPU Event Process Thread| Tag Time (sec)| Description =
1 2 NT TIMER idle ' - 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
il ncsdliine 0.010 00 000 Howver 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. B—RILBRR—D

NOTE

CPU OEMNER DB EITZA DT A T KRIBICE 2> TR ADARENERH Y
F9, BT AT AEMEL FT-RR-BNE DD ARRIENH Y 9, Z DR
TIEZD L I RENIZOVTRIZ LN TR I,

T4 -y FOKE~BEIT 512 Alt+Right Z N LT R E W,
S TITATHEEES Y v/ LIS RND XSRS ETA—L - A Y LTFEL,

£ CPUIZHWTIE, RDBERAFTRINET
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NightStar RT Tutorial

* BVIART 7T 4T 4 GR)

s == BT T 4 BT 4 ()

* VRAF AT T IT 4T 4 (F)

* 7ut 2 CPU i AR~ 724 THRR)
LA P AN (S

RRN—VOEMIH LT =5 - Ry 7 AXZNERHHT 2HERIC BT 2L 5@01Tsh T
WET, TNOOPFIETBUED X A LT A L OMLEIZEDSE BB L ET,

- Ctrl+F 2 T L C Profiles # 4 7 a7 # K /R L TFIW,
- Key/Value BIRFEIKOAIZH 5 Reset R¥ %27 Y w7 LTFE,
- Processes 7F¥ A b+ 7 4 —/)L ROFIZH S Browse... R EH L TF XV,

Select Processes # A 7 v 7 BBl E T,

ST ADY R D app TR AEHERATT I,

- Select " Z > % L T Select Processes # A 7 7 %L TTF &V,

- Key/Value &7 a >« UAX L5 System Call Enter Events 47> 3 U Zi8ATT S
/AN

Select System Calls % 1 7 1 7 BELiVE 7,

- BRENTEVATFAT—LDOY R MM nanosleep ZRATF XU,

- Select R ¥ > % L C Select System Calls # A 7 2 7 % U TF &,

- SYSCALL_RESUME oA & D L O Events 7% Ak« 74— /L KDOA RV DY A M
EELTFEV,

- Search Forward R # 2 L T T &),

A LIEBICHEE S B LW 1 7 7 A V78 Profile Status List (ZiBINE ., BHAEDF A LT A v
N7 a2 app OFELE L7z nanosleep S AT L a— /L OBEHOKRDOIEESLFTI~EEINET,

NOTE

NightTrace 28 A ) L7z Y — M EHEIZ —HKT 2 FR % AOF o2 WEE, MR
HHEZRE LTIV, EdROTFNET Reset R4 > &40 &2 TRIE L 72 Al BEMEN
HVFET, Threads 7F A L « 74— /L NIFALL Z/RLTEY sin TERWZ &
EHEBRLTTF &,

T RNVFIRN—DIIHIE T o2 T2 ) v 7 LTRSS,

S I —HAERTICEEENOSR—=VOERERLA O A D=2 =3 EbbDTT Y v K
WTIERWNEZTHLZ Y v 7 LTFE,
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T LUUFIORT &9 REEMAR RN AN D ETA—L - A LT RS

Customn Kernel Timeline

Zippy CPU 0O B
local_timer -
Page-Fault |

nanosleep
app:main
SYSCALL_RESUME 111

zippy CPU 1
local_timer
Breakpoint | |
poll fifo B

idle:0
SCHEDCHANGE 1

zippy CPU 2 |
local_timer
Page-Fault | | 1

select
idle:0
SCHEDCHANGE

Zippy CPU 3 |
local_timer

Page-Fault

ioctl bad

idle:0

SCHEDCHANGE

| F.4G4281|5 | F.4G4311‘5 | F.404341‘5 |
Interrupt | Exception ! l ! ! ! l ! ! !

Syscall | KernelEvent 0.1s 1s 1s .1
T T T T AT AT i AN MO i

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

Current offset=25620 cpu=0 id=SYSCALL RESUME proc=app thr=main
timelsec}=9.404_321_347 (0.000_000_000 from current time}
Resuming system call nanosleep

Kl | €10]

[X] 4-26. nanosleep [ZHTH VAT LO—ILDOERH
NOTE

CPU ORI DIFARIIFIREND X A LT A T KE B2 D a[HEMEN
BVET, ERDVAT L - TIT4ET 4 bEKRICERELZSE DT
RSV £T, app 7B RAEZRTITICETH D EONRA X HEGEHEL
HI IR 2 BE# O IR LT T E, Y—ANN—DEFAHRET A 2
EWTELIICUG 2 T4 52 &L TRITOMREHVIET Z ENA[HET
kR

BEOZ A LTA L OEMNZH DIROVBRITEI VIABLNEELIZZ LERLTNET, ZOHE,
ZHiZ local _timer E VAL TT,
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NightStar RT Tutorial

VAT L=V EFINOTEBESEWVROBOVRIZa U TIX AN - AL v FERELTVET, B
EDEA DT A N EFHOFREI BRI SEENEI DA — LR ETIALVTHRRADL « A v
FOREER > TWDAEEMENH Y £,

- Events SF VDRI SN A N FEBIRLTF IV, ZHUIBEDZ A LT 14 DA
~y ¢, SYSCALL_RESUNE o ix 3¢9,

BUERREH STV D A X MCBIT % Events 233 /L? Description 5iZ A X MZOWTE BT
FEMABB L TR

Events

Offsetlv‘.:Pl.ll Event 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. %% D Events /SR JL
- BEDHX A 2T A 7 SYSCALL_RESUME <> v TH LI Up F—Z T LTFEW,

BEOHA LT TRIHOA R MIETR XN, T7FA MORBIFRO LD RLEEEGTea
TXAN AL v FERLET

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

FOBIEY AT La—LOfEREz & LET, EOT =5 « By 7 ZFBUEDZ A LT A
EERLEFEMOL AT L= NI DV AT A= VAR ERRLE T,

= SYSCALL_RESUME 1 X F ~EDIZIX Crl-G F—Z T L TR X,
oA ) —r gy N TERINZEHEHITIL, nanosleep MBHE-7-sine ALy ROE S
2, AA v« ALy K2vapp.¢ @ 9717 H @ nanosleep FEOYH L 2 3kiF£4, KRIZ991TH D
semop 71 77 UIREFON L& EFT T B 728 semop & AT L —/LIZAD £,
NOTE

—ERD L AT A TIE, VAT L3 —/LN semop DDV T ipe EEHl &
DAREMEDN B U £,

A—RI + F—8 E1—H—  F— R DEA
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P —RBERTH ST —RAEEITL TORVEE, KEIZZF 2 7L T 440 ~N—2D
[NightTrace Analysis API DFfH | ~EA TFE,

- NightTrace A A > + U4V RUDRHDEZ T 27U v 7 LTFEW,




NightTrace DFFH

- EIROFIETEIESNTOWDIE T TIMHalt R & B3 FETHHEE. TNEMLTh—
K T UPMMEIEENTWVD Z LB LTS,

- Trace Segments /X% /L ® kernel_trace_to_gui ¥ 7' A FZ@RL, 20 TF A« A=
2—®Close Trace Data A == — + 77 3 VEBRLTTF I,

- Click & Shift+Click ™~ v & & % —iR— KO #/E T Daemon Control Area Dl )7 DT —F
CEBIRL TRV,

T T DRI F DT —FE U NERITERSNTND I EEZMERLEL LD, £ TiEAR
WA, IELWIRRBIZL TRV,

- Launch A% VAL TF &,

eI DENTIKD 4 DOFNEAFTA T, D%, JHICFITLTFSU,

- Resume R Z VAL TR &V,

- app_data 17 Buffer £/112 5000 LA LD A Ry P BRFRREINDETRHELTFI,
" Flush RZ UL TFE,

S Halt A& o EHLTTFE0,

2= e T TV = a D= FNVDEIFNE DT —FR’X ¥ 7F v X NightTrace (ZH
DIAENE LT,

- Summary A == —7>% Change Summary Profile 2338 L CTTF X\,
- N— BRI B Profile Status List 2>5 sine 71 7 7 A L ZEIR L TTFEW,
- Y—)L"— kL@ Summarize 7 A 2 EZMLTTFEV,

B OBIET, 4-22 —Y 0 TH< U —EROERK] TEHZ L sine 27— oY~ —%5
D LW_R—UE ST FE L,

- BIETY—hENDETDuration ~y ¥ —%27 Y v 7 LTTFIWARLUEZ Y v 73254
ERHLINL LNEREA),

- JEHEFT O Duration OfEA G A TWAENLEZ T U v 7 LTRFEW,

S A RNVEIRN—VNIHIGT L T2 Y v 7 LTTRIWY,

S HEADTA N T =N AERTIIIR—=VHOEZTH, BLEROLEZZ Y v 7 LT
FT&Ww, Uy FOREZ Y v 7 TDEHEOTA LTA N EDLY ET)

“sine ALy ROYA 7 )VIZET BEEMBNIE-E D ERZIDFETHUEISE L TA—4L -« A
FFEA—=L T T RLTFEV,
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TIORTHTIE, sine AL Ridreim &V IAHD I —FVBIZ L > TF Y =T h &R T
75

rapbor Timeline

raptor CPU O

rcim

nanosleep

app

SCHEDCHARGE

raptor CRU 1

reschedule

write chiar dev

k=oftirgd!1

SOFT_IRQ_EXAT

raptor CPU 2

local_timer

_newselect

sshd:

MEMORY

raptor CPU 3

local_timer

_newselect

H NNENl W1 §)

idle

TRG_EXIT

M T T LI MI@
171741 171751 [11] 1717/

471771
i

4-38

X 4-28. EFHRXT— FDEH
ML—R « T—=2NOVA 7 )VRBERN L 7ZBHE IS OFENRK CTH D EEN"H D £97,

* sine_thread () iZfho et |cF V= F REan-?

* BIDIARIYA I NVDOHETRAELZ?

* sine AL RBFEATHO CPU MLV A 7 A3z nAg N"—A Ly RELizv 7 ) >~
7' CPU L TCE LWEHNH -7 2

* TV —vaIl—Y s T4 b LMD~ s A =T T 2

* NAN—=AL vy ML 7Y 7 CPU LOIEENN app AFEITHO CPUICTH#HLZ?

INHORWED—FNL 710 =D [FH—NR—=F VM E AT A« Fa—=2F ] TEDHIZ
SEANCRRBI L TV g,

~ AT, BISt ORI, GEMTREREREEDH DT N LA, BiIsk AR LT PC Z7¢idb
ToHEREEAET,

T = FNVERANA—URRIREN TV ARIC Cril+F 2 TF L TTF S0,

- Key/Value 7>z > + U A h7)>5 Exception Enter Events 3R L TTF S\,
- FIS DU A FhE Page-Fault 28R L TR &V,

- Select RZ U ZFLTFE,




NightTrace DFFH

- Search/Forward R % M L TF XV,
NR—=T e TF NV NP AODS TG, BIEDZ A LT A TR OSR—T « 7 4V N ORAEGFT~

BE#LET, I—FXNVERRX—T EEOT F A MEBIT, FEEREE L PCREEDT FLA
ZaTePISMIBE T oM AR Z A TVET,
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NightTrace Analysis APl O FIF

4-40

NightTrace ¥ —%— « 77U Fr— a URERNIREE LI b L—R « T — X B RHTE 72134
FL—2R « F— X ZERB L OWNTT 5 2 LA a[Re7288 172 AP Z##2ft L 5,

=P FHRIER AP AR LA Sy MR LIRHC 2D 2 T 570 7 5 D e #< 2 &
AATHETT,

AF 2— U 7T, NightTrace IZ API 71 75 A AMANCHESE T 2 X 5 LEd,

B H

- 250 Profiles V—/LX— « T A 3 DELLNEZ Y 7 LTRFEW,

- Profile Status List 225 sine 72 7 7 A L ZEIR L TF IV,
- Profiles # == —7>5 Export to APl Source... A == —IHH Zi&N L TTF I\,

TOXA TR I PRRSNET

Export Profile(s) to NightTrace APl Source File

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

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

[%| Read trace data from stdin

Trace Data File [ ]

Profiles Source [ export_analysis_0.c ]

Callbacks Source [ export_analysis_0.c ]

e e || ]

X 4-29. Export Profiles to NightTrace API Source File ¥4 7 0%

- State start callbacks &= v 7R v 7 A& L TTF I,

- Export RZ AL TF &V,

- NightTrace A == —7»5 Exit Inmediately # = = —IH H % 34 L T NightTrace Z# T LT
TEW,

NightTrace i% sine 72 7 7 £ L TEESNTOREBORAEEFF- TEA VAL LV RIZHET 55—
OEREH T HAPI Fu /T LAEAERLE L,

S ROaw REBSTAPI a7 0% )L RLTFE N
cc —g export_analysis_0.c¢ —Intrace_analysis

K7 7T AFIERL—R « T—FERDIATeZ EEHELTWET,



NightTrace DFFH

NightTrace GUI Zffi > T2 —H— « & —F %Ak L. NightTrace IZfEfr 7' m 7' A% BEINY
WICEB S E 5 Z ENARETT,

HHNE, RLPREELZDIZa~vy R T4y « 2—%— . 71 F Antraceud z 4 9
52 EHAMFETT,

S RkDavwr REAJJLTRIW .
ntraceud —stream —join /tmp/data | ./a.out

ZOa=wy Ry Rve LT/tmp/data 7 7 A L ZHEH L CTWDLEITHOT 7Y r— 3 )
LD RL—RA « T—=HDX ¥ 7T v —%&BHT 5 X O ntraceud (245~ L £9, —stream 47
aVIEBRE LT 7 A MIT — X &7 50 VI stdout I EEND L EEWLET,

F—H « L= IEPBO TR Ny 77 VU IRlb L0, 77V r—vay - 7u 77 MIE
SITITH T DA E SR WREEENR H Y 97,

ST TV a CBEEICRT 5 ICBHED Ny T 7 % T T vy v a T BITE, RO =
< REHDE—IFN -y g THRITLTTFE N

ntraceud —flush /tmp/data
NOTE

T—HWYAT I e Ny Ty BT 5 2 AT DD ORI
TV FEBERY RS VENDH LS LLEEA

UTFTLRICE Y T =207 e 77 apEEh SN2 —IFL - ¥y g 0 stdout (28
WEJ

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 NNNDNDDNDDN

S ROaw U RERITLTT—F V2K TLTRFEW
ntraceud ——quit-now /tmp/data

P L= RIBHFRYRY — R o T L TRETHITIZ R VB E, ARKEHDFED (TR F 2 7' T 4-64
N—2 [#& T - NightTrace) ~#EA TF I,

WL OND APL 7'u 7' Z ADY 7 L% NightTrace & — IRt E 9,
S Wkoa~wr REASNLTwatchdog o7 v s 707 A% ENLRLTRFEW

c¢c —g -0 watchdog ¥
/usr/1ib/NightTrace/examples/c/analysis/watchdog. ¢ —Intrace_analysis
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ZOfFERY TN T T MIFBED CPU FOa v THx AL « AL v F&2fioT, 10
bol-7uvAn4HEH N LET,

4E], ntracekd 1 —F)L - F—F LT SO — I - F—E ETET AT DICHER I, *
D)% watchdog 7' 75 MZHE L £,

CTROIAT U RERFRITLTEIN
ntracekd —stream ——wait=5 /tmp/x | ./watchdog 1

FuvAg, PID, B4 LAZ L TNBRIRDZ EaRE, 707 T MIREICUTEREL LD
e EARLET

context switch: 4.979350027 4 ksoftirgd/0
context switch: 4.979358275 2846 X

context switch: 4.983906074 0 idle
context switch: 4.983960385 2846 X

context switch: 4.994892976 3167 firefox-bin
context switch: 4.994989171 4492 ntfilterl
context switch: 4.995070736 4489 watchdog
context switch: 4.995092415 4492 ntfilterl
context switch: 4.995173214 4489 watchdog
context switch: 4.995188096 4492 ntfilterl
context switch: 4.995256175 4489 watchdog
context switch: 4.995270824 4492 ntfilterl
context switch: 4.995332743 4489 watchdog
context switch: 4.995355783 2846 X

context switch: 5.000351519 4 ksoftirqgd/0
context switch: 5.000360675 2846 X

7V r—arvoBEEL—X

4-42

ATl NightTrace fifd > — L OB 72 2O L2 FIA+ 5 2 Lice b 7,

- NightTrace ¥ v a VN7 7T 4 T DEETHDHEE, File A ==—5 Exit NightTrace
Immediately % %R L C NightTrace Z#& T L TTF I\,

NightTrace /% Application Illumination &S R —3 2 &AL, THRIFXE NI —
Pe e TV =2 a T TR T LAOAYD ALHAEZRERT D FL— X - WA 2 iz
x7

FrlzenoY77u 77 AOFFOCH LISHT 25 ERV T FL—R « T—=2DO—#L LTE
DHIENARETH DTS, T—F 2 i T DRHICEN G2 R D Z LA AIRE T,

ETOVT7Tal 7 MIHBNIZ b L —AEEEHZ D LW HIETIHEH Y £H A, Application
Mlumination (%27 0 — S )WZHIHTE 59880 RAVEAHEFZ WKW 21X, CEETD
static void func0)ZMHT2 Z EnHRERFA, REEICY v 7 SR A7 7 Vict -
TRECHNTICHDEHOF VAT b - R v FE2FE20BER T 5 2 &gtk
FH A, FIZTT 7 4V kT Application Illumination 1= > /34 T —0NERE LT=T Ny ZIE#R %
FFoBMIZ W T OREMEL 32, ZOMEXEFTNAFETT,



NightTrace DFfH
2—7 4 U7 1 /usr/bin/nlight (2 —H—« 77U rr—v a2 02 b L—AEEZAF 2 5 72 D1C
BRSNS EER AV F—T 2 —ATY,
nlight 134771 275 AOBR Lok, FREICEEIL A D H 2 2 <A R4t U4,

AFa—h)TATIE, TRNETHEHLCE/-app 707 T DR GHEIZ B L— R ERE & 2
H7ediznlight O 4 F—FE2FEHLET,

nlight 9«4 ¥—F - 7045 L0D:EIR
s KF2— MU TAOYMIEBEMETAER LT tutorial T Ak« F 4 L7 Y OHFIZWARIIC
nlight V— 1 ZiE& LE7 :

nlight &
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LFOD 4 FUNFIRSNET,

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 X 57w 7
NOTE
U4y RURRDEREE L BARDH4A, $HOME 54 L7 b U(E721%
root & L CEITH DAL root D$SHOME 5 ¢« L7 k U)h 5. nlightre 7
7 ANVEHIFRLTTEW, nlight #& THRICEREBVICHERZEBLTT
Sy,

57 4L b T Wizard Z 7RO S —Y— « 77U r—a i b L—AEEA R 2 B 7
DO 2R AR L E T,

4-44



NightTrace DFFH

NR=VEMOESLEEZEEZ Y XA MIY 4 F—FRDOED T v FEHER YA THNDL D0 ERLT
B, —FHTFEHDOPrevBI O Next R¥ 32T v 72 BB LET,

BAD AT~ 713 Select Program T, ED 70 75 AEEHi+ 2 00v% nlight IR+ 2% 2 &
<Y,

- Browse../RZ U EHLTCT 7 A NVEBIREA T arshbapp 707 T 5 77 A VEER,
T Save LT 7 A WVEBIRZ A 7 u 7 AL TF I,

BET 1 7T KERO T O Build Command 7 & A MEIEKIZT 7 4L O make =~ > RE&& AT
WHZEIZEBELTTIN, BEICWIFERINETAN, nlight BEAL Y L RTHZ L
BERTDENTRNOT, to7 el I 55 ) BN RTEHa~vy Renlight 1282442 &
FRICd, FIZHRESNZT BT T L - 77 ANVBHEELREWNWI LIZRAMAWT28A, nlight (38
CEDa~ s REEB L ET,

S RDAT T D DI Next RZ L TFEW,
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nlight 2 4 ¥— K - llluminator ME %

Define llluminators ® 27 v 7FRER I, ZHUFEM L=WT 7 r—ra vy NOa— RKo—
B AR5 Z L N ATHE T,

File View Tools Help

wicard

NightLight - New Session

() Select Programs

-

@ Define llluminators

pr

7 Select Iluminators

)

) Relink Programs

~

() Activate llluminators

() 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 |v]

[%] 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
Edit

Delete

Up

Down

e WE

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

&

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

Illuminator b L — A2 H 2 22— R THEL 2D nlight RAERK L7 7 A VB2 ETe

T4 L7 RNUEEBLET, @E., TOT L7 N ohFEEADS Z i3/ <, nlight 34
TOEE%EITVWE T, Define an illuminator for this program 7= » 7 7R v 7 A% nlight (2 app 7
077 LORNCY 7 LIcEmc b L— A a2 2 FE R LET,
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ARNR—=VT b L= AR OE 2R L 720 d LIRS LIZWRFEDY 7 7' e 7T A faiEd
D 2 LM ATREAIEIRE L OBAMEIR b B A £, £, OB i B HERL £ 73R D
TeOIZIERRBURH TRE = 2 RETH 2 L HAMRETT,

CDOAT v 7 Tilapp 7 v T LAOFRIZY 7 STz iya T nlight [ S5,
- Define an illuminator for this program O 7~V B3 WieF = v 7R v 7 ANF = v 7 ST

WHZ EEERLTTIN,
S RDAT T ~HED DI Next RZ EZH L TFEW,
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nlight 2 « ¥— F - llluminator Mi&iR

Select llluminators D A7 v 7NEAEFR RSN THET,

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 te functions in the corresponding shared system libraries.
() Run Scripts L glibe
[] 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 » FIEFICT v 7T Mk LFEANCESR S illuminator 23T 5 2 E BN F[FETT,
NOTE

HATEF SN2 illuminator DY 2 MIBF LD AT AL ITRARHAREMENH Y £4, Ll
RRS, ATOY AT A Tmain, glibe, pthread 73% 2134 T9,
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main illuminator |Z4F5] C>—H— « 77U r— 3 > NightTrace API Z F 72 H L Tu /e
WG BILDAHMEEL 2D £3, app V'RV T AFBEICE S LTWAHDT, ZOF =y IRy 7 R
AT RE R H Y £,

"main Tz v IRy I AEHLTFIN,
Z Ofth® illuminator 1ZREIZ BV K & 41T NightTrace (ZAEHELEfF S CWET, ZOX—TD
HE Y T a 7 7 A CTHEBAT AV AT A« 7477 U HO illuminator #5H 25 Z L 23 A[HET
T,

sglibcF =y 7Ry A%F =2 LTglibe illuminator 2 & ® T T XV,

- pthread ¥~ v 7 R 7 2% F = v 7 LT pthread illuminator & »H T FSWy,
S ROAT S ~ED BT Next KA U EHLTTF XV,
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nlight 94 ¥—F - OS5 S LOEY) VY

Relink Programs O A7 v 7 RBEE RSN THET,

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

i Program: | g -
) Select Hluminators o9 PP | l

@ 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 A7 v 7

illuminator ZFHT2I21%, £/ el T LR FULAT V2l beTAT T VT TRL
nlight RAER L7 7 AN B ELY) I FTEHLNA—Ta VOFETARET 0 7T DEART D
VENRH Y F9,

BoNZIFT 77 ANEIT T 0l T ANLEESN T RN T V27 b Ty A NVETAT T

UNGENETH, FTRHTEEREDO FL—R « A XU RMFORH LEZ LA [F v 38— B
ErEENET,
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HARPNZ T T 0 7T AEFER LT ODOFHLNWY 7 « 7 a BT 508 R’H 5
DT, VAP —FREZENEIT) a2~ RE2—P—ICAHLTHLHIRBERHD ET, T 741
r®D Trelink] =2~ RIZRBEICATIENTEY, v s/ 7%V KT b make =—7 4 VT 1 %
T2 Z L &HifRE LTWET, Makefile DB EMRT2Z L& L THMBEIZT 20 OM
D make XT A —HEPELTH LW BT T AEENLRLET,

FREDHE., BIZien T 7Y r—a v EAERT 2O nE R K e e a2 — LTt L,
V4TI 4 — R bEENLIF T a v 2BINT 5 2 L AHERETT,

tutorial 7 A b« T4 L7 b U ND Makefile IXBEICHEBE A LINAATE 7 00 7T A4 2% L TER
L aRio TRy, ZHIUEFNZ L V)70 /T ADOTOLEICXT TAL Bz bbb
DTY, LLFidapp & appAl % £V K4 564 29 Makefile 2> 5 0P ¢4,

app: app.c¢
GG —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 (N L —2ABEREAR R T- = a oD Fa T L) E N RTLH0—E, v F— KT
B Trelink] =2~ RO T a2 EGATHND I EERVWCIETTD app 71 /7 L%& )L
FTB2NL— N ERFEILTHDZ EIZHEBLTTRFE,
“Next R U EMLTFIN,

INTTu s T happALIZHBEINICY > 7 ShvET,

4-51



NightStar RT Tutorial

nlight ¥ ¢ #*— F - llluminator DF %1t

Activate llluminators D A7 v FRFRENE T,

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.

e

) 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.

.

8 Activate Illuminators [%] glibc Detail Level:

7 Run Scripts

)

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

(% pthread Detail Level:

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 57w 7
Application Illumination O EE KL, v/ 7 A% H U 7 L Cilluminator 2 & 5 &
illuminator IZARIEMEIZ 72 59T, illuminator B AIEETH D EREFICT 77— a idA
—N—=y RRLTT ) = a U aFTT 5 2 LT,

ZDAT T TR, 7l T LEBFTLERINL—R « T—2R1HEINDLOCENSEH
ML ¥,
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FIFNVENDENL-IUE 2 T, ZHUFHE AR b & —fBICHREOEMAERMIELET, AF=
— MU T TIEFEIZEEM 2 720 T, £ illuminator OFERI L~V Z2PERK L £,

- glibc illuminator {2875 Detail Level % 3 IZZEF L TTF WY,
- pthread illuminator (249" % Detail Level % 3 IZZEH L TF X\,

- app.ai illuminator (23 % Detail Level % 3 IZEHE L TF IV,
T AMEEREE L CIRO AT v ZIHETITIE Next R ¥ U &2 #IL T T E0,

70775 LOEST
Run Scripts D A7 v 737 4 P— FNIZBUEFR R EN TV ET,
G 4P PR LD 2T FERIELET,

Bz Tnlight #FAC T, nlight DA Ca—F—BERT TV r—va V2 FETLET,

" File # == —n>5 Exit Immediately 23R L T T X\,
SV kyva U THERESHEGAENTZT 0 7T AEBMG L TTF IV ¢, /appAl &

IMPORTANT
app TIER< FL—RAMREZ K 2 7-7 1 7T L4 appAl #EE L7- 2 & 2R
LTF&EW,

F7UH5— 320 lllumination £ Ry FDOEH

ML —2AMRERE X T2 7 0 7T AWNERT BT — & 2T 51213 NightTrace Z 28 L £,
" (842 X—T® [#& T - NightView] OREOETEROTORULLICRL—R - FT—% %
BT D app TR T T LADFATOA VAR AL DIREERT DIcH, DT 0T T L
KTLET

killall -9 app

mappAl e ST L EEATWAET ALY FUDOHTRO a2~ K& AT LTFEU : ntrace
——import=appAl
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NightTrace gt > % —7 = —ARHENE 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 iZ—import &7 a U ft& CEEISNZD T, 71277 AN trace_begin =2 — 1T
WETRIDNNTA—ETHDHRL—RA « F—F « T7 A4 VDL Z RO ET,

- a4 Ta s /tmp/data Z AT LT OK Z L TF &,

—import &7 > a L OfEHIE. ZIFTH -7 b L —R « A R NEERICTVIRTEH LI
nlight CAERINMBIT—X 21— K42 Z & % NightTrace IZ¥/RLE T, TOEROLGIT
IE N — RSB AT=2T U r—a v OfZHOIAENTEY . AEo 4 — 2Tl appAl &
2 ET,

NOTE
main illuminator 2% nlight TR I 7=%E 1%, ntrace i hL—=R - 75
ANDEFHERIZ > TWET, ARIOFTIE. v 77 A5 nlight &

IR B L— 2B SN D O Tmain illuminator #&HEHATL
7
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HIAE Daemons /S LIE b L— AMBE A i 2 7 appAl 70 T BB R L—R « RA LV R RO
THRETE D2 —F — - T—F LV ZHATET,

File View

Nightirace - New Session(lUnsawved)

Daemens Search Summary Profiles Timelines Tools Help
PE B8 =rFwmes® 000 gﬂﬁﬁk@
Daemons
Type | Daemon Target Logged Lost State Buffer

/tmp/data_import

Halted

Attached

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

| 4-36. NightTrace - B@BITgELT—E >
Daemon D4 #A3/tmp/data_import THh o CHRD L —R « 77 A JLDOAFITITRWZ LI
HEHLTFS, ZAUIHEIZ-import 7' a V&N L THRVIAENT-Z & &R TT29DIC
NightTrace 73 b L' — R « 7 7 A )LEZIZ [_import] ZMZ CTHK L& T,

Daemon {72 X7 N7 Vv o hEFEREINTEFA Tl iE N L—R « 77 A /L5 /tmp/data T
HHZ EERLET,

-Launch RZ UL TF—F v ZEIBLTTF IV,
-Resume RZ U ZLThRL—R « £ XV FOWHELBBELTTF IV,
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Daemons /S VTR 5 & Buffer FIOBUE A FFIZEEZ TNDDOT2—H— « T—F PN R
FENEL TS Z ENHERTE £,

Nightirace - New Session{Unsaved)

File View Daemons Search Summary Profiles Timelines Toels Help

PE R mmm PO

[
[l
B
)
=
s
33
4]

Daemons

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

I(DLaunch ”|)Besume ”“ Pause “Iﬂaltl ’ Elush ” Display l ’ Triggers... ] [ Enable Events... H Delete l
Trace Segments
| Type ¥ |Tracn Segment | 'lhrgetl Loggedl Lastl Duration (sec)l l.lnsavo:l|
Save Trace Data... ] [ Close Trace Data
4

X 4-37. NightTrace - 1 Ry FRERDTF—E Y

- Buffer 5D 1~ MAEAS 10,000 BLEIZET 5 E TE-> TF SV,

- Daemons XF/LD Halt R¥Z &L CTF—FE U 2EIELTF X,

- /tmp/data_import # 7% 27 U 7 LT NightTrace 7 - > K7 O & _EA7IZ Events 3 X}
Timeline /X x VL ZBE) L TF XU,

T HALTA DT TT  aryT IO RE s Y v 7 LTAHUp 2T LTFEW,
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T HALTANDT VT4 ET A OHNRET ) 7 LTHADT A VIRRA T 2 E T

RKLTFEU,
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 L5414 >
NOTE
NightTrace 7 o > R OftY A XK 2 MR H 55T K E D
\Z—%9 % F T/tmp/data_import /SR E 5| & EIFTF I,
AL Z A BT A ATEHER g —P — « FL—R « XA LTA L EZ oY TTR, A il

HPR Yy 77 w7 - b MR BEEDO FL—R « 7—FZ L0 4 BIZFEMNOTIE TH D720,

IS OEENIEFICREL 2D 9,

EXDOHF T, semop & nanosleep DT A 7 Z UM L O5I4ICEET 2562 & A 723 B

LTTEu,

DUATEEL O THIZH B BO=ZAIZEM b LVETA, T T —HIZD 5 2 &
NHEDL LV BEICEL DT FAMMFIAAETHLZ L EZRLTVWET, arTF—D) A4 X

EERGG 7Y v 7 LTEdit E— REBIN, a0 T F—0RAEZONATHA XEZLEBLTFE
DR
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HLLIFHIC= TR « =YV EZarTF—0 LICBEIT A7 TRy 77 v ZRENTRERR
TR NEFRREEDHZENARETT,
Events /X3 /VIZH Z AT TTF IV,

S EBIR LA N FOFRBEE O I~ U AEBEI L TF IV,

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

e meTianas o 1 el ———t ——ie BT

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

X 4-39. NightTrace - Y—Jb = Fv IRRR SNz Events /SR JL
AR L7k 51 b b—2 « A X2 FOFBITIIEF IR <. Events /LN Dt DI OFBIEY]
DETOLENRTWDE NS LRERA, TOEKICH— YV EBEIT 2 Z & CralillinizZiisn
F7,

- 74 —H A7 Events 2SRV B B B Ctrl+T 247 F L T Textual Search # 4 7 1 7 %
BN LTL7ZE W,
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Event Panel Search E3
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

NightTrace DFFH

[_] Treat search text as a regular expression (%] Close dialog on successful search
["] Case sensitive search | Match any criteria |~ |
~Search Criteria
[l cru [] Event Name
[ | | )
[] Process [] Thread
[ | | [
(] Time %] Description
[ | | [ -]
Ready to search
[ ¥ Search Backward ] [ * Search Forward ] |Helt Search | [ close | [ Help |

[ 4-40. NightTrace - Event Panel Search #4704
- EventName 7 4 —/V ROF = v 7Ry 7 A% ONIZLTAEMI LTI IZEN,
- Event Name 7% A b « 7 ¢ —/L FiZ ENTER_work % A JJ L C Search Forward 7~ % > % #fi
LTTFaW,

Events /X3 LI BIE ENTER work o X R DR DOFEAEEFIRL THET,

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

caller=0x400f8...

ENTER work

3.677_686_167 calling work{control=902)

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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GO Blc~ o 2% B8) L CH2)MAMEEIE 16 #40D PCALEZIT TR BT TIn /I 4t
77 ANVDEREB L OITEFEROM FE2E ST L TN EEZA TS Z EIZERLT
IEYAN

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

AL FG—DNA—=D g UREBO Y —ZADFHICH LY FTH, BRI
NAITEENFDOMEOH LEBDORD 32— ALY — A 4TI EREI B
LIWCTWDREEMERH Y F9, ZIUTIRL—R « A XU IBEGENLTWVD
PCOREVEN RO 7 FLZ] THHEDT, TOMBIIFIN-EED
BicFE TSN ET,

NightTrace IZFIZFHOMERH LILO—FD PC T RLAEZH T 7077 LB ILWNT 7 4 VAT
BRIy LT LI E LETH, ST EL—F U RNT Ny SERMNE Tar (v Eank
PO GEIL I OB RERMIT 5 2 LTk ET A,

T 7 ANRATES DA N PRI THELNOSE, 2V TFA b A=a—2foTTFA | -
T 4 XY — AT EFoRT D K O NightTrace [IZfER$ 5 Z LW ATRETT,

- Enter_work 4 X> DA E~ TV ATEHEZ Vv 7 LTaryTx Ak« A==2—M»5 Show
Source File From Description... 47" ¥ a » &3& IR L T F SV,

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—
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T T/RT X 912 NightTrace 1Y — A + 77 A vk — FLTCHURITESICTFA L -5
4 X OEEEDLEET,

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)---------------------

Xl 4-43. NightTrace - Y—X * 27/ ILDITEEDRBTI T« 2 &EH
NOTE
FRR O LY, PCOREVITFIZFEOH LOKOKROMS T, Tt Eosl
DI KDY —ATICEHEMT LN TND Z E AR LTV A R[EEEN H
D ET,
NOTE
NightTrace i3 EDITOR 82554 %A N L C=T 4 ¥ —%RINL E T,

T EDDENC T 4 X —EFALTFI,
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SfitRRDY <) —

AFa— M) TIVORHTA Ly ROARMHEZZEH LI L2 B0 L TFEW, NightView
EALTHALEZRL—Z « RA L FE2ENENLSICH L TAT— M2 ERZLE LS,

CITHHEANCESFALZ L2 LETA, ARl nlight iICX > TABIICAER S P L —
A e AN NEFEHEHLET,

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

MENZENTE2TO b L—AREZ I 2 72ROV~ ) — 2 G/ S LN Bl E 9,

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 - B0y <—+ 57—TIL

K b L— RBEREDMi 2 DAV BIRIC R L T 1 DT &R RIS 57 — T A S E T, T
EEEEL, o K, P OR SIS D HGEHERS LOBEEOLA 2GR E T,

Active D T ~ULINWNEFNET — 4 -t v b OB L <IXEER LB O &%) TREFOH
LMk L WD TednE 2 0naERrLET,

ACTHRAL - A=ma—IUTORELRIELET

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 7T 02 & TREDEBOFM BT 5 Z LA HHETT,

- work B8%k 174457 Y 2 LT Launch detailed summary of calls for this function % 38&4R L
TF&EV,
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NightTrace DFFH

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 & 1T HR8EEMT— T I

Z ®O7—7/Vi% Function Summary 7—7 VD3 TFA L « A=a—LRILCELIRarTF
A b Ama—EFoTHVET,

RBDONYF - Y2 —

ETOBBERIIREOEBICET 2~V —1FWE G T 5 7= HI29E GUI £— R Cntrace %
R+ % 2 & B ATRETT,

-killall appAl

BIOFIETEIZ L —R « T—=XZWELE LR, 207 —2%2EAT 2DV~ R

TAVET Lo TRr b ET D HELZLUTICFIRZRLET

./appAl &

ntraceud —join /tmp/data

sleep 5

ntraceud ——quit-now /tmp/data

killall appAl
WDa<r ROEL LA ntrace #4252 & NA[RETT -

ntrace —verbose —summary=fs:* appAl /tmp/data
ntrace —verbose —summary=fs:work appAl /tmp/data

TTT 4N e A B =T 2= A%+, ETER SN ET—7 Vo LERL
X hEERTHITLE I,
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Dy b-HEOY

- NightStar ® File A == —7’>5 Exit Inmediately Z34#R L T NightTrace v a v & T
LTFEW

#&7T - NightTrace

Z 1T NightStar RT F=— bk U 7L ® NightTrace D &I T TI,
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)
NightProbe @I

NightProbe IZHM TEITH DT 0 75 LADF —Z WD 5B L MEET 5701 Th, %
DB DTN T — X 2508 2720 D 75 7 4 g« Y —L T,

AKEiTapp 70 /T LEFICEL RLTWAZEEEELTCWVWET, 702/ T75% /L FLTWH
WS, 14X—=V0 [ZuZ7Z 0L N ORBHEZFEVEL FLTFIWD,

S RO REFRIT LU CLEIO app DAV AX VANRFEITHTIERNI 2R LTT X
AN

killall -9 app
S EDBAENIRD A~ REN L THZICT AV r— g VEABBLTFE N

./app &

NightProbe MO#2E)

PHEMRDOT 0 7T MIFER 72 AP FEONH LSEEI N TWAMLEIH Y A, LoLen
5. NightProbe [IZB LTI >R v I/ ERLESIT D720, 7ul T MIT Ny Tl &
— BT A NVCEEIT—g 2L - T a )T AHRERNL Y £,

NightProbe I% RedHawk 51—/ DFE L WEITRRIIOT R TF—U%FHAL T, #1417
FeAEY « 72 FBIORA NT 2O T 07T AEEBROY T Y v IOEEETD
T ASNORAEZY R LET, BEFEITHOWT IO NightStar »—/L? Tools A = =
—7»5 NightProbe Monitor % 4R L T NightProbe % i&£E) L TTF &\, NightProbe 5 A7 v
TeTAarvEfEoT, FhEFkOavr REV oV s avw R RS RN TANTEHIET
EETHZ & BAEETT

nprobe &
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NightProbe A1« U 4 ¥ RUNREKRINET,

B4 NightProbe ===

File Target Programs View Record Tools Help
PRAED = S0

HEE @~ B

—MNew Session

| hem | Description

----- m Target System  raptaor

* Programs

Playback

B- . Recording Idle

@ Timer On Demand
: ﬂ Destinations

[=] Variables

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

70t XDER

NightProbe (171277 &, JHAEY ~ £/ AV R AR %y T SNETLT AT 4,
PCL 7 /3 2 % GLKIEAD YV — 2 2T HHAEEH > TOET,

- Configuration ~~—<"® Programs 7 2> %47 V » 27 LC Program... A == — « A7
aEBERLTTIN,
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~—Processes

Program Selection %1 7 & Z 3BV ET ¢

I Program Selection ’x_

NightProbe DFfH

Process Name | H Select... ]
PID | H Select... ]
SymboIFiIe[ H Select.. ]
[ oK H Reset H Cancel H Help l

& 5-2. Program Selection #4704

“PID 74—V FOAEIZH S Select.. RZ L TFEW,

Process Selection #14 7 v 7 BRENET,

Target: raptor

L

Filter I.“ I [ Filter I [ Clear l Apply Ta
| PID | Owner v| Name | Command H
1 root init [shin/finit
1741 root syslogd [shin/syslogd
1745 root klogd [shinfklogd
1757 root portmap fshinfportmap
1777 root rpc.statd [shinfrpc.statd
EII?SQ root mdadm fsbinfmdadm @
S — e | |
[ 0]4 I [ Cancel I

X 5-3. Process Selection 4 784

- Filter 7 + —/L FiZ"app Z A I L T Enter $— %M T L TF UV,

UZ NTapp CHEALHO T aERATFITFN T 4 V2 —BINE T,

ST NORNE Tl T AERELTEIRL T TFEW T A2 7077 508 1Ly

BAFBIOBIRENTWEY),

cEnter ¥F—Z2HOMHTFLTHEA TR 2T TTFIN,
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app 7’1 7T AMZBEMT 5N e AIDIXPID 7TXR A b - 74 —/L RICEE &L, Process
Name 33 1.0 Symbol File 7% 2 & « 7 ¢ —/L RIZZ UG LTI SN E T,

COKEZ Vw7 L THATelE# L TTFEN,

app 7 11 7' A% Configuration ~<— N ® Programs HHH O FICF R SNIIRETHRET S U Y
— 2D Y A FEBI O Browse ¥ 7HNERDOY ) —IZBME N, 04X TITHBMICFEOH S E

£

547 F—AOME

- Browse Z 7RI TWA Z L 2R L TFEWE D TIEARWEAIZZ Y v 7 LTS
V),

Live Browser 25 Browse % 7 OWNIIZFR RS E T,

lud NightProbe
File Target Programs WView Record Tools Help

54

FPAED « S0 ELEHB O

~ Live Browser

Fiter [ H Filter ] [ Clear ] [Apply To Variables |~ | | View Al B
| hem | Value |
B 5% app  pid=31229

Auto Refresh [ C@

4

X 5-4. NightProbe @ Browse /3R JL

Browse X— UL 2 DO B EZITRHLE T, ik E 21X View SR b TRET 35RO
RO HOERE T 0 T L RCGRRTHZ L LET,

*72. Browse X—YNICEHBEFRRINTWNWEHY ) —& o TEMOAFEFR R BIRM L E4,
-V IU—HNoapp = MU —FREBELTFIW,

TRTTADT A A FICHLHHAIFEZ v —OVERET TR Ada Ny =P EDOXR A
FanlAa—7 FEHNT - FEAZSOEBE SR ET,



NightProbe DFfH

KEBHEB BN AD T —, KA v Z, EREEFCHERZ2EOBREE THLINE S v
RTTAarEFFoTWVET,

data ZHIIEEA T V=7 FTRET L Z LR ARETT,

- data B ERBHLTTFIV,

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. BEi&dhi- datalBH

T & REIO IS ORZ FRIAT A 2T, TDOTA a7 Y v 7 THRAIOBIN=
K= bBRFRENET,

- AT A a2 E 7 U v/ LCdata[1]12F R L TFEW,
- FREN TV AN O datal0] & data[1]1 & BB LT TF X0,

Browse X—JIZBWVTY U —HIZEREN TV AETOERDOBREMN, 2= TFEicdh b
Refresh /R % » Z 372 ONZ, Auto refresh F= v 7Ry 7 ATHIEISNAEEY 7L v v an
BAETH-CFRRINET,

- Auto Refresh = v 7Ry 7 A% 27V v 7 LTFEU,

ZNTAutoRefresh F = v 7Ry 7 ZADFRICHDLAE LRy 7 ATRENDLL—FTT 4 A
LA BHECY 7Ly v a SEET,

T — A EFIOF 3 IR —F > I D count, angle, value = >R —F > FOENEL L TWD Z LI
EAHLTFIW,

app AA V- 7B 7T AFUHEHEITIZOICEA Ly RERKEMICEZ LET, state BTz
NEFRETRENE I DEFIEL 9,

state ZBHOBIAEITFIZFE run TH A Z LICERELTFEW,
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state ZEDEEZ TN Y v 7 LTFE,

Item Value

- &F app pid=31450

=" [mE] data

- W8] data[0]

- [#] name 0x0B04Bedc

- [®] count 23098

- [m] delta  8.726646259971648E-03
- [®] angle 2.015680753127312E+02
- [m] walue 4.848096201641618E-01
El- W8] data[l]

- [¥] name Ox0804Be50

«[®] count 23098

- [m] delta  B.726646259971648E-03
- [®m] angle 2.015680753127312E+02

- [®] value 8.746197071849462E-01

- [®] sema 10813589
- [m] rate 50000000
- [mE] ptrs

i [m] state

X 5-6. EHOBEH
5% & ATV DT FHAME IE SBIEDEINERIR I L E T,

EROEEERT 5105, LERT LB LVEARE LT 8T ML OREEERD 2
<7,

S BMZUTEASANLTFE WD :
hold
“Enter F—ZM T LT/ T AfEETRTTFEN,

state ZEOMITEIE, app.c DY —A « a— FOHEMRPRT LT 07T MFEHA L v

K% jfE) X720 hold T :
95 for () {
96 struct timespec delay = { 0, rate };
97 nanos | eep (&delay, NULL) ;
98 work (random() % 1000) ;
99 if (state != hold) semop (sema.&trigger,1);
100}

“hold ERRENTWDMEEL T NI Y v 7 LBICA T ary » VAL« TAa{@ofTo
BT R ENTWD FAE OITES) & - T run 238K L Enter 2 F L T state 2%
OEZTTO run ICEFE L TT XV,
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La—T 4 o T7E8XUF T a VEERICEHEZER

A28 Mark & Record O @ MHEZFE> TWOWET, Mark JBIHEIZGEEE L7258 FICELOH 54
BTHDHZ AR ULMONRRINVTHERIED Z ENA[HRIZZ2 Y $£9°, Record EMEIXF DA
Nttty va ViZEENDZEEFHRLTOET,

HEBEXTNVI U v 735 LZ200%RMRIZEZTMark & Record BHEARELET, HD
W, BHEAERICERETAEOICHEHAD I TFX AL « Ama—% T 52 L b AEETT,

- data[0] & data[1]1##:E RO 70> A FRSIO count, angle, value 7 — /v K& X T Y
v 7 LTFEW,
- rate HRRFIOESE LT NI ) v 7 LTFEN,

Browse X— DY U —FKD L HIZR % H1TTTT .

B4 NightProbe HI=ES

File Target Programs View Record Tools Help

FPaEd@® ¢« S0

~ Live Browser

HEB @

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 BEEDHRE
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BEEAZEDER

NightProbe (37 — % OBITEIC k% Ze Fik AR L £ 9 ¢

Browse ~—

* YZh+FPa—

* F—T) - Ea—

* 27l y Ry—h+bEa—
* JT T e Ba—

T/, ikt vy a oM E T A TR O-DIC NightTrace 72132 —%— - 7 7Y Fr—v
a »~~, NightProbe TOZDHEDETDIZDIZT 7 A L~HET Z & HAHETT,

—J)IL-Ea—

i

T =7 Ba— 3] & RS EEDEST 7) & BT RIS AR O & B A TIRA D A7 B — /L A[RE
BT =T N R L E T,
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“View A ==—b Table 7 v g VAEIR L TF I,

NightProbe

File Target Programs View Record Tools Help
PAED «$>E ELHEs - B

[Qunﬁguratiun | Browse |i Table [

Sample #: 0

X 5-8. Table B 2 —

BT T — 7 ITLETY, mOIDAT v AET — T MCER RS WHEB 28R+ 5 2 L T,
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5-10

- Select Items.../RZ  Z L TF &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 |

59 HERRFA7OYT
KL A7 17 Tld Mark £ 7213 Record BYED G E SV HB 28T 5 2 L AFHETT,
T 74NN T, AT 0T EER OB E TR T D720 ORI AR L E T,
-data[1]=2 > AR — 0 FOETOEFREE ShowFOZENHDITE 7 Y v 7 LTIERRITLT
SN
'ééiggl/%#?LT”Féb\

T—=TIBIES 2DFIRH Y, P T AFERHIC LD, BIOFIETEIR L& DLz 1o
ToLhy ET,

- Automatic Sampling 7= v 7 R > 7 2% ONIZL TF I\,



NightProbe DFfH

Automatic Sampling ¥ = v 7 Ry 7 AOFILH DAL Ry 7 RAZERI N L — FTH 7L
DT =T NVHOEBIZI Y AENET,

File

Target

FaO0@ « S0 =

Programs View Record Tools Help

l LConfiguration | Browse ‘ Table l

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. B8IY > F) Y« E—FOD Table
ERFIEOY 7Y o T nbEbolGEIdE CERRINET,
FIRMLAEZ 7Y v 7352 L TEKETY — T D2 ENHEETT,
- Automatic Sampling = v 7 R > 7 2% OFF IZL TTF X\,
- data[0].value DFIRHLEZ 27V v 7 LTOOLHEZ Y v /T8 T —7 IR KENO R
IMEIZY — P ERET,

Fo Y TABRY R ENFAL by FICRRSNAIIHRE 1.0 L2519 T
(datalO].value DAEIFEELIE DL TT),

55 X—TD [E¥OETR] THHINTWAHDLFE U HET Table B =2 — &2 WA A ETES
HIEMNARETYT, ZZ2TOEWIZ Y v 7 LIV IAALET TV OETH L Z &
TT, BADOEELEE LIRS, BROMIZ T 075 ANTEBIZEDLY £33, EAIZLEIO
YTV TEICRY £,

Bl TIMMEED R AR LU £,

S RADBERICY—FENSETSample FIRHLEZZ Y v 7 LTFEW,
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- Automatic Sampling = v 7 R > 7 2% ONIZL T F I\,
T AT AN=DRy I A% I Y v I LTAIZB—LR—DEETRT v/ LIbEL T
TE,

BLUWMERHOT — T ADEICE RS NET,
552 -Ea—
Graph /S % V3 E 2 DR EMOMBE LT T T 7 LiciinnE+,

- View A == —/»5 Add New Page 47> a VZHIRL TTHF W,
- View A == —/5 Graph A7 v a V EEIR L TF I,

File Target Programs View PRecord Tools Help

PAED « S0 EHES @

[Q{mﬁguratinn | Browse | Table JF‘agEil

Graph
Mode: [‘U‘iew Live Samples |vl
1000 —
800 -
3 600
3 ]
S 4003
200
o -
[ T T I T T T I T T T I T T T I T T T ]
0 200 400 600 800 1000
Most Recent Samples
s 0 st (4] (1] [4] (7] (2] [2]

4

X 5-11. Graph /8% JL
BONLT — T %2 T,
- Select Items.../RZ U L TTF &V,

T—T) s Ba— L3820 Select Item ¥4 7T 2 NO EOHA LBINRSNTICERRINE
9, WEIE, 12T ERE LKA HOEBEE 150777 Rtk R LET,
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- Show %] data[0].value & data[1].value TEH OFn<Eh it 27 ) v 7 LTHIZ DT

T&EW,
SOKARH U EHLTFEV,

- Automatic Sampling F= v 7 R v 7 23 ON TH 25 Z L ZHER L TF I,
- Automatic Sampling 7= > 7 R > 7 ADHMMOAE Ry 7 ATHEFHL— b & 1.0 BICE

BELTFEU,

TRO X HIZ 2 oOBOME N E D 9,

NightProbe

Fle Target Programs View Record Tools Help

FAED ¢« S0

lg::nﬁguraticm | Browse | Table J F'agEil

HESE @

I
[[E
|3

Graph

Mode: [View Live Samples |vl Select Items...

=
w =

Values
(=]

-0.5

-1 -

0 10 20 30

40 50

Most Recent Samples

e 3 s % (4] (] (4] (<] (2] [B)

Automatic Sampling (%] E

60

+ data[0].value

+ data[l].value

X 5-12. jERICEERRT S Graph /ARJL

s 57 READEMTH D AFDONFND value HBEDCGEZ U v 7 TEEIT ) a5
FAR s Ama—NBHEdit.. AT a rEERLTEFIND,
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|'-'_‘| Edit Curve ==

Variable: data(0].value
— Attributes

Style | Sticks
Symbol

Colar

ling

d

0K || Cancel || Help

& 5-13. Edit Curve B4 704
- StyleA 7 ay - UA RO Sticks &N L TTF I,

CEOONET Ry s Yy LTERRI AT 72 B8 LAEZEELTRIVY,
TOK R 2L TREBRI AT 72 TS,

514



NightProbe D F/fF

- OKR& %4 LT Edit Curve B4 A 7 7 2B TFE,

NightProbe

File Target Programs View Record Tools Help

PAED o3> @ SHEB O~ 2

[ Configuration | Browse | Table I Pageil

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Graph e e e
Mode: ['-.riew Live Samples |v]
1 __ » data[0).value
0.5 —f = data[l).value
< J0 / k. / kL
I ||‘ “I ||| I Y
0.5
1
Eﬂ Bﬂ lﬂﬂ 12!] 14!]
Most Recent Samples
Sample #: 134 Automatic Scaling (% ’ 4 ] l » ] [‘.,] ’Vl lp] [p] ’Samples...l
Automatic Sampling (%] -

4
X 5-14. EESIN-HEEEL Graph /ixR)L
- Automatic Scaling = v 7 Ry 7 A% ONIZLTTF &Y,
- refreshrate Z 0.5 FHIZAETE L TR S,
Tl T AIA Ly RRZENTNOFEEZITH LB DML & rate AR A A L CRE

Li?‘o

- Browse ~2— U E 721X Table /X% /L Z{#i - T rate Z%% % 50000000 7> 25000000 (22558 L
TR,
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COERIFERICA Ly RBBET DN 2512725 DT, IELKE L RKBEONMER LD Y
B

NightProbe
le  Target Programs View Record Tools

[
PA0D oSl SHES O~ B

[ LConfiguration | Browse | Table I Page 4 I

Mode: ’View Live Samples |v]

1 —_

] + data[0].value

0.5 4 + data[l].value
0 ]
] ]
> ]

L
=
n

Ly

!
-
|

T T T |
0 50 100 150
Most Recent Samples

L ® (4] (2] (] (=] (8] (2] [someies-]
Automatic Sampling (%

T 1
200 250

Sample #: 211

4

7075 LAREBT—3 ZEIE

T — 5 OMEIXF D% ORI T 7 A N~FldkT 5. 374 TFRICESH LT
NightTrace (2t LiATe Z & AFEE T,

FERICFEER Lo T —Z 2B O T o RCKETH Z ERAEETT,
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- Configuration X—2 D& 7% 7 Vv 7 L TGEIRLTTF IV,

NightProbe
File Target Programs View Record Tools Help
A « S0 = ® - B
Configuration | Browse
—MNew Session
Item Description
i-- [JA: Target System zippy
g §% Programs
pid=21710
Playback
= @ Recording Idle
i (5 Timer 1 Seconds
Destinations
- [m] Variables
.. [m] datal0l.count int
... [m] datal0l.angle double
- [=] datal0].value double
. [=] datal1l.count int
. [u] datalll.angle double
. [=] datal1l.value double
i [m] state <anon-type=>
4

[X] 5-15. Configuration R— M Recording $EE

iR ) — 0> Recording #3471 4FC#k A Timing ¥ — A, F&k5E Destinations, Record J&MEAN

SNTEEDY A NEFRRLET,

- Recording > U —® TimerJHE #4727 U » 2 LT Timer 7 A == —/5 Clock...4= 7'+ =
VEBRIRLTFE,

2] [secones [+,

Sampling Interval: II]_.DDDUDDDDD

| ok || Reset || cancel || Hep |

X 5-16. YOy BBIRE4 7Y
KEAT a7 3T 5 7V AR AT L— M EFIEILET,

- Hf\L % Sampling Interval 4~ 2 >+ U A kx5 Milliseconds IZAH LT FEW,
- Sampling Interval Offi% 100.0 (IZEHE L TF WY,
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TOKRZ ML TR,
v U —NO Timer T H OFEN Z OFEZ KL L CEE S E T,
Rkl —— - T = a iR D ET,

- Destinations THH #4727 U v 7 LC To Program...Z &R L T F W),

E Record To Program >

General | FBS | Advanced |

—Process

Frogram Path Select...
I |
|

Frogram Arguments [

Output File [idevinull ]
— o

* Display [:n.n ]

— Activiation

Launch From [NightProbe Server |v]

When Stopping [Terminate Process |v]

[ oK H Cancel H Help

X 5-17. Record To Program &4 704

- Program Path 7% A | + 7 ¢ —/L RiZapi L AN LTFIY,
S OutputFile 7% 2 k « 74— L ROT X2 ~/dev/nul | ZLLFICEZHZTFI,

/tmp/api. out
SOKARH U EHLTFE,
FER L2 TR B A A TERT B 72D NightProbe API i3 A% 27 7V /7
—vaiE, 14X—=YD [Fa2—h VTN T4V bUDAERM] Ttutorial 7417 FUIZ
ar—ShTWET,
S H—IF Ny varTUTFDavr FEAILTT e T L5 E/L R FEW

¢ —g -0 api api.c —Inprobe
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Configuration ~— <" ® Recording fEIRIZLL TO L S ICR X TV 51X T,

Descriplion

- [ Target System narf

pid=18128

El . Recaording ldle
o (1) Timer 100 Milliseconds

|}_“| &4 Destinations

;::»:: a
-~ [m] Variables
- [m] data[0].count int

- [m] data[0].angle double
- [m] data[l]value double
- [m] data[1].count int

- [m] data[1].angle double
- [m] data[1].value double

~ [m] rate int

Jhome/jeffhieorkutarialiapi

X 5-18. 5B E =4 Configuration R—T®M Recording $8ig

INTRET DB T 27407 - V=2, RBEEZBRLELEZDOT, Yo7 VEi

FRLTENOZ api TV r—a NI Z LR FRETT,

- Y= =D Record TA 2 EHLTTFEN,

S W UTNERELTENREZWE LR S apl 70 T AOHNERRLTTFIN,
S A= ey aryTUTOa~vr REANLTFE N :

tail -f /tmp/api. out
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T 7T NILLTO LD R B AR L ET

gnome-terminal

File Edit Wiew Terminal Tabs Help

X 5-19. api 7AF 5 LOHHE

- Recording Y —/L/3—®D Stop 7 A 2 & L TRl LB 245 L L TR S0

NightProbe API {289 2 FEMIC DU\ Cid, NightProbe User’s Guide @ TNightProbe API| =
EBRLTFI,

7005 LEHDEEIC Datamon EFIA

Data Monitoring Application Programming Interface i% NightStar RT > —/L - &=~ h DO —¥f
<,

B e L CBIR LB RO 2R, TS, B1E, BXUT FLA B 4 XD L9 7%

EHACEAT 21 2 S 5 72912 Data Monitoring (% Ada, C 78, Fortran DA% &%k
ITRRET 0 7T ARFRET D Z L NFRETT,
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NOTE

Ada 71 7' A%, @7 DWARF 53 v Z1E# %2 4% 9% Concurrnet
MAXAda 2234 T —Ta v A L ENTEHBEICOHYR—FEShET,

Data Monitoring (32 72 API % x 558 /17e#i2 T, Zhix7 e/ I 4 - 77 A VADOEE
BT 2R VAR Y v 7 B I WREOBERERIG TS EHAHETT, LaLaens, AE
T 1 OOEBOMEEETT 2L TCHHERT a7 2R LET,

Data Monitoring D FEAIIZ DV Tl Data Monitoring Reference Manual %2 L TTF S\,
set_rate 7’m /7 L0V —RZ - a—REFKRDOELBH TT .

#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_t obj;
char buffer[100];

if (argec 1=2) {
fprintf (stderr, “Usage: set_rate integer-value¥n”);
exit(1);

]

check (dm_open_program(“app”, 0, &ogm)) ;

check (dm_get_descriptor (“rate”, 0, pgm, &obj)) ;
check (dm_get_value (&obj, buffer, sizeof (buffer)));
check (dm_set_value (&bj, argv[1])) ;

printf (“rate: old_value=%s, new_value=%s¥n”, buffer, argv[1]):

}

dm_open_program BI¥IfRE SN 7= 7 a AD4FrE PIDO OE. fREL74RIE KT 57
0¥ AT 570D L &7 LT E$) T Data Monitoring % #1381k L £ 9,

dm_get_descriptor BISITIEE L 7oA BA 2L CEOERICETAEREZRLET, /2. 2
Nitapp 7 ZAOEHOIEBE L D ATY «c X=VEEHETo v Ry LT LET,

dm_get_value & dm_set_value BiZ & A L7 b « AV OFARY BIOEEIALEZHE > TE
BoOWERTIHEIORELET, app 72 AT rate EHROMMNEL IND T & USMNIEEIT K
NEHEA,

set_rate.c V—R - 77 AT 14 =YD [Fa— b )T 5017 MDA OFET
BEDEET L7 MIcat—ShThET,

S RKDaw s REFoTTe I oL 4 )L LT FEW
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cc —g -0 set_rate set_rate. ¢ —Idatamon —lcour_rt

AKF 22— FYTADZOE5IED L NightProbe H{EIZIEE L £ A3, Datamon API % fi£
- T rate BEOET D% {57291 NightProbe il L £,

- NightProbe @ Page 4 @ 7~V 3 MW\ =2 7% 7 U » 27 LT Graph SR V2RI L CF X
AN

= 757 « %O Pan Right R v &l TERIEE 7T 7 ORKIICBEI L T FEWTF
TOKMNRAZDETHRIVELAZ 27 Y v 7 LTFEN)

>

S WKDa~v REFETLTapp et AD rate BHOMEEEH L TFEU

. /set_rate 123456789

AREDY =2 « a—RPRT LB, a7 T MIEROFIOMEEH LT, D% set_rate
~OFHE L THRESNMEICREL T,

IERG & REHIE Graph SR VTR OND KO IZEREDLY £7,
#&T — NightProbe

NightProbe D EZ K T T HIZIXLU TOFIEEZET LTI I
- File A == —»5 Exit Immediately 47> 3 V2R L TF I,

Z 4T NightStar RT F=— ~ U 7/L® NightProbe ORI T TY,

522



6
NightTune @I

NightTune (33 A7 AOBWERILZ ST L OFREST 72007 F 7 4 10 - YV — LTI,

AEIT0 7T ARBEICENLV RENTWTETHFTHI I EEEELCWEY, Yur/J 0%
IERLTWRWERIZ 14— T7a 77 520N K] OFERIZHEVELRLT, #EDBHHIIC
TV = a B ETLTRFEW . /app &

NightTune DS}

NightTune 3=~ R« a7 FTRkOa< >y REEWEET5 2 LN TT

ntune &
F721X NightTune 7 A7 by 7 - T4 a2 FZ T A7) v 7 LCGEENITHZ L HARETT,
AF 2— U TNAOHHRBUCE L CiE, NightTune % root = —¥%—& L CEITT 5, £

S—P— e TH T NEYRMER AR > TV A Z L E2ERT DSLEND Y 9, FECONT
12—V Ta2—F—HROKRE] 2L TFI,

B4 nighttune =[ax
File View Monitor Tools Help
P2 Bl @So33f HOQ cerarlom [|#- X o
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 ‘
Erg@Users F| e System
@ apache - Chip 0
&~ @ bin iy ¥ @ AD CPUD [0% Usage]
® jefih hy ¥ O @ a0 cPUz [0% Usage]
B @ jojo hip 3
@ jread h # OGS @ cPUL [1% Usage]
& np y # O S CPU3 B% Usage]
@ root
® e
@ rpcuser
X
B @ smmsp raptor CPU Usage:
@ sms cPUO
E- @ todd EEmQ
@ wnn
B @ s cEmmmeee ]
cpus [
0 100
-

K 6-1. NightTune M#I#A/SRJL
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NOTE

LLRMZ NightTune 2 H L7= 2 L 035 5354, NightTune NOEH O LA
TURNeHAZ<A XA LN LNVERA, KRy a U HIEARF 22—k
U7V CHERSN TV EIRBEEDO LA T MIUEy FLEIEI VR
Wb LvERA, TOEA, File £ ==—»5 Load System Default
Configuration Z 8 L TF I\,

7O0tXDER

BANCETHR O app 7 e AEER L £,

- Process List SR /UIZ TR ANOEZTHZ7 U v 7 LT Crl-F 2 FLTTF &V,
= Find N—2 8%V FENCHENET, Tapp EANTAHLE S rE R - U X MAEBICRERES
NHGFE app THE S 70 v AL HOBA O 7 0t ANER SN ET,

narf Process List:
| PID | state |Parent| Size |%CPU|cPU TimelCPl.llAfﬁnitleioelllFriIEl Command A'E]
@ haldaemon

L)
®
3

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

G - e

[#

- @
-
-
-
@ rtkit
o
- @
-

syslog
tomcaté

Find: |app ] ¥ Next 4 Previous [ | Match case Found

2@

X 6-2. BBIE M 1= Process List

BRI oA app BB ATERWSEAE, ELW B AR®RIRINS F T Find /N—
DONext 7 A a7 Vv 7 LTFEW,

app 7 u v AICEEMITONZT A 2 IR T a v R - T A 3NN S RIREOEENER
STWAZLIZEHLTFEY, 2R EEARYALTF ALy RTHAZ LE R LTWET,

B
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capp Vet RCEEMT SN arTF AN - A=a—5 Show Threads 47 3 > &%

5906 Waiting . . 1 0 0
5907 Running 99.9 71.53 2 all 0 50 FF
5908 Waiting 0.0 0.00 1 all 0 0 oT i
5909 Waiting 0.0 0.00 0 all 0 0 oT
5910 Waiting 0.0 0.00 0 all 0 0 oT A
5911 Running 5821 103248 2.4 2.71 3 all 0 0 oT
o @ kit
El- @ syslog @
483 1 247468 0.0 0.47 L. # rsysload

WLTFE,
jeffh-pc Process List:
PID | State |Parent| Size |%cpu|cpu TlmelCPUlAﬂ"lmtlelcelRPnlCL| Command A
1685 Waiting 1610 12624 0.0 0.03 oT & ssh-agent
@ mdm
. @ messagebus
B @ nobody
El- @ root
1 Waiting 0 27084 0.0 1.32 3 all 0 0 oT & init
2 Waiting 0 0 0.0 0.00 0 all 0 0 OoT B- @ kthreadd
5419 Waiting 2312 80852 0.0 0.01 0 all 0 0 oT # sudo
5820 Waiting 5764 80852 0.0 0.00 3 all 4] 0 OoT =N & sudo
5821 Waiting 5820 22016 0.0 0.07 0 all 0 0 oT =] ‘ bash

Find: [“app

] ¥ Next 4 Previous || Match case Found

X 6-3. ALw FZE&EE Process List
NEUFZE ALy FBLX O n k22 EWoEEL2 R LES, BARNICIIRE G ET

* Tt ADEAEY YA X

*HALy REBLO mEARMKCHERT S CPU K OEIAE B L ORE

*EITTH AL v RRFE[TE 7z CPU

*HAL Yy ROCPUT 7 4 =7 4 (AL y RRFEITEZFHAI SN TS CPUDE Y 1)
CHBAL Y RDRAF Y a—1 v J ek

* NightView TT /Xy ZHTH D6, £721E7 7Y r—3 3 > )% NightTrace API % {#
*C trace_set_thread_name (3x) DN L2 L TA L v RIZ4HTE T TWAE5EIT
ALy RAFR

FRINTWBHIOE Y ME, XA DaTF AR« A==a2—0 Display Fields 47> a > %
7V w7 L, Ama—HBE2FT =2y 7 £ F =y 7 240U T2 OfEZRIRT 22 & T
EETHZENAFETT,

SARATL - aA—=)ILDFL—R

NightTune 27 2 A CHBAEND VAT L« 3— L&k hL—RATHERRA L X —T = — A%
AL L FEF, T NightTune DR B L OEET 5 Z LN E A 7 v 7 ~0O 7] & it
T2 L EZBRWTITEAMIC strace(D)a~ > RO &R L T9,
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app /T ADsin ALy RICBEMIT b3y TR AL - A=a—0 D Trace
System Calls... 4> 7 ¥ g U 2R L CHBRADLROBRMERZ 2L TF IV,

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 FD strace A

ERTREND LS ICBHRS WA Ly R FOa— K+ €27 A M TRTIEY api.c 0
511THICBE % semop (2) LIS D v 2T &« a— /WITIFONE R 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 (03) {

51 semop (sema, &wait, 1);

52 data->count++;

53 data—>angle += data—>delta;
54 data->value = sin(data->angle);
55 }

56 }

S VAT A a—)bs NL—REKTLTHXA T EHALSIZIE Close R U EZMLTT
SYAN

7O+ X e

NightTune (37" v & 2 BIEOFEM 200 2 28t L £ 97
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mapp IV T LANOEEDAL Yy RO TH AR« A=a—» 5 Process Details... 47 >
a VEBIRL TR I,

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 Residency: [GESGENEAATIGERN (f

d | | Non-resident

996 NUMA: Node 0 (local) |N0n—resident|

o

Non-resident | 23416

NUMA Node 0 996

| Update H Close H Help

X 6-5. Process Details 4 784

AAAT 0 S ICFRENTZETOFERIIANLEEICH ALY EHTY, Memory # 7 LD A £ -
R=TDuy I ERE, KXAT O o T ut ADBIEELEFT 52 L ITHEETA,

8ODET + XR—=VIIL T &G v AT M ERERIE L ET

* Memory Usage
* Memory Maps
* Memory Details
* File Descriptors
* Signals

* Capabilities
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® Environment
® Limits

Memory Usage ~— VI3 L OVEE A ) O ROV~ ) —FRET AN T T T ¢
v 7 OROMW S THREEL £,

7O+ XE#M - Memory Details

- R—=UEFERTDHITE Memory 7 &7 Y v 7 LTFE,

=

| Memory Usage | Memory Maps | Memory | File Descriptors | Signals | Capabilities | Environment | Limits
NUMA Node
| | |
Local NUMA Node
| w |
Locked /Re
| | |
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|||||||||,||||||||||||||
Current Page: | 0x00007fff5adf7000 | Zoom Max |
Status: Nonresident | Previous Region | | Previous Pa.ge| | Zoom Out | | Mext Page | | Next Region |
NUMA Node: | shiftMin || shiftLeft | [7Z || 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:
s
| Updaﬁe || Close || Help

K 6-6. 7OER - A EFHR—

AAATaZNET FURAZEBNOEEDE 7 A 2 b EIIR— VI 5570 A = ) F A E
Bage ey he— LA L E T,

7574y 7 EOay b —UIEARERINZ NightTrace (2RI TV ET,
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S EEOYHTERIIN—T—EE 7Y v 7 LTTFEN,
S ERICA—LAT U M AT A EREIZ T LT RSN

Tt ADT R ALMEERNBEFRENTWET, 2070 ARNO_R—J|Z#T 5 A E
U« 7 FLRZEB O 7 A2 MME Exists T2 &b 1 ADEEDO BV TRENET,

T RDEROHRERICFIR STV WS Previous Region &7 U w7 L T[p23 i 2
¥ CTHEKIE ZoomIn &7 U v 7 LTFREY,

T ORREEAR NS ETY U A - RA — /L ET2iT Zoom In R X L EfES TR =LA L
TFEVY,

EXTIZ, AEY - &7 A2 MI Exists {TICKEOMEE CERINTWET, AEY - BT X
VEOBREFIEEOBOVRTERINTOWET, A—LMEERN+DREWVEHA, AEY - &7 2
VMEIIAFERIZ2ALITORBEDOBE N TN ET,

AEY « BT AL MCEATHFEMIN—DTFTEICHHTF X MERICERENET,

D771 NUMA 7 — /12— ?D Locked/Resident @t % & e N— VHMNOFME F R L
T,

NOTE
Locked/Resident [ IF 2 TOF XL —F 4 L7 « SATFADN—T 5
THIHATEE LV 9 DT THEH V F8 A, NUMA 5#1% Non-Uniform
Memory Architecture Z ¥R — F 5 A7 AIZTICEH S, ZOF#H
W8 DA —T 4 T VAT AIOREE I ET,

» LWL, Current Page 7% 2 MEIKIC AN THZ & TREDT RLRAEZERINT 5 Z L BRAMHET
7T

Memory ~— 2§ A FEMIZ DV Tlk NightTune User’s Guide ZZ& B L T T I,

TO+XE#M - File Descriptors

File Descriptors (3% D7 mt AICEET L2 TOF—F L FEA T 7 A VBB TFEEHR LT, £h
ENOFAZRAE L E3,
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T ntune 7o 2 TEHFOT7 7 A LR FE2RLTWET,

| Memory Usage | Memory Maps | Memory | File Descriptors | Signals | Capabilities | Environment | Limits |

Pathname/Description 3
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=[0_NONBLOCK O_CLOEXEC]

pipe:[1074973] (pid 20352/ntune fd 6) pos=0 mode=0_RDONLY flags=[0_NONBLOCK O_CLOEXEC]

pipe:[1074973] (pid 20352/ntune fd 5) pos=0 mode=0_WROMNLY 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 ass&ciated with thzL file drescriptor in one of these fo‘rmatsz
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]

NN R | e e
HEHHEHBEARHEEN NS

ERES|

Update H Close H Help |

] 6-7. File Descriptors R—<
FTEIER S DI5E) 7 7 A VIR FICEET 5 7 7 A VAR Y 7y MCET D EEE R A

BATEY, XM7Yy P LT LMD T ot ARFE LY AT L LICHIBEITEN
LERELET,
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FOot&XE#M - Signals

Signals # 713 7 FVOEMEEZFR R LET,

NightTune DF/F

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 n 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

X 6-8. Signals R—

FRENDERIZT 7V r—v a AL > THREREER T T e v 7 SR TWDL YT F DA v
=4, BEOT TV = a VRV T FVEICA VA RV ENTEN RT—EFFo TS

MEIMEGHET,

ETIE. 77— a3 ik SIGUSR2 HIC
AEEHRLTWVET,

S EATu s EBAL DI Close RE &2 v 7 LTEEN,

BHikshiony F7—zpff LTk Y, SIGHUP
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TAtRADR7Sa—N 20T - NS A—2%EE

EOXICT TV = a VOFEFMNBEDLLNE R, BERIZA Ly REREZTrREAD
AV a—) TR R ERT A EREE LWEARH Y £9, FlziE, H5 ALy Rafho
ALy RIZX Y CPUBINRZELTWD ELET, TOHA, TOAFYa— T« 7T
BVTNEAL T TR BREELZIDEVEEE~ETTLZ 2R LET,

mapp rtADsin ALy i< a7 F Ak + A ==— Process Scheduler...4~
TarEBRIRL TSN,

13194 (app}

— Current System Values

~ Priority Scheduling Class: Other
Scheduling Class: | Other v Nice Value: 0
Nice Value: [0 =)
[100 [+] CPU Affinity: al
—CPU Affinity
oo 1o 26X 30X ~CPU Shielding Legend
ieXsexcex 7eM % Unshielded From Processes
@ Shielded From Processes
SetAl | | Clear Al dy cpU Down

[ cse ][ e

& 6-9. Process Scheduler 4 784

ZoHF A7/ TliE, Scheduling Class, Nice Value, Real-time Priority, Time Quantum % 25 %4
HZENARETY, wAF - oty — - Y25 A TIL, CPU Affinity bEIEICEFE 52 &
MNAHETT, 7RERAERITA LYy RBETEZHF SN TND CPUICSWTIE, CPUEFRZDOF
TV IRy I ANF =2y 7 SNTHDHETTT, Ky ZIZBET M 611 X—Y0 [
aEADCPUT 7 4 =T 4 ZRE] BB LTTFE,

NOTE
Scheduling Class % Round Robin {ZZ % L T Real-time Priority 2 %4 %
121X, NightTune % root = —%—F7213 1-2 =20 [2—F —{EROFH
B SRS TWD X ) ICH R A fFFoa—H— - T h v N THE
TEINTVWDRERDH Y £7,

- Scheduling Class % kv &> « U A k25 LT Round Robin I[85
LTF&EW,
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- Real-time Priority Z# 3 I[ZZE®E LT F &),
TOKARHZ U EHLTTFIN,

Process List XF/VET ICA Ly RO ZNHLOEF & KL 97,

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 0 Il 4] 0 oT . % ssh-agent
@ mdm
[ @ messagebus
B @ nobody
El- @ root
1 Waiting 0 27084 0.0 1.32 3 all 0 0 oT & 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 # sudo
5820 Waiting 5764 80852 0.0 0.00 3 all 4] 0 oT - §# 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 50 FF - & watchdog_thread
5908 Waiting . . 1 0 3
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 “o i ntune
G- @ rekit
El- @ syslog @
483 1 247468 0.0 0.47 L. # rsysload
Find: ["app ] ¥ Next 4 Previous [ | Match case Found

X 6-10. EFEEINI=A L v EZ&EE NightTune @ Process List

ERINTZAL v FIZ2W T, CL(Scheduling Class)fEi# i3 RR(Round Robin) 23 #E 7~ X 41,
RPri(Real-time Priority) fEifii 8 BFERINFE T,

TO€CADCPUTI4 =T 1 &HE

AIE1F1E NightTune DEHER O 2T AR AL F F ot v¥— « PXFLAOESITTEH Sh
F9, TIHITIERWES, 6-17T =0 [# 7T - NightTune| IZH#EATFE W,
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6-12

CPU Shielding and Binding » <t /Lix CPU fJE. +—/v Fik{i(Concurrent RedHawk Linux ¢
)., CPUMRAR, XA FLTWA7rntAL IRQE#FRLET,

zippy CPU Shielding and Binding:
zippy: Intel(R) Core(TM) i7-2600K CPU @ 3.40GHz
= System
= Chip 0
El- Core 0
l h ¥ O@a CPUD [1.0% Usage]
() F O@an CPU4  [1.9% Usagel
- Core 1
By y O@ @ CPUL  [0.0% Usagel
B¢y # O @an CPUS  [100.0% Usagel
k- Core 2
B() # O@aD CPU2 [3.4% Usagel
m-() # O @an CPUG  [3.4% Usagel
= Core 3
B-() # O @@ CPU3 [4.8% Usagel
m-(y # O @an CPUT  [0.5% Usagel

K 6-11. CPU Shielding and Binding 73R JL

= ORI CPU OEMGRIME, BRI A S—ZA Ly REAFaT « Fv FOREL BT
5D THERTT,

ERTIEH, 1 20F v Flang =2y MeEihe 4 2O a7 TEE 8 fdimEE CPU 23
E.iﬂfb‘i?‘ NANR—=Z Ly FMeEniz CPU IXZ O/ T8O Y —2 25 LES

VN LT eyt LTRTa—Y =R ANS HETEELEY, v~ vF a7 CPU &
/7)/7WT%@)/ AEIHBFLTHVETI, NA X=Xy REATE g U CIER T 72
7o TWET,

TR AEIIAL Yy RIZCPUT 7 4 =T 4 2FfoTEBY ., ZIULETT B aREEDH D CPU
Y FERELET, 120 CPU ETEITTHIICHIRBREINDZ EHHY 9, KK
TRERAEIIA LYy RO FEMENET, 610 =20 [Fr®ADRFr P a—1 v
T e NRFGA=REER] CCPUT 74 =T 4 %5FEHTH 120K EEZHIILE L7, HIZ CPU
Status SRUET B EAETLITA L Yy REE SIS RT57OIERT25 Z ENHETT,

= SRR System HEIZBH#E T 23T X2 b« A=a—05 Expand All 23R L TTF
AN

—13% CPU IS v FEanNF=7rnk20E ) BTV YR LET,
S =Y app TREADAL Yy RO 15D FIZHAMICA~YT A « RA VM LIZEE

IZ LT, KIZ CPU Shielding and Binding /X% /LN D CPU D 1 DIZA Ly RE KT w7 L
TYUARZ L EHELTTEN,



NightTune DF/F

zippy CPU Shielding and Binding:

| Zippy: Intel(R} Core(TM) i7-2600K CPU @ 3.40GHz

[l Chip 0
B Core O
2-() # O@am CPUO [6.3% Usagel
.. Bound Processes: 0 Threads: 0
i L. Bound Interrupts: 0
B¢y § O@aD CPU4  [1.0% Usagel
- Bound Processes: 0 Threads: 0
- Bound Interrupts: 0
= Core 1
EI ('_] ¢ O@an CPU1  [0.0% Usagel
: - Bound Processes: O 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: 0 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&hf=X L v FZ&E CPU Shielding and Binding /3% JL

ZOMEIXRHED CPUICK LBIRLIZAL Yy REASLVRLET, 2FE0, ZOCPUT 7 «
=7 41F 120 CPURTEELLIICHESNET, YuERAELIFALYy FOCPUT 7 4
=7 4B 120 CPUDHEATWBIgA, O atEAELZIXA L > KX CPU Shielding and
Binding /S VN ED CPU D7t A « Y U —D FicFrENET, EXTIE, sin ALy
K%z CPUICNRA L FLEDOTCPUSDOTIZ1I 2D FURHYET, ZORTILZ1L DDA
Ly RGN CPUBIZANAL Y RENTWDEDT, ZOxYy NIV 7 4 v 7 A(AUB)EEALTE
D, 5D2DAL Yy RDHIH 1 OFETFNED CPUIZAA Y RENTWAZ LARLTWVWET,

NOTE

BFHEHLOU AT ATIHEIR L CPUIZBIO T ot ARLE| ) AR /S A
Y RENTWDE L LIVERA,

ALy ROH LW CPU 77 4 =7 4 & Process Monitor » < /L™ Affinity fEl8 2 S S E 9,
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COMEIL 16 HEEOE Y b« v AT TRIRSN, TORTMILE Y MNECPUO XL, ZDOBT
CPU1,CPU2,---2E L FT, AED»y—ZTfE 0x20 1L CPU 5 277 L TWET,

NightTune IZE I BEAET N/ > RT5H5Z L L HEETT,
S H—INABRREADAL Y R e MY FICHBIICA~YT R « RE
£ ERWLIZEFICLT, RIZU 4> RUoA EICH B EENT-SHITEITH
A)Unbind 74 2T AT 2 KT v 7 LTI T ARZ U EHLTCTFE
VY,
Process List SR /VIFA Ly RBRFET VALV RENTZZ EEMBLLET,
NightTune O b7 07T LA KT 52 L HAEETT,

- Process List X%/ Tapp 7077 L% 7 Vw7 L, ¥ REZLGROVX) EICKDETE
T T LT URAZEEL T TFEN,

BYUAADCPUT T4 =T« ERE

ATETHIAT 5 HEEE7- 17 1% NightTune 728 root = —%— %7213 1-2 X—2 D [ —HF—EROH
EACFER EN TV D X D ICEU R & FFoa—F— - 7 H U2 FTEITIN TV DEAITH
FARRE T, %9 TIEARWIEA, 6-17T =Y [#&T - NightTune] (A TR &V,

TauvADO CPUT 7 4 =T 4 ZRETE D LITMMZ T, NightTune (%9 iAo CPU 7 7
4 =T A EHIET A LB AEETT,

HYIALD CPUT 74 =T 4 HEBTHZENEELWVEERH Y 9, HIIE. EIVAHN
BRBIZRAEL TV AEAS. FRaEEd 5 CPUIZ L - TIXFE L CPU ECEFHFO7 7Y #—
TarvEMEL TS EREMENRH Y 5,

S AL NIV R—=OEDR Yy 7 A% 7 U 2 LT Process List SRV EHETTEW,

- D IZ Monitor X == —7>5 Interrupt Detail Activity =7 3 >, i\ TZDOH T A==
— 5 Text Pane 473 3 v %% L C Interrupt Detail Activity /<% /L Z BV T T X0,
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File View Monitor Tools Help
P2 Al @2+ RB /) dele D g s cacmaso” X 4
Pagel | Page2 |
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 -
EE( Chip 0 0 timer 0. 0. 0. 0. 0. 0. 0 0 timer
&- Core 0 1i8042 0 0 0 0 0 0 0 0 i8042
)y O@ @ CPUO [1.0% Usagel ! ! ! ! ! !
G ¥ O@an CPU4A [1.0% Usagel 3 g 8f o 9 8 g 4 4
orel 8 rtc0 0 0 0 0 0 0 0 0 rtcO
¢y O@an CPU1 [1.9% Usage] : i i i i i i -
7 O@a CPUS [1.9% Usage] | |9 acpi 0 l]. 0. 0. 0. 0 0 0 acpi
£ Bound Processes: 1 Threads: 1 12 ig042 0 0 0 0 1] (4] 0 0 i8042 ||
L. 13193 app (1/5) - | 1 | | =
: ... Bound Interrupts: 0 14 ata_piix 22. 0. EI. 0. 0. 0. 0 0 ata_piix
}. Core 2 @ 15 ata_piix 0 0 0 0 0 0 0 0 ata_piix
DBy g p ; = :
- 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..
CPU O 18 snd_hda_intel ] 0 0 0 0 0 0 0 snd_hda_intel
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
cPU3 42 rcim o o o © o0 0 0 0rcm
coal ] a3k o o o o o o0 0 0ahci
CPUS ' ' ' ' ' I
44 etho 24 0 0 0 0 0 1] 0 etho
CPU 6 E
45 xhci_hed 0 0 0 0 0 0 0 0 xhci_hcd
cPU T = | | | | | |
i o] o] 4] 0 o 4] o 0 xhci_hcd
0 100 | |ESESibed | | | | | | =
47 xhci_hed 0 0 0 0 0 (¢] 0 0 xhci_hcd
Legend: System | [Softir
=t - Lt H - m Legend:{ 7 Unshielded”v Shielded“ (!) Inactive”-ﬂ- Boundl
4

X 6-13. Interrupt Detail Activity 7/$RJLZZE NightTune

NI AT T ey P— - VAT LADOEA)E CPU TUEINZEEVARIZONT 1/
BOEIV AR EFRLET,

Interrupt Detail Activity /S RV DEHT A 2 3FI VAL DFEED CPU TR IN/ZZ & E2RLT
WET, —FH, FIVIAZNETO CPU TLABEIN L HEIEEDEIVIABIIK LTT A =2 T8
nEHA, FUHEH CPU Shielding and Binding /3% /LN ® 4 CPU @ Bound Interrupts items
ICRREINET,

—HDOV AT LATIHIIRQ 7 7 4 =7 4 ZKfE] L LICBEICEE 5 IRQ AT v 7 & fEH
LCWBHEERH Y 4, ZHEBEIVART 7 4 =7 4 2 FHTHIET 2R TH LET,
AKF2— MUV TLOBEHDTZD, root —HF—TRO A~ REETLTIRQ NT v 7R
BHEEENC o TND I L EERICLTTEW

For newer systems:

sudo systemct| stop irgbalance
For older systems:

sudo /sbin/service irgbalance stop

120 CPUIZEIY AR Z A RTBI1I21E, 7ubRERULIRTETRT v I74+52 M0
AHE T,

71— Y V78 Interrupt Detail Activity 7SRV OEI D IAZD EIZH B, HI D IARITOE A LS

DOHEBDOF—4 « v La A~ T X « REZ 2 LI-EEIZ LT, ®IZ CPU Shielding and
Binding /SR /L OFFED CPU IZEIViAHZE FZ v 7 LTFIWY,
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[FIEEIZ 1 — /LA CPU Shielding and Binding /X% VN2 & 5 CPU @ Bound Interrupts U A k@D
B IABLD LIZHDHM, A~ A« RZ B LT-FE FIC LT, KIZ CPU Shielding and
Binding /XL D725 CPUICEIViALE RT v 735 Z EBHEETT,

BN IABDT 7 4 =T 4 21550 CPU £7/7213 1 DLLEZBRWTEID B TH L HICEFTHIC
X, RNRANOWVTIOENYALITO I LT XA b+ A =2 —7)5 Set CPU Affinity... 47> 3

ZERLTTE,

NOTE

WERMERA AR T B2 —Y — DA, Set CPU Affinity... 47 > a k=
TFERAN c Ama—ICFRENEEA,

| 42 PCI-MSl-edge  rcim i

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

& 6-14. Interrupt Affinity 4«4 704

B ABENET D2 L2 T54 CPUICKH LT, O CPUBZOFT =y IRy I AT
Ty 7 TAHLERHY 9, AEITOK B LT Apply R F 244 LA £9°,

NOTE

NMI D L 5 22 —EBDEN Y IAIRZHOWTIE, TD CPU 7 7 4 =T 4 Z 9
B LT ARARETT,

BROTA—S_ALEERED=-HIZCPUZEI—ILF

NightTune 37 a& 2, E|ViAZ, o CPUIC LAY YV —2ADF N LRED CPU % i
BTy — 0 K5 2 & AETRETT
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AU DWW TIEIARZED NightSim OHO—# & L TEBLTWET, FEMICOWTIE 7-10 <—
PO NF—R=F ULV AT L Fa—=r T EBRLTTFI,

#&T — NightTune

Fa— I TNAOKY OFSyitapp 70 7T ADFATLIIBERRH Y ¥ A, LUTOFIEE FEAT
LTFer I ha&TLTFEWN:

- app WIRFEE T SN TV RWEE., £~ 7 AR K L %{#\ > Process List 7SR /L5 app 7' 1
T REY—NNR—EDOKINTA NIRRT T LTI ARZ U EZHEL TSN,

X

" File A ==2—756 Exit Z#R L T NightTune ## T L TF 3V,

Z 4T NightStar RT F = — kU 7/L® NightTune O T TY,
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NightSim @ ¥

NightSim 1 ZBEEDO 7t A 2R SELHETAr Va—) VI LEOFETEZERTLZ00
75T LI T =TT,

NightSim /& Frequency Based Scheduler =—7 4 YT 4 DT T 7 4 T« f L F T = — A% H
L ET,

BFEHDO Y AT AIZ Frequency Based Scheduler 731 A b — /L EN TV 2 WGE, Fo—
FITADOZOETHHATEY A, RO~ ROV %5 T Frequency Based
Scheduler 731 > A h—/L I TNDEINE I DEFHERLTFI

RHEL/Cent0S: rpm —q ccur-fbsched
Ubuntu/Debian: dpkg -1 ccur—fbsched

Fa2— KU T AOARETIX, 5L D Concurrent iHawk + A7 A CTHEEHELE(F X TV 5 Real-
Time Clock and Interrupt Module RCIM)/N S DY TV X A I« Z 1w 7 E YA Y — A HfE
ALET, BFEROLOV AT AIZRCIM BPEENTVARWES, Fa— M) T7A0Z0OR LA
TEHA, ROavy RaEfioTRCIMABA VA F—LENTWEINE INEHERLTTFI N

cat /proc/driver/rcim/status

kD7 7 A VDBEFE LR NG EIX RCIM BB FRH D VAT MMIUTFIE LRV, EE A
DA —HNVERCIM R — FRHIBRES N TWET, RCIM AEAAENLTHWRWES, ==
L— F &7 RCIM 7 /31 ZADHAIAEN TN D AR T 2 Z L3 AIRETT ¢

fgrep rcim-emu /proc/devices

RIEO—FEORPUZ DWW T, root =—H—& LT NightSim ¥ & Ot NightTune % %17, F7=
=Y — - T H U NBHEE MR AR > TS Z L 2R T HLERDH Y £7, FMzoOV
TiE 12—V Ta—P—EROFE] 2ZRLTFEW,

FBS 77V r—2a D& ER

NightSim # /' L CAZ P a— NV ENI BT 7V r— 3 U EEIET 5038 2 &£ T,
1250 APl = — /L RNEEL /20 £97,
B L7=work 7 7V r—s g v DY —Z « a— RNZRO L H 2720 F9

#include <fbsched. h>
int workload = 1000;
main ()
{
int data = 0;
int i;
volatile double d = 1.0;
while (fbswait()>=0) {
data = ldata;
for (i=0; i<workload; ++i) d = d/d;
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}

fhswait ) OO LIFIRICAZ D 2 — L ENTHA ZVETENNRLIRA » FTFakv 2%
Tuav 7 LET, TO% T RIFOUV - a— REETLTRICATZ Y a—LvERNEYA 7
JETTbswait) Ty my 7 TAH5ZLEBOIKLET,

work.c 77 A I ARF 2 — R U ZILORNWEECHREDIEEXET L7 FUIC
/usr/lib/NightStar/tutorial 26 =2 v —&Sn T\ ET,

WDa<y Reffio T T 7PV r—arzar M ABLN) 7 LTFREN,

cc —g -0 work work.c —lccur_fbsched -lcour_rt

NightSim DARED

NightSim ORE T 7 A MIAF 2— FU TADEDICHESNLTEY, =2 140 [Fa—
FUT T4 L7 NUOER] HOEEFICBEDEET 4 L7 RJIZat—3nTWaAIET
<Y,
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TR T K 9ICRRET 7 A /L& f5E L T NightSim ZBAL TRV :

nsim —¢ nsim. nsc &

File Target View

3P d

Scheduler Monitor Tools Help

RO DIl X

Target System: zippy

~Control ~ Definition ~Interrupt
[Tu_p\ [m [ Automatic Configuration Interrupt Source [First Available RTC |v]
Scheduler Key [—1 Interrupt Device /dev/rcim/...
| Start l | e l [ Reciing | Cycles per Frame [ | =] Clock Period/Freq [10.0 | kHz |v]
Tasks per Cycle F—@ Valid Range (0.000001526 - 1000.0) kHz
Tasks per Frame [—E
Refresh Rate ﬁm Permissions E { rw rw rw )
................................................................... e : :

PID & Program | CPU IDsl Policy | Prio |Par=m| Limit |Ov Haltl Deadline |DI Halthrigirll Schedule
- CEEE

— work 0 FIFO 1 0 1 false W
Refresh | [ Add l [ Copy l [ Edit l [ REmove l
Configuration File: nsim.nsc 4

KX 7-1. NightSim Q##v 1 > Ky
NOTE
NightSim 234 —74% > b « VA7 AR TE VT T — 28R T D54,

BFEHDO T AT L0 hostname 73 /etc/hosts 7 7 A VIZEEN TR Y HEL)
RIP7 FLATHDEZ LZHERLTFEN,

AT a1a—5SNDER

NightSim 1ZEATFD/8F A —=Z 2o TEBDO T u v ZAD Ay P2 — ) VPR EHRT D LNH
BECY -

C AT TVa—U s eV —AGEF ITIMBELA )

* (v R=ZDENIABRITOVWTIDE Y ABL A RAESELEE

¢ Fuv ANAF Y 2 —LENDIE

*CPUT 74=T 4, AT Va—U 7 - RY)— AFVa—LEaNT 0t AOENGE
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74

HICINEDNRFTRA—FI X2 —FHERLET,
YA TRV a— T« V—ZE|DIARB OB E L TERINET,

T U—ATEEYA 7 NAVBTERSNET, 7L —A%, REBRESET L—25) %80 K3
DB % ORI A 7 W) & BEFICEITTHMEDOHH L OENT 7V r—a 1k
W R & T,

BiEOa~ > R 74 THRELZnsimnse 7 7 A VTR ENT- AP a—F1%, AL -
74 R EICRZDUTORMEERFOAFa—T%ERLELE

* Cycles Per Frame -~ 7L —A®H7=0 4 %1 7 )b

* Timing Source -- Real-Time Clock and Interrupt Module (RCIM)® First Available RTC
(WTNEA LTy 2)efERT2E VALY —A

* Clock Period -- 100 ¥ 7 = b DY+ 7 )LIE(10.0kHz)

* Processes - 1 >0 7t AWork)a 7 L— LDV A IV TEITTHAF D 2—)L

R a— )V ENT T et AOFEM B A FRT AL, Processes /X3 VD TR H D S 1
T A FED. /work 7t A BRI L TSRO FIZH S Edit.. RZ AL T TS,
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Add Process #4 7 u 7N FRSNET

ﬁﬁﬁWMﬁﬁ‘

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

[ ) (msee [

[ 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' 2 2 DBRtAY 1 7 v L MlFE % #Fx L E 9, Starting Cycle (X7 &

TANRETERIGET A7 L —L0OY A 7V EEZXELET, Period ITFETOHELE YA 7V TER
L %9, Period DfEN 1 DFHILT7 L —2NOET A 7 NVTT 7Y r—2a r&2FTLET,
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XA 7 a7 ® Runtime Properties ¥ 7% 7 U w7 LT F&EW,

Target: zippy

Process Type
@ Schedule a Pracess

O Measure |dle Time on a CPU

Process Command Line
| ./work| || select...

| EBS Schedule | Runtime Properties | 1/O and Debug

Working Directory: [ ] | Select...

Scheduling Class: | First In First Qut |v]

Priority: |1 Iz], (Range: 1-99}

Available CPUS: 0-7

CPU List: |0 {mask=0x1)

| ok || Reset || cancel || Help

X 7-3. Runtime Properties # 7
NOTE

Runtime Properties % 7' N ® Available CPU #RHHEIRIZB TR L DT AT A
O CPUIC L o TEDL D AREMERH Y £7,

2 AVIETNGT RSN TS CPU, a0t ADARFPa—Y vl « R —R0x P a—1
TBIEERINT 5 Z ENAHETT,

Cancel RZ U ZH L CU 4 RUEZBH L TR,

work 7 v 2124, NightSim 7 4 > RUDRA TV a— 1 7T idle 7 a B AREKRS
NTNWDLZEITHEBELTTFIN, VA 7V THARRERT A RAVKBOELR % CERT LD

IZidle 7R ZEE L TCWET, idle et rZxrPa—n IRt ATEAL, T
LATA FAY A7V ERTEDIHEHASNLMRBETT,
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NightSim DFIfF

TaEAORr Y 2— ) 7 EHIGT 5121, Control fEIEN @ Setup R # L IZ#HiEV T Start 7R #
VEMLTTFEN,

File Target View Scheduler Monitor Tools Help
apE bo) 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 [ 5]
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 - - ¥ r y
— idle 0 - - - - = - = -
Key: - m ‘ Refresh 1 [ Add l [ Copy, l [ Edit l [ Bemove l
Configuration File: nsim.nsc (unsaved) Y

X 7-4. BRI NI=AyTa—) vy

Cycle 28 0 & 3 D TIRIL 2224 T Control fHI D Frame B v o M2 50 5 Z LIZER L

TF&EW,

T AQFETEERT AL, U4 Y EEICH S Monitor # 7% 27 ) v 7 LTFREW,

k

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

Scheduler Status: Running

Frame: 205100 Cycle: 0

[X] 7-5. NightSim @ Monitor R— - Metrics /3R JL
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A== 7V TE, BROKIIM O NightSim 7 1 > K775 Metrics /SR /L& 53BEL T/ 3p /L
RV RSL DK 5: TWET,

NightSim Monitor Metrics /SR /VIZ A7 V2 —F LD 2 D7 a¥ AT AEHEAIRIEL L %
T, FIUTIEPID, v/ 7 154, CPUNRAT A, FATYVA 7V, A 7 VEFEITICED S
CPU fl], A —"—=F V[EH, &7 A THHENTZT L—L2DFEH = T —UNEE
NET, BRIFEEEZFRTHIEIT—TLDOa T XX b« A==2—00 Select Fields... 47
varHEHEN L CGRIRT D Z BT,

Percent of Period Used (CPU Time)

— Overrun *’— Summary of Magnified Graph Area

— 100% | FPID | Min % | Max % | Avg % | Program |
K 0 325 351  work

-l 0.0 71.5 35.8 fidle (cpu 0}

- 80%

| I\] | =1 70%
' ||

(o Al
AL L

S | " ||i i||

-1 10%

|
| | | | N N

Newest

[ Show Al ][ Show.. [ Hide ][ Hide All |

D

] Automatically Scale [ | Freeze Graph Scheduler Status: Running Frame: 145101 Cycle: 0

Xl 7-6. NightSim @ Monitor R—< - Percent of Period Used /S3RJL

AR—=UO T EKIC R & H L7z Percent of Period Used (CPU Time) 7' 7 7 3R R SV E
To AUV a—T7— LK T mERTKH UTITRFEE L, BEOYA 7 VTl S NzREH o]
—E 7 —UCPU time) 3R & LcHiE S NE T, 7TV —a ViR E ORI A A — N —
FrLIEBE, 777 BICROWERERSNET,

VA VERBECE END ROV TIER O T — T MRk ShvET,
Important

Tu ANEIN HTHNT CPU KO 100% L EEEH L T\l Ty T
v RIA v EA—N"—=F T HARENIEH Y T o T o 2R T

5, VO ZFHELTWASE), LA, ThdmEmMiED v AT AT
DENCITHBEICH 2T, AEOHETITVWET(7-10 R—Y D [F—
— T UL AT L s Fa—= T BBR),

Last Time ¥Z R TR &V, FREND ZOHEIIHRKEDOY A 7 VDOEITTEHE T 0¥ v — A
ENF=~A 7 B TO CPU KB TY, idle 7’ut ACERT 2 ZDfEIXY A 7 /LNOF|H
wHERFE Y O CPU Kl 2R~ L £,
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work e AD T —7 r— KZ&F§% L T NightSim Monitor 7 ¢ > K7 IZRREINDZDOEE
AL ET,

70455 LERDOEEIZ Datamon ZH| A

Data Monitoring Apprication Programming Interface i% NightStar RT ¥ —/L ®—E T3,

T—H X, BEAOREIZL > GERINZEBOMEER, TS, £F 4572912 Ada,
C, Fortran 2% % 2 1o BT iTHET 1 75 MAFRE LT, 7 KL AL Bl Y4 X0 L 5 7275502 B
THEREPET D Z ENAHETT,

F— Z AT EE 2 API 2 2 72 S BE T, L LA S, SEOHRBDOTEHIZ 1 HD
EROMEELET L L THHMAR T 77 L EERLET,

T — & AR BT 2 52 D\ TiX Data Monitoring Reference Manual %2 # L T TF S\,
set_workload 7= 7' AR5 Y — & - a— RIIKRO L ST 5 :

#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_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, &ogm) ) ;

check (dm_get_descriptor (“workload”, 0, pgm, &obj)) ;
check (dm_get_value (&obj, buffer, sizeof (buffer)));
check (dm_set_value (&bj, argv[1])) ;

printf (“workload: old_value=%s, new_value=%s¥n”, buffer, argv[1]);

]

dm_open_program B3 FsE SN n e 24 E PID(Z O T, 8T LA —E
TH7uwAEERAT L0 L AR CF — 2 B2 OHE L £,

dm_get_descriptor = — /WIS E SN LKL 2 L CEAKICET 2 ERERLET, £,
work 7o ADEBOIEML B AT  R=VEERTnE Ry S LET,
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dm_get_value & dm_set_value L —F 4 NIEREA TV ZFHAEESTHDIEHIT 285 0M%
ETBEOHEELET, work 7 23U —27 n— FEHOEEZZET TS Z L LSNIEBITH Y
EZ .8

set_workload.c V— A « 77 AT 1A=V D [Fa—hr )TN T o7 N DOERM] O
ECHEDIEET 4 L7 PV IZabt—SnTHET,

RDASY RaeffioTTa s T bk a /AL LTFEN:
cc —g -0 set_workload set_workload.c —Idatamon -lceur_rt

WD a2 REFATLTwork 7 12 AN workload B DEAZEE L TF IV :
. /set_workload 0

AR D Y — R « a— FTRT L1271 7T Aldworkload 2D LIETOEAH I LT, W T
set_workload ~D8 %L L THRESN-MERELET,

. /work @ Last Time #1[{Z NightSim Monitor 7 4 > R VIZFE RSN TND X ) I LT —
Ju— RICEEZTET,

. /work O 3D Last Cycle B35 50 ~ A 7 v fbiz72 % £ T set_workload 7' 7' A &\
K4 72 workload DIEAF L T F &V, #iEH%IZ Monitor A == —»>5 Clear Performance Data

IR, b LLITHIZZ T 7% BT work D172 50%3T < (272 » T2 B ISR 22 1E L T H iV E
A,

Overrun Detection and System Tuning

7-10

T ZADRDY A ZIABIEE > THRDOY A ZAVDOETFTHET LTWRWES, A7 a—1
VT DN F N LET,

NightSim Monitor 7 f > R VIZIE3E T B ADF—"—F VEEBEENTOET,
AN A —R—=F N work 72 A TERAL TWAAREERH D £77,
NOTE

FEA—NR=F UBRREL TWRWES, VAT ATBIOAME X T

TEW, BloZ—IF L kyar RO~y REFETT R ENLEL

THHRNE LN DIXT T

find / —-print

BEE THB] L7= NightStar vV — 37 204 — =5 o OB ER A2 2284 5 7= 12 L
TWET, NightStar DU —F/b « hL—2 77w R« arTF Ak« AL vF, EDIA

I, VAT ha—) v EELRTO CPUILET 2V AT AOBEDFEMR R R A 12
fELET,
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NightSim DFIfF

A= U ORRP AT Y 2 — T — EITERROBIMOEED work £ AT L

TWA CPU ETCHRAELTWVWAZLIGERLTWA LD EARLET,

A a—

NOTE

(ZBE 5 CPU 2 OBIEN D > —L R4 5720

Z NightTune £ L £7,

BEEHELOV AT AN 7L CPU Th DS, REDFEY OFERA 130
TXFHA, ZOHHILTIENA—VD [ AFTa—5OT ¥ k- F

v ~EATTFEW,

14X=VD [Fa—1 ITN T4 L7 N)OAER] OBIETREDIE(ET L7 b2y
— &Xfu7z ntune. config 7 7 A /L% {# - T NightTune Z#E) L TF X\ :

ntune —¢ . /ntune. config &

File View Monitor Tools Help

PE= Al & %@Wﬁsﬁzﬁ"ﬁ*é

Create Panels For:

X >

--------- zippy Interrupt Detail Activity (Interrupts/Second): - zippy CPU Shielding and Binding: i
CPUS
5 | 71 | i 2 | ¥ 3 | i a | 75 | 7 6 | 7T |Dﬂcrlptlt; zippy: Intel(R} Core(TM) i7-2600K CPU @ 3.40GHz
= 7 0 0 0 £+ System
0 timer i 0 | 0. 0 0. 0.t|mer E1. Chip 0
1 i8042 0 0 0 0 0 0 0 0 ig042 El- Core 0
! ! - - - - Ee() # O @D CPUO  [64.2% Usagel
> & i 9 a8 9 i M By # @@ an CPUA  [0.0% Usagel
8 rtco o 0 o0 0 0 0 0 Orto & Core 1
9 acpi o o o o0 0 0 0 0 acpi thf GOMW i1 [6.5% lsagel
| | | B-() # O @@ CPUS [2.5% Usagel
12 i8042 o o o0 ©0 0 0 0 0is042 £ Core 2
14 ata_piix 16 o o0 0 o0 0 0 0 atapix By O®a@ 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 - e CPU 7 [0.0% Usagel
17 snd_hda_intel, ... 2 0 0 0 0 0 0 0 snd_hda... o7 oe® y
e = ] L EE W)
18 snd_hda_intel 0 0 0 0 0 0 0 0 snd_hda...
19 ahci, ... o o o0 0 0 0 0 0 ahcata.. 2 ek GELUsaOEs 2 :
23 ush2 o o o ©o 0 0 O Oehcihc.. || 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 3 |
44 etho 3 0 0 0 0 0 0 Oetho
' ' ' ' CPU 4 I |
45 xhci_hcd 0 0 0 0 0 0 0 0 xhci_hcd
= . - - — CPU 5 [ |
i o o o0 0o o0 0 i
36 xhel hod |9 |9 O Opheihed | || cru e
37 xhel hed 0o 9o o 9o 0 0 Ophclhed || cpy;
48 xhci_hcd 0 0 0 0 . 0 . 0 0 | 0 .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|

K 7-7. Interrupt & CPU Shielding & Binding 78Rk JLZ&E NightTune
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NightTune ¥ 1 > R U 2380 THIVIARFEAERPL L 22 CPU O —/L R &Ny > IR FEIR &
nEJ,

CPU Shielding & Binding /Xr /LD System 7 A4 2> %4527 Vw7 LTaryTX A b« A=z —»
H Expand All ZE8R L TF &0y,

work 7’z 2% CPU 0 @ Bound Processes ) A MZ#-> TW\WA Z EIZHEBR L TRV,

RCIM ©%| Y A% % CPU 0 1231 > FLTHOETOEEND CPUO 23—V KT AHI2IZUL T
OEEEFTo TLTIEE W

- Interrupt Detail Activity /X% /L ® Description #1iZ rcim &9 HEEEZEHA TVWDHEL L
TF&EV,

NOTE

Description ~ > & % #~" 7§ 5 (Z1& NightTune 7 « > K7 £ 7213 Interrupt
Detail Activity SRV DY A ZEEZ DULBERSHDHH LILER A,

= B — YL Interrupt 2SRV @ reim & & ATV 5 Description SO LD EIZH DRI E~
TR s REEMLIZEFIZ LT, KRIZ CPU Shielding and Binding /X% /LN @ CPU 0 »
TIZEIVIADLZ BT v 7 LT UAREZ CE2HEL TTEW, reim OF Y ALILE 52 CPU
0l FanEd,

zippy CPU Shielding and Binding:

zippy: Intel(R) Core(TM) i7-2600K CPU @ 3.40GHz |~
[E-i5ystem

= Chip 0

- Core 0
2- h # O@am CPUO [55.7% Usagel
. - Bound Processes: 1 Threads: 1
L. 4528 work
= Bound Interrupts: 1
f. 42 rcim &
B-(h) # O @an €PU4  [0.0% Usagel
- Bound Processes: 0 Threads: 0 s
- Bound Interrupts: 0
El- Core 1
EI (I_) §O@ap CPUL1  [7.0% Usagel
- Bound Processes: 0 Threads: 0

¢ . Bound Interrupts: 0
B-(h # O@an CPUS [0.0% Usagel
- Bound Processes: 0 Threads: 0
- Bound Interrupts: 0 -
£ Core 2 -

X 7-8.CPUOIZ/Sf v F&ht=TOX EHYAH
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= CPU Shielding and Binding /S RV OEE DRI CTHZ Vv 7 LTIy THF AL « Ama—
25 Change Shielding... 47> a V& BIRL TR &0,

Zippy: CPU Shielding

~Click on icons to change shielding
Unshield All CPUs
El-i5ystem
El- Core 0
~CPUD () ¥ & & @
~CPUA ) f O @ ®
El- Core 1
SCUL b f O @ ®
----- CPUs ) F O 8 ®
Eh- Core 2
~CPU2 () O @ ®
~CPUG (b F O @ ®
El- Core 3
~CPU3 ¢ f & @& ®
----- U7 ) F OB ®
oK H Apply H Reset ” Cancel H Help

X| 7-9. CPU Shielding #4704

- CPU 0 »ilff (8> Maximize Shielding 71 22> % 27 U v 7 LT F &\ (Maximize Shielding 7
A ANTIEDEN 3 DER > TWDLEMMDT A 22),

zippy: CPU Shielding

~Click on icons to change shielding

Unshield All CPUs | settings differ from system |

= System
Et- Chip 0
El- Core 0

\!\kq

o 60 00 og
G

e ee ee oé

e o Y ug

c
=y
GG GG

c
=]
ccy

e MM N
a0 00 o6

c
1]
GG

X 7-10. ¥—JL FEEF
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7-14

CPU O @it WNiZ work & reim U DOETHO T a2 LE Y AHRIZCPUO LY —IL RENRA
EETRTIRRICEDY T, HIi, "=y RO 7Y 7 CPU(Z DA, CPUOD T
IZFRREND CPU 4L, CPU LD /A R—=2 Ly MEENTZFATN CPUO T LR E D
WZHE T D~—2127 0 £,

NOTE

A= Ly REE 7= CPUO D7V v 71 CPU 4 LA 0 CPU
HEETHLIAREEND Y £,

NOTE

CPU BZNA/R—=A Ly R« Z—TIZHFRENTWRWES, BRRLO
VAT APNAN—A Ly REVHR— KL TRV, i3/ —X 1
v RIVEZCIAWTTREE S B ) £,

NOTE

BFRELOVAT ABNAX—=Z Ly K CPU ThHELAIC CPUO DT
Vo T A& ENHERNZERRIVEET, ZIVTY
V7 CPUIIAA v RENTMDO T a2 ARLE VIAA NS HLEIZEAET D
AEEERH Y 9, ZOHE, £ % CPU Shielding and Binding /3% /L
DAVTHFARN « Ama—%ESTT ULV KT 52 ENARETT O,

—HRDOFN Y IAFNLT VXA RTERNWZ EREMEL T T WM X, —
EROD L AT LD hpet BV AL,

S UV ROEEEEBCTHICITOK RZ U EMHLTFEW,
NightSim Monitor 7 « > K 7IZRE - T Overrun D& B CTF W, A —_—F URFAE L7 <
o TWNAZ LRI TE £, Monitor A ==—>5 Clear Performance Data 473 3 »IHH
ERIRLTA—NR—F VEHAEZ7 VT LT FE, ZOBEILETOFKHEALAE oIy ML
7,
F—NR—=F U MEERAELTWAENE D ERAIZF Overrun F 2 ER L TF &V,

VAT APWENAERL SN TNWDIGE, AV a—F—Fy— Faiiz CPU L TlEA— 13—
Z U PICET LT D139 T,



NightSim DFIfF

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% E
a ’ﬂmﬂ' [Show AT | [ Show.. |[ Fide ][ HideAl |

["] Automatically Scale [ | Freeze Graph Scheduler Status: Running Frame: 2755061 Cycle: 1

X 7-11. NightSim @ Percentage of Period /8%JL - ¥—JL K CPU

LTI, NightTune TiTo723— L ROBEIC L > TT v ADA—R—=F U RIkE =D %
Dz EntskEd,

ARTT1—3DYvyb-Foy

Scheduler X—VIZRE-> T, A7V a—T—%1ED5H7-DIZ Remove R ¥ U EZH L TFEV, A
TV a—T—ICHET e RER T T ONE I ESRDEA T r INENTS Yes L
TR,

File A == —»5 Exit # == —IHH %3# L T NightSim Z#& T L TF XV, nsim. ns¢c ~D%E
FERETENE I EIREZA T a7 NENEE, No 2 LTTE,

CPU O ~D v —/v FEE 7 U 7 LT WiGA T NightTune 2> TLRIORIEIZ SV AT A& R
LTREW,

File 2 == —7"56 Exit Z## L T NightTune Z#& T L TTF 3L,

Z 4T NightStar RT F=— U 7/L® NightSim OITHE T TY,
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api.c

A

Fa—bF)T7IL-TF7ALI

LT o' 7 v a Tk NightStar RT Tutorial THEHENH 77 A VDY —RX « YR MERLE

D

- api.c

- app.c

- 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;

A-2



Fa—rYTFI -7

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);

it (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- >count, i->type);
}

fprintf (ofile, "¥n”);
for (53) |

status = work (ofile, h, &hdr);
if (status <= 0) break;

fprintf (ofile, “Data Recording done: %d cycles fired, %d overruns¥n”
cycles, overruns);

if (ofile != stdout) {
fclose (ofile);

if (status < 0) {
fprintf (stderr, "%s¥n”, np_error (h));

np_close (h);
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// At this point, file descriptor 0 remains open, but is no
// longer a NightProbe Data File/Stream.
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app.c

#include <stdlib.h>
#tinclude <string.h>
#include <time.h>
#include <unistd.h>
#tinclude <pthread. h>
#include <errno. h>
#include <ntrace.h>
#include <math.h>
#include <sys/ipc.h>
#tinclude <sys/sem.h>
#tinclude <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”, 0, M_PI/360.0, 0.0, 0.0 }
{ “cos”, 0, M_PI/360.0, 0.0, 0.0} };
enum { run, hold } state;
int rate = 50000000;
int sema;

extern double
FunctionCal | (void)
{

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 (G3) |
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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, O};
work (1) ;
trace_set_thread_name (data->name) .
for (;3) {
semop (sema, &wait, 1);
data—>count++;
data->angle += data->delta;
data->value = cos(data—>angle);
]
]

int main (int arge, char * argv[])
{
pthread_t thread;
pthread_attr_t attr;
struct sembuf trigger = {0, 2, 0};
const char * data_file = strdup(“/tmp/data”);

if (arge > 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 | eep (&delay, 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 x x iptr;
extern void * alloc_ptr (int size, int swtch);
extern void free_ptr (void * ptr, int swtch);
trace_set_thread_name (“heap_thread”) ;

for (;3) {
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
#tdefine MyString “mystring”
ptr = alloc_ptr (strlen(MyString), 2);
strcpy (ptr, MyString); // oops —— forgot the zero- byte
break;
case 4:
// Uninitialized use
iptr = (int * %) alloc_ptr (sizeof (void*), 2) ;
if (kiptr) *xiptr = 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 malloc(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 malloc(size);
]
void freed (void * ptr, int count)
{
free (ptr);
]
void free2 (void * ptr, int count)
{
if (—count > 0) {
freed (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 = d*d; calculations[i%2048] = d;
]
]

struct node_t {

int value;

struct node_t * link;
b
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_tx)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;

// pretl (PR_SET_NAME, “watchdog_thread”) ; or
trace_set_thread_name (“watchdog_thread”) ;

param. sched_priority = 50;
it (sched_setscheduler (0, SCHED_FIFO, &param)) {
printf (“Warning: sched_setscheduler failed: %s¥n”, strerror (errno));
]
clock_gettime (CLOCK_REALTIME, &ts) ;
last = (double)ts. tv_sec + ((double)ts.tv_nsec)/ 1000000000.0;
for (3) {
clock_gettime (CLOCK_REALTIME, &ts) ;
now = (double)ts.tv_sec + ((double)ts.tv_nsec)/ 1000000000. 0;
if (now-last > deadline) {

if (deadline_violation_fatal) break;
]
last = now;
]
for () {
sleep(1);
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function.c
double
FunctionCal | (void)
{
static double counter;
return counter++;
}
report.c

#tinclude <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

#tinclude <stdlib. h>
#tinclude <stdio.h>
#tinclude <datamon. h>

#tdefine check (x) if((x)) {fprintf(stderr, “%s¥n”, dm_get_error_string());exit(1);}

main(int argec, 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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check (dm_open_program (“work”, 0, &pgm)) ;

check (dm_get_descriptor (“workload”, 0, pgm, &b j)) ;
check (dm_get_value (&obj, buffer, sizeof (buffer))) ;
check (dm_set_value (&obj, argv[1])) :

printf (“workload: old_value=%s, new_value=%s¥n”, buffer, argv[1]);

}
set_rate.c
#tinclude <stdlib. h>
#tinclude <stdio.h>
#tinclude <datamon. h>
#tdefine check (x) if((x)) {fprintf(stderr, “%s¥n”, dm_get_error_string());exit(1);}
main(int arge, 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, &ogm) ) ;
check (dm_get_descriptor (“rate”, 0, pgm, &obj)) ;
check (dm_get_value (&obj, buffer, sizeof (buffer))) ;
check (dm_set_value (&obj, argv[1]));
printf (“rate: old_value=%s, new_value=%s¥n”, buffer, argv[1]);
}
work.c

#tinclude <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 = ldata;
for (i=0; i<workload; ++i) d = d/d;

work.c

#tinclude <time.h>
#tinclude <stdio.h>

static int elapsed(struct timespec*, struct timespec*) .

int outer = 50;

int inner = 10;

int threashold = 200;
int usecs;

int overruns;

double
work (void)
{
volatile double d = 0.0;
int i,j;
for (i=0; i<outer; ++i) {
for (j=0; j<inner; ++j) {
d *= d;

int
main ()
{
struct timespec start;
struct timespec stop;
for () {
struct timespec t = {0, 10000000} ;
nanos leep (&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;



