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ABSTRACT

ABSTRACT

Embedded systems, especially real-time embedded systems, not only require the
logic correctness, but also have strong demand for the execution time. However, the
execution time is affected by many factors, such as task scheduling, resource contention,
or interrupts. In this situation, traditional system-level debugging mechanism is unable
to find this information. It is the superiority of task-level debugging mechanism.
Task-level debugging can provide much higher debugging function and analyze the
behavior of debugged programs in the framework of operating system, making it
suitable to find the task-level bugs.

This thesis gives a systematic research on the task analysis mechanism in
embedded operating systems, focusing on real-time recording, real-time display, and
fast replay mechanism. The main contributions of this thesis are as follows:

1. We provide a mechanism to analyze the dynamic task information of embedded
operating systems. It includes real-time recording, real-time display, and fast replay.
Real-time recording can record all the task information on the fly. Real-time display can
draw the states of all the executing tasks. Replay mechanism can show the past task
information according to different conditions.

2. We implement a task analysis system based on AT697 software simulator and
real-time operating system. This system includes an AT697 simulator which simulates
the architecture and function of AT697 processor. The simulator can monitor the
modification of task information and make a record for that. The system also has an
integrated development environment (IDE) which can display the states of task
execution on the fly. The IDE is also responsible for the reply of task information.

3. We introduce a compression mechanism to reduce the size of recording file. We
use different comparison methods for different kinds of task records. Experiment results
show that we can reduce almost 70% of the file size, while the slow-down ratio is less
than 10%.

Keywords: embedded operating system, task-level debug, real-time recording,
real-time display
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19 TASK_DELAY_TIME SERT S [A] (RS it
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S5IDE - SYSMain.c

File Edit Compile Project Debug SimDebug 0S View Help

= kel o . $ v > Q = BNB T oW & H e D@ P 8 v w »

= @ ® [d3b.c | sysTask.c | SYSMain.c x
0s/05Time.c 37 */ [+]
os/QLib.c 38 #include "osIncludeall.h”

usrfapp/d3b.c
Srfdesiaan.g
usr/sys/driver
= eversisvsmanc |
usr/sys/SYSPrint.c
usrfsys/SYSTask.c
usrfsys/SYSVariables.c

39 #include "syspef.h"

40 #include "BSPDebug.h"

41 #include "0SConsole.h"

42 #include "OStest.h"

43 #include "sysvariables.h"
a4

45
usrfsysiusrint.c 46 extern void 0STaskIdle(void);
47 extern void sysTask(void);
Global var ® 5 e
48 extern void ConsoleTask(void);
var Name Var Data 49 extern void readline();

50 extern void PCI_init();
51 extern veid FPGA_DEBUG_UART init(unsigned int addr_base,int inten);
52
53 U32 testdatal = Ox12345678;
54 U32 testhssl;
55
56
57 void printlogo()
= S8 {
- a® 58 static char *logo[] =
60 {

Var Name var Data 61 "\ryn',
S 62 o A
63 ' r\n", -

Cumpiler} Debug I Registerl Test { Perfl 0S layout

Sim'697 : ATB97 Processor Simulator, SPARC V8 ISA, Version 0.1
mem_switch = 1;

Mem @ ® ||SS_SWAPH(elf ehdr.e_shnum) Oxa

load successfully

used time=235857.000000 us

Section: .text, Addr: 40000000, Size: 37104 Bytes
Section: .data, Addr: 400bedG0, Size: 532 Bytes

Mem Address Mem Da

1 40000000 0%a010000

2 40000004 0x%2910000

3 40000008 0x81c5200

4 4000000¢ 0x0100000

Command

[ [ [ [»]
Line: 001 Saved

K(3-3 B St = A

ZARAE A &R 1) ZE DR U a0 T

® Rt
PRABF A R BRTIT R SR 48, At s ME . ORISR P A

®
SRR File. Edit. Compile. Project. Debug. SimDebug. View. Help
LT, File SICEASZIUN ST BLThRE, Bl @ St T30 fRAF
SRR Edit SERLSEIIN SO Th RS, BITREING . L S, Ak
4%; Compile SFLSCHLEXT TR . IB1T5520RE: Project S H ST
TR EBIDIRE, i d TR, T TR, MR % Debug 3¢
PcHliafE GDB HiAThRE, WM E IR, FAAPATIIRE. 4k8HE
ITIhRE . A e LS . WAFEELDIRESs: SimDebug S HSEHIAE L sim697
BAD28 B ST RE: View SEBEHE TR MRS, KA E AL
Help ¢ 5 H W2 R 24150 S oA DL B E B, H ATIEAREE R

o T Hf
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THEAAZAAR R TRRE ARG AT 4 B TR 4TI LR PRAF AR
BAEM KA S: WU, BUNES, WMIEMKH4: HWiE. 1817 Debug i
WA 4 JAsh. BH. Wraidd AN, Wik, step. next. continue.
stepi~ nexti. WETEH. ZFAEAIEEL. WAFEREL. B4 .

o TREMIEHIX:
AT TRESRER, Wil TR, Wi TR,

® T X
BB DX T AT RACAD B G, B s SRR AR AR 22 AL, S WD ) S T i it
PR G4 SR B HAH S ) PR EE T AHEAT R A, A “BTY) 7, “ 7L Rk
W7 SEDIRE . X TR HOURRY, SCRFH RIETE S, SCRFEE S5

o iikifidf5 EERIX
BoRAH TENHEER, WIXER, BITER, FHERELESE, Ktz
b, RERFIBAT IR R B BOR X L.

® NP AR
SEIN B3 o 2 AT AR AR

® FRIMAMmALX
T A RS a2 .

fir B EIRERAR S E, ARG, R DLSCBLSER A RS G
By daAT IRASETIRE, BRAE R GUE S o Ml SC B D RE R A B T UL S i AT RE
HAoR, AEJEH LA, RSO/ B A SRV 55 0 AL A 52 1 LA 6
I3 B FLAAR S LA

3.2 SERHEFEINEE

3.2.1 BIRGEHIEX

E—BRNA TS EEMESHINE, ERGESLIN, N T T EESER
fridsr, BATE ST 0N HEAE A H T ORAFZAE S R, AR T Fos:
struct task_info{
TASK_ID, R RbriR
TASK_NAME, £ 4
TASK_NODE, FIA 55 BB
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}

DIHCRE, K,
P RGBT TE SRR, AT AT Ak

TASK_PRIO, RS AT s 2
TASK_INIT_PRIO, TR AIIRAAR S 2
TASK_STATE, RS IRE
TASK_SELECT_ITEM, 55 14 10
TASK_IN_ADD, 1E55 SR\ T 3k
TASK_ARGS, £ S8
TASK_STACK_SIZE, 155 HERR RN
TASK_STACK_ADD, {155 HERR Lk
TASK_REMAIN_TIME, LR R IA] Fr
TASK_DELAY_TIME, JE] B[]
TASK_DIF_DELAY_TIME, HEAR A 5] 22 73 ZE ] B[]
TASK_INT_CONTEXT, RS- #E S BT C
TASK_FLOAT_CONTEXT, R m BRI
TASK_SLEEP_NODE, HIEEHEG £ BA B0 15 R
TASK_BLOCK_NODE, ER) - CIREPSYEE VTR
TASK_SAME_PRIO, [F I e AT 55 A B 15
TASK_MUTEX, AN ERESE
TASK_WAIT_SEM, ERNETE
TASK_WAIT_QUEUE, ESHMEISN N
TASK_POINTER, FFIROH B N A2 b X 4R £
TASK_MAX_SIZE, AETBCOH B B R 715 8
TASK_START_TIME, {EIB AT LG I [A]

TASK_FINISH_TIME

o, RGEIRBATIN I A B AR5 )
FESEBREFIIN, IR A fA b I A0 85 P e g (A e LA S T
PR BT B N AE S TR RV,

1155 45 RIS AT I (8]

B, AT

LSRR o

BeAt, 9 7T B AT I R AT, KR T ARSI E BRI,
FA LA RGN 1 XF 28 Gt 4= R AL B A0 e i (0 el o %o e JR) A RO A 5 0 A 55 i
FIREIISRAEL, RGERR 253k A R AR A e kA5 8, AT S B T 25 5
Sk PRI o RS T A M, D AR AL P AT DASRAS A R (S L,
TS  AIBTARCE RO IA) L DL R A I A AR IR B AT 5515 B A X T AR AR & A
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LRI S I, AT 3 A A G R S R A ORAT R

struct os_var{

0S_GV_ADD 2 JR A Rk
0S_GV_SIZE ENEES (UPNGN
0S_GV_DATA 2 JR % B
0S_GV_TIME 4 R A AR A, [ I ]
}
struct os_int{
OS_INTER_TASK_ID T %% 1D
OS_INTER_ID S
OS_INTER_TIME Hh T R AR R TR

}

TR, JEA— ARG A i A (B e, DR R A AT E A
HISCAERE, JEPA M4 /AR RS B BT IS TR, @t &R A & 1 AR
FEACHS U & 3-4 P

void Global Var Handle()
{

system("readelf testos/make/a.out -a > Sys_file/a.info ");

FILE *Var_fp;
if((Var_fp = fopen("Sys_file/a.info","r+")) == NULL)
{
printf("Cannot open file 'Sys file/a.info'\n");
exit(0);

}

char *one_line;

int buff size = 120;

int i=0:

one_line = (char*)malloc(buff size*sizeof(char));
begin = (struct Node *)malloc(sizeof(struct Node));

current = begin;
end = begin;

while(fgets(one_line,buff size,Var fp)!=NULL)
{

char *token = strtok(one_line," ");

char *vall=NULL:

char *cmpl="OBJECT";

char *val2=NULL;

char *cmp2="GLOBAL";

while(token != NULL)
{
if(i == 1)
{
current-raddr =strtol( token,NULL,16 );
}
if(i == 2)
{
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current->size =strtol( token,NULL,16 );

}
if(i == 3)
{
vall = token:
}
if(i == 4)
{
val2 = token:
}
if(i == 7)
{
char *Namel, *Name = token;
Namel = strtok(Name,"\n");
strepy(current->glb_var, token);
}
if((i==7)&&(!strcmp(vall,cmpl))&&(!strcmp(val2,cmp2))&&
(strcmp(current->glb var,"TaskDeleteAddr"))&&
(stremp(current->glb var, "TaskAddr"))&&
(stremp(current->glb_var, "OSConfig"))&&
(stremp(current->glb_var, "TaskRunStatus"))&&
(strcmp(current->glb_var, "TaskCountpointer”)))
{
current = (char*)malloc(buff size*sizeof(char));
end->next = current:
end = current:
}
i++;
token = strtok(NULL," ");
}
i=10;
}
fclose(Var_f£fp);
current = begin;

if((Var_fp = fopen("Sys_file/Var All.sys","w"))==NULL)

{
printf("Cannot open file 'Sys_file/Var All.sys'\n");
exit(0);
}
while((current->glb_var != NULL)&&(current->addr != 0x0))
{
fprintf(Var_fp,"%s ",current->glb_var);
fprintf(vVar_fp,"0x%x ",current->addr);
fprintf(Var_f£fp,"0x%x \n",current->size);
current = current->next;
}

fclose(Var_fp);

BI3-4 M E RSP Rt & R AR B

Beja, ERISSPATIERE T, ShaASHRE 21TV AF L A IC S 42 R AR R bk
FREHTEH, DRI TR R TR NS & AR AR, H U MO

FAG U 3-5 A
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/* for Global Variety#®/
158 while(Mcurrent&&(sim_num_insn>=1)&&(RecEnable) )
159 {
160 if((addr »>= Mcurrent->addr)&&(addr < Mcurrent->addr + Mcurrent->size))
161 {
162 if(Mcurrent != Mcurrentlast)
163 {
164 Global Var Record(Mcurrent);
165 Mcurrentlast = Mcurrent:
166 }
167 break:
168 ¥
169 Mcurrent = Mcurrent->next:
}

KI3-5 41X 4 Jm A B R AR AT LU IR AR A

3.2.2 ERTIERMIITRIE

AEFATR R R R G H, LR INEEEZZE M sim697 #15¢, #HEAE sim697
FRIPAAT I RE Fp SR A A BT 5515 2 SE W A o F b AT il s, HAAT IR Q& 3-6
I
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RAPRE LA

K3-6 Seif ik DhREPATHEAE A
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MBEBATE R, = HRMRZFAEFE Sl xH e, Fdtirasdsidx, B
BIBULER,  SRPHC R T

239 woid Mem_tcb record( ss_addr_t addr)

240 {

241 int i:

242 for(i=0;i<TCB_COUNT;i++)

243 {

244 if{({(addr »= TCB REC[i])&&(addr <= (TCB_REC[i]+TCB_SIEZE))))
245 {

246 int p,q;

247 FILE * tcb_runstat_ fp;

248

249 char *token:;

250 mem_access(mem,Read, TCB_ REC[1]+0x4,&p,4);

251 int number = (addr-TCB_REC[i])/Ox4 + 1;

252

253 if{number == STATUS_INFO)

254 {

255 *token = "#1";

256 if((tcb_runstat fp = fopen("Sys_file/tcb_runstat record.sys","at"))==NULL)
257 {

258 printf("Cannot open file 'Sys file/tcb runstat record.sys'\n");
259 exit(0);

260 }

261

262 fprintf(tcb_runstat fp,"%d ",sim_num_insn);
263 fprintf{tcb_runsatat fp,"%s ", token);

264 fprintf({tcb_runstat fp,"0Ox%x ",855 SWAFW(p)):
265 fprintf(tcb_runatat_fp,"0x%x ",number);

266 mem_access(mem,Read,addr, &g, 4);

267 fprintf({tcb_runatat fp,"Ox%x ",55 SWAFW(q)):
268 fprintf({tcb_runstat_fp,"'n");

269 fclose(tcb_runstat_fp);

270 }

271 else if(number == TRAF INFO)

272 {

273 //record trap infomation

274 }

275

276 }

277 }

278 }

K|3-7 {155 TCBE Bic AU

SEIAC R L0 AR SS TCB JUE BAHIdsR, RS Lo U5 77 bk & 5 47 T 5
MESH TCB YUE BT fE k== [/], #a, WHTidsR, EARMESEIH, JATE
A TCB ERICEKAAFK S, HWATRS(E Bid53] sys file X ff3& T
tch_runstat_record.sys SCHFEH, W 3-7 B, maRA RS BRANIOER B HAh
()34 teb_record.sys H, HACIS WP 3-8 Fiaw
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362 wold Global Var Record(GNode * GVarNode)

363 {

J64 if{({tcb_fp = fopen("Sys_file/tcb record.sys","a+"))==NULL)
365 {

366 printf{"Cannot open file 'Sys file/tecb record.sys'\n"});
367 exit(0);

368 }

369

370 fprintf(tcb fp,"%d ",sim num insn);

371 char *token = "#4":

372 fprintf(tch fp,"%ts ",token);

373 fprintf(tecb fp,"its " ,GVarNode->glb war);

374 fprintf(tcb fp,"0x%x ",GVarNode->addr);

375 fprintf(tcbk fp,"0x%*x ‘n",GVarNode->zize);

376 fclose(tcb_fp);

377 }

K3-8 &R iRy

3.3 LT RE/RINEE

3.3.1 EFERARE

RGISAT, HFESCAEN G BE S TR 3h Sim697 #iill 3z 1T, JFHaim#k
B BRI TOS AT, 18 Sim697 Bl #sig T it ferh, 2 H 3histitia
RS Pl s, AR TRk, WATKER RGO P R at— B0
FIEAL S, SEREIF BRI ST I TR, PR RO B4R (i il
HIAE 55 B E A dr LA

ARG & SR FUEEET QU BRI K, 2% Eclipsel™ At i s2 3y (s
K 3-9 S HRAE RGUISATIN, SRR Ats P RS TR A S ) At o 00 P9
FAES AR TT RS % AEF AN ERER .
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AR SALSS, MBS IRENBATIS, (NS B[] (U R ISR, & AR 55
Az e, U P r A 55 A0 o i A AR R TR S BRI AR AR AL, PAZL s oK

37



R S SN 2 T = VA0S

B TR

task12

task11

task10

task9

tasks

taskT

taskE

task5

taskd

task3

taskz

task1 -

KI3-10 (E55 8 KIS T RS K

N IMEMEA, BT RSl 1B RN DR, S R EEE
HIT 18] 5 Z B2 AME ST PR VIGO0, AT BLZE B XU AT 5506 B I8 AT B4R
VRIS 3 22 3 FRAME ST IB AT IR R e I, A 55 dan Hh FADIF 1045 5 AT DA% SR A il
I Ta), ONRIRZS 17 SBEAT BORAL R B, AR S s e an & 3-11 fros #al
MR A & BN IZAE ST IMES 4 ES UETIRES . S AMES &, LS
FrEfE S EEE R, Wil 3-12 .
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Taskiz T # &

Task State

Run
Ready
Pend

Suspend

35000 37000 37500  y/ms

K3-11 HAME S IR S

Name: task name

Current state: Aunning

Mutex num: xxx

Mutex name: mutexl,
mutexz,
mutexs. . .

Wait sem: mutex4

Interrupt num: xxx

K3-12 AR5 ARRAE BonE

T TOS MMEHAE % SIENT & EHHES A2, 158250 Sim607 il 22 bl %
WE BB R, BB, TR R R B R R E 1,
BORERT & SRl 5 5 & TOS IBATAFAE R HIRE, A WAL US G H K ok
KTA G AL Rk, PSS AR e, B, RATMA <60
R S B

R FIFRATH 58 R B b, X BT LU B s AT R, EL R
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WREANR : BUERISATIN, BRI e ik 2 18] (A AR 5510045 B i bk 23 ) )
ARG, HAESHRE, MESRENAS, S aOE R, H
AU AT & R E T, 2R IS RIS B B is AT IR I [A) 4% 22 K T
FUEI, BDL 3K 2 AT, SRR AT 6 A B 58 BR T R I 5, 1) 5 6 B
WIOBMEEPAT A2, 5 OB S IR 2 B )5 BB T T ZF, REE
AEENASHI LR, RIE 1T 6 SR SE 2K

FERAE, WERSMFEN, R R8T EBACR IR, A RgfEisirid
e, BESHE TR Z A TS IRSE R PEE . 2 REEE BSICRBE
SESCAF S LA 5 B2 FBERAT -

332 EREENEE

RGBT N B SRAR S5 0 2 HRRES 5 B = 5INR KR IR T84 DAL 22 8] F
W, VEREJTHHITI, BPWAESE B A AR Te5k, SERE ORI A2 B RE R
B, Ja GRALL AR ATHT & o5 S B A5 A0 R A0 A F S R 75 2 5 T s AT I 1a) . AR b
TEERAT, W SE IR MBI RIIRE )G, RFIBITHERE SRS, 2 EIT
W, EERM T MRS IRNGSE R &2 5 BRI E, T SRR
TR BRI (RO SR A A 55 AT IR i A RS AR A5

NTBERAGATHRIMH, ARGRMRGEATRCEIC KR, MRS
PP R 2L SN B R AR SSRGS IS AT RCE, thhn, M TBABATd S
R PTH I 24 WUESSAEHIHUE B LA U (a5 2, B R AR 5542 ] B 1
AT RS SAMES VG E . T EF1E BOii D, AT 1 RE 52 At
N

RGP A BC B AR 5 18] 3-13 Fios:
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Task Item

[]ID [] Option [] Delay Tick [[] Same Priority Node
Name [] Entry [] Differential Delay Tick [] Mutex Count
[ Global Node [] Args [] Context [[] Semphore Wait
[] Current Priority [] Stack Size [] Float Context [] Message Queue Wait
[] old Priority [] stack Base [] Delay Node [] Message Buffer
Status [] RR Left Tick [] Pend Node [] Message Byte
[] Start Time [] End Time

os: |
Logout  [] Record

| Cancel g[ oK J

K3-13 R 55 iCx(5 BB E F

PAEHESE AL 7 A AESS (5 BT P R DRSS 75 SR e 3 7 22 8 oR A9 AR 55 T,
SRR E A RGO PAT A AR, i “OK” BEEIFIIHIG AT OS iz
AT RHE S5 A5 BB A S L R AN BN o

Ak, OS HsBl T ARSI FALRE M AR I B TT SRR H, Sim697 FE AL &5 BE % S HF
BARMEREEE RAMES B ohfe, BRI, RPAASN LR EMER
BEATIE AR R

AGUR SR B Zh AR A E AL SR AR R (S BT Il SR s, K] 3-14
N P38 E AR S5 A5 R SEIN R B, AERAE R Gris AT IR P T LASKEIN BT
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Task Management

Task Status I Task Map |

TASK_ID TASK_NAME TASK_STATE = TASK_IN_ADD TASK_STACK SIZE TASK_STACK_ADD

1 Ox1 0x1001 0x10 0x400054ac 0x40628de0 0x8000
; 0x1 0xa002 0x2 0x40003dfo 0x4062b1e8 0x2000
; 0x1 0xa003 0x8 0x400085ec 0x4062d3f0 0x2000
: 0x1 0xb004 0x2 0x400087a0 0x4062f638 0x2000
75“ 0x1 0xb005 0x2 0x40008808 0x40631840 0x2000

6 Ox1 0xb006 0x1 0x40008870 0x40633a48 0x2000

K3-14 (L5 TR IR

Kl 3-15 FATSSIE AT INERE BT, e 1T BB AA AR &84T 10 cycle %,
INALKRAE U HTERE RGBT ML S B RIATE S5 4 . o ALY “ Start” 324
F1 “Pause” 540 i) LABEIS B {F BT MRS 1T EAE R G0, 43RAE R G b T 5 IREHT,
AT LAF FH BRbR A B % BR bR 6 SE IS AT B I 4 T30 HE 3 B R - Start Time 1 EndTime
FINNET] DA B R E R M) Cycle Y, WHEIFE, s “Set Time Range” #4H,
DL B B AT 55005 B4 . Ay “default Time Range ” 241 %4 [71 21 & i 2R\ Cycle
ST e FH ] UK 75 Lk 22 T 51 “Display interrupt” JEFAHE R R #AE
RABATEREF I FWE .
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Task Management

Task Status | Task Map

l Start ‘ ’ Pause StartTime: ‘ EndTime: ‘ ‘ ' Set Time range I |default Time Range[

OS Task Map

Task7 Task Run-time
Task6:0xb006
Task5:0xb005 ]|
Task4:0xb004

Task3:0xa003 |

Task Name

Task2:0xa002 |

Task1:0x1001

Tasko

Task run-time[unit: cycle]
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fEBfTH,
AN F G I

N T ITAEH N A T S I R RIS AT RO, A RGEHIIN T
A Jei AR B W R 2 G0 W R 0 4 R A M T B 0 R e v

EJR AR R ARATE DL, AR GE P I T 3% 2R e 7 2R 2% v W R SR R R A

EEZEISE

B =] &h LA

Lt fad L
Lt fad L
Lt fad L

if{(2im_num insn % 1000000 == 0)&&(RecEnable))

{
05 _teb _update();

}

K13-18 & I 15 7 ZATTCB 58 B A5 S fRAF (14 CAD

FEOERNE, HTEANER R R ILFAESE BRI, A2 e
TEA TCB WA E BANC IR, Bltl, I, JRATIEZEEZENH 65

FRI R BT (8]
HIRHIERATE,

RITUE, BFOABRAIARERZ A /i 528 TCB RESE S, N T IRIE
N EA 5 TCB 5 B AL BT UG Hs . v 1 b BRI A4k

T, BATE R G E IR RAE— 52 B8 TCB B A%, tean, 7ESEhrseaing,
TATEERG 100 J3 BB EEARAE —A> TCB e B(E 5, XA LIS E T, &2
A DATE 5 SR AR AT T 4R BB A 100 5 B 3 BT 7E 10 67 B 4R 1 5 2 s
Ao AR 75 7 2 SC AR AY TCB AU 8] 3-18 o, AR GRAF 1R A X RLAXAS

ﬁﬂ@ 3'19 ﬁﬁﬂ—‘_\‘o
96 woid 08
a7 |
948 int
a9 for(
100 {
102
103
106
102
109
112
113
e
118
119 ¥

120 }

tcb update()

i:j:P;

j = 0; j < TCE COUNT; j++)

if{(tcb_fp = fopen("Sys_file/tchb record.sys","a+"))==NULL)
{

printf{"Cannct open file 'Sys file/tcb record.sys'"\n");
exit(0]);

}

//fprintf(tcb_fp,"%d ",sim num insn);

fprintf(tcb fp,"%d ",sim num_ insn-sim num_insn_cp);

Sim _num_insn_cp = S1m_num_insn;

char *token = "#2":

fprintf(teb fp,"%ts ",token);

for{i=0;i<tcb size;it+})

{
mem_access(mem,Read, TCE_REC[ j|+i%*0x4,&p,4);
fprintf(tcbh fp,"0x%x ",55 SWAPW(p)):

}

fprintf(teb fp,"\n"});

fclose(tch fp);
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=k ] Task Run-time

Task6:0xb006

Tasks:0xb00S
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B IX A R IR 5 BAC SRS R AN AT 6 £, XA
AARKHIMESE, R A 0 S SEIN 0 S ALE 7R B 5 V8047 — 2 LAk .
HAVRIL, BB R G T, AR5 IPIREE B Al e B 4L,

1%%7%@&%%&1%%%1gﬁ,%wi,%ﬁﬁﬁﬁﬁ%ﬁﬁmﬁﬁﬁ
UARAE SR BB I, KBS 05 BAE B B — BN ) A AR FE AR o BEXSIX—
RFAIE, &MTuEkﬁﬂ%ﬁkﬁﬂTﬁﬁﬁ%%

213 int Mem tcbread check(ss_addr t addr, int nbytes, int *pp)

214 {

215 int 1i:

216 int p:

217 for({i=0;i<TCE_COUNT;i++)

218 {

219 if((({addr »= TCE_REC[i])&&(addr <= (TCE_REC[i]+TCE_SIZE))]))

220 {

221

222 mem_acceas(mem, Read, addr, &p,4);

223

224 if(E55_BWAPW(p) == S5_SWAPW(*pp))

225 {

226 return 0:

227 ¥

228 else

229 {

230 return 1:

231 ¥

232 ¥

233

234 ¥

235 return -1:

236 }

K]3-23 il B & 0 SR I A AL

FAARRSE, AL, BATRIERAESS 20 Z2IUE PRI, mixs T
AR IA AT L5, B TR =2 BT E B Sl i — A s S . XA
FRATTAT LA 54 1) 10 s SO B RN AT S I TRVE AR . BARSRBLR, SRATRE R
FES5A5 B HE RN O HIAESS (5 BREAT LEXS, G R B 45 R B /R X s 1M
AZHTHE —FE, AEABAMEHT RIS, B0 BEFL R AR AR 5515 B 51 AE,
2t B DA QRS 4 B 3-23 o

FESCAF A BARIS A S N &1 3-24 Pos, B A T A RS IRES T ID
3, PUSEE X A AT 42 JR AL S AR A 1 DL R e =
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1431 10254340 #4 SYSRAMPage 0x32768
1432 10273982 #4 05IsrMap 0x2048

1433 10274025 #4 0SIntNestType Ox256
1434 10274047 #1 0x1001 ©x16 0x9010¢3
1435 10274848 #1 0x1001 8x17 ©x40003cfl
1436 10274849 #1 0x1001 Ox18 ©x40003cf4
1437 10274075 #4 0SIsrMap 0x2048

1438 10274106 #4 SYSRAMPage 0x32768
1439 10274116 #1 0x1001 ©x12 0x0

1440 10274167 #1 0x1001 ©x12 @x1

1441 10274176 #1 0xbee4 ©x14 0x9

1442 10274213 #4 0SIsrMap 0x2048

1443 10274348 #4 SYSRAMPage 0x32768
1444 10293980 #4 0SIsrMap 0x2048

1445 10294023 #4 0SIntNestType 0x256
1446 10294073 #4 05IsrMap 0x2048

1447 10294104 #4 SYSRAMPage 0x32768
1448 10294114 #1 0x1001 ©x12 O@x0

1449 10294165 #1 0x1081 ©x12 0x1

1450 10294174 #1 0xb084 ©x14 0x8

1451 10294211 #4 0SIsrMap 0x2048

1452 10294346 #4 SYSRAMPage 0x32763
1453 10313982 #4 05IsrMap 0x2048

1454 10314026 #4 0SIntNestType 0x256
1455 10314048 #1 0x1801 Bx17 0x40803cd8
1456 10314049 #1 0x1001 Bx18 ©x40003cdc
1457 10314075 #4 0SIsrMap 0x2048

1458 10314106 #4 SYSRAMPage 0x32768
1459 10314116 #1 0x1001 ©x12 0x0

1460 10314167 #1 0x1001 ©x12 Ox1

1461 10314176 #1 0xb084 8x14 0x7
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239 woid Mem tcb record( ss_addr_t addr)

240 {

241 int i:

242 for(i=0;1<TCE_COUNT;it++)

243 {

244 if{((addr »= TCE REC[i])&&(addr <= (TCB_REC[1i]+TCB_SIZE))}))
245 {

246 int p,q:

247 FILE * tcb runstat fp;

248

249 char *token:

250 mem access(mem,Read, TCB_REC[1]+0x4,&p,4);

25 int number = (addr-TCB REC[i])/0x4 + 1;

252

253 if{number == STATUS_INFO)

254 {

25 *token = "#1";

256 if((tcb_runstat fp = fopen("Sys file/tcb runstat record.sys","a+"))==NULL)
257 {

258 printf("Cannot open file 'Sys_file/tcb runstat record.sys'‘n");
259 exit(0);

260 }

26 fprintf(tcb_runstat_ fp,"%d ",sim num insn-sim num_insn cp);
262 gim num_insn _cp = sim num_insn;

263 //fprintf(tcb_runstat fp,"%d ",sim num insn);

264 fprintf(tchb_runstat_fp,"is ",token);

265 fprintf(tcb runstat fp,"Ox%x " ,S55_SWAFW(p)):

266 fprintf(teb runstat fp,"0x%x ", number);

267 mem_ access(mem,Read, addr, &q,4);

268 fprintf(tcb_runstat_ fp,"0Ox%x ",55_ SWAFW(g)):

269 fprintf{tcb_runstat fp,"'n");

270 feclose(teb_runstat fp):

271 }

272 else if(number == TRAP_INFOD)

273 {

274 //record trap infomation

275 }

276

277 }

278 }

279 }
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