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A 4 while (1) ; XEFR R 218 s F 27
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if (has_interrupt && int_enabled) {

interrupt_handler();
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e CPU cycles SLIENI2H
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+ TRl = B IR BRI R L
- B TFESRIFOEHEN

if (pending_io && int_enabled) {
interrupt_handler();
pending_io = 0;
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...... i
ext pc
p )
H f U YU U UL
counter --;
if(counter == 0){
counter = C;
INT = —INT;
L } y

if (has_interrupt && int_enabled) {

}

interrupt_handler();
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INT$§<F1Segmentation fault

CPU

v

HREE“

b
HiT
|

=

» HUNEFEIH
+ BRHRFRARLE FT

int $0x80

mov $1, (%eax)

#1475 b

(F+%)

WiRPC P e "E.
TS i o
pic e SRR
"""" A4

ext pc
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FRITRYSCEEN

- Lt "REUERT S
. REERESE(R?E PC R (%rsp)

- foo
IEERAT T4 T2
e P N N .
1 | Bugec CPUK 2 ¥ B c: I | omp teax, %ebx
HRHE' NT\ v ESQ%L%"% > push next pc - i ’
| oEm | P
! :JZ
AT :
| next pc :
VI owamm |
l‘i #-L ret E
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FRITRYSCEEN

b REBAR SR
-« REERBERF PC 2L (%rsp)
o (BRTAMYERF PC (JTEEREBEMNRYIHAIAR)

° E:I;_kﬁm\'fg
- BalfRF RIP, CS, RFLAGS, RSP, SS, (Error Code)

BT foo
cu | ! T=
PR | | cPuk 4 i - R
HRE;E NT\ v &%L%_%ﬂ R e ot :__cmp reaX, 7nebX
i%fi% B h_, _
_ 4
AT ]
L next pc :
v l
&k 2 3% I
I‘i -Tl-jl ret :
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FRITRYSCEEN

o RFTAME
- Ball{RFE RIP, CS, RFLAGS, RSP, SS, (Error Code)
- IRIEF I/ FESHEEEIIEER RS A R THR)
« int $ox80 IBSHLIT4 128 ERE
« BFHPSFT4E 32 SHAlT
- EBESFE 33 Sl

Ring0

foo
A T A T
P
cal | . cmp %eax, %ebx
‘:P L%ﬁ'/,_ push next pc b
Trs
ATrsp REN >,->_
Xk L JZ
(6,35 v 3 :
FSp R #rsp) E
iSER i
1
ret :
I 1
L _____1 14




FRITRYSCEEN

o RFTAME
- Ball{RFE RIP, CS, RFLAGS, RSP, SS, (Error Code)
- IRIEF I/ FESHEEEIIEER RS A R THR)
« int $ox80 IBSHLIT4 128 ERE
« B4 32 Sl
- EBESFE 33 Sl

Ring3 £
\|/] 00
= th BT A0 EE
RSP,
------ ==1
R
] call . cmp %eax, %ebx
'f%/ﬁ‘ﬂtbi% push next pc [
rs & b AT
L JZ
|
1
|
1
|
& 8 I3 i
ret :
| |
I 15
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o RFTAME
- Ball{RFE RIP, CS, RFLAGS, RSP, SS, (Error Code)
- IRIEPH/ R ESHEEEIIERER RS A EETR)
« int $ox80 IBSHLIT4 128 ERE
- BYHPSFT4 32 SHhllf
« BESF4 33 Sl

cPU_ | ;T

! 1 PC . ‘ |
BIE [Ty e call | | omp %eax, %ebx

NT v ° VARKIL push next pc [
| 1‘%&5 1| maam >:_ "

I

#L?ﬁ' Handler :

l next pc :

[
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[
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x86-64RINI+E

- I8 "HREUERT SR

. REEEEEE PC TS (irsp)
. (BEERNERTE PC (LRI RHRRHE)

AT

- BalREFE RIP, CS, RFLAGS, RSP, SS, (Error Code)

o IRIEF R/ RESHEEENMERR RSl & R T]HR)
* int $ox80 IESHILI~™4 128 ERE
- FTEhEF=4E 32 Sehl _
. GEEBAFIA 33 Srhi ERRG | psnmznss

i 53 1 R

Fi
s ... KA FF HFE A handler
4(/,6
78 HR T AL TR

BENT
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7J1+ X7

BN SIEREIKRE?

- R RIEHRY (EBRIHIEAREXA)

Ring 3 XAHRTFIESEL Exception(GP(0)) (2

M
N

x86 Instruction Set Reference

CLI

Clear Interrupt Flag

Opcode Mnemonic Description
FA CLI Clear interrupt flag; interrupts disabled when interrupt flag cleared.
Operation

else {

if(PE == @) IF =

@; //Reset Interrupt Flag

if(WM == ) {

h

else {

if(IOPL
else {

}

if(IOPL
else {

}

I= CPL) IF = @; //Reset Interrupt Flag

if(IOPL < CPL &% CPL < 3 && PVI == 1) VIF = 9; //Reset Virtual Interrupt Flag
else Exception(GP(@));

== 3) IF = @; //Reset Interrupt Flag

if(IOPL < 3 && VME == 1) VIF = @; //Reset Virtual Interrupt Flag
else Exception(GP(®));

18


https://c9x.me/x86/html/file_module_x86_id_31.html

EE BN HE M2 RE D
1 int main(){
volatile ("cl1i");

(1)

~/Documents/ICS2021/teach/Coursel3/a.c[1] [c] unix utf-8 Ln 1, Col 1/4

2 @b e & )= i 8l & [&)rient shift + Right 2119




S ATCEIR AR BRI FE?

- R sEFIRY (BIERIHEABEXA)
» Ring 3 XAFHTIE S Exception(GP(0)) (3

- RE 13 EERE
* Error Code 0

- FEIGEIHENEERFABIT

. BERBKIE SIGSEGV =B

Ring3 ° H1E SIGSEGV: cli.c

SS,
RSP,

L
N

TR TR

s 7777

B I
(eL4& ¥ w7 AT
#rsp)

call
push next pc

&I

Handler

o
=
o]
ae
@
o
X
ae
1)
o
<
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https://c9x.me/x86/html/file_module_x86_id_31.html
http://jyywiki.cn/pages/ICS/2020/demos/cli.c

BE % uE REgE gE BB
#define GNU SOURCE

#include <signal.h>
#include <stdio.h>
#include <stdlib.h>
#include <ucontext.h>
#include <stdint.h>

void on sigsegv(int sig, siginfo t *info, void *ucontext) {
ucontext t *ctx = (ucontext t *)ucontext;
uint8 t *pc = (void *)ctx->uc mcontext.gregs[REG RIP];
printT{"PC = %p ™, pCc);
Bfor (int i = -8; i < 8; i++) {
printf(i == 0 ? "[%02x] " : "%02x ", pcl[il]);

}
printf("\n");
exit(1l):

}

int main() {
struct sigaction act;
act.sa sigaction = on sigsegv;
sigemptyset(&act.sa mask);
act.sa flags = SA SIGINFO;
sigaction(SIGSEGV, &act, NULL);
volatile("cli");
}
~/Documents/ICS2021/teach/Coursel3/cli.c[1] [c] unix utf-8 Ln 13, Col 2/27
=((foldclosed(line('.")) < 0) ? 'zc' : 'zo')

o) 0 @ ¢ ] =1 @ 8 @& Right shift + Right Alt



EE Be mE A
$ 1s

—a.c a.out cli.c
$ vim cli.c
$ gcc cli.c
$ ./a.out

iR EH

thread-o0s.c

PC = 0x5634316132ed 00 00 00 e8 c3 fd ff ff [fa] b8 00 00 00 00 48 8b

s i

12e3:
12e8:
12ed:
12ee:
1273:

bf
ed
fa
b8
48

Ob 00 00 00
c3 fd ff ff

00 00 00 00
8b 4d f8

mov
call
mov
mov

$0xb,%edi
10b0 <sigaction@plt>

$0x0,%eax
-Ox8 (%rbp) ,%rcx

22



BEE O OBH O WE mMg ks 2

$ 1s

a.c a.out cli.c thread-o0s.c
—%$ vim cli.c

$ gcc cli.c

$ ./a.out
PC = 0x5634316132ed 00 00 00 e8 c3 fd ff ff [fa] b8 00 00 00 00 48 8b
$

Gl @@ 0= & G (E)rient shift + Right Alt



BE OB 0B Rg gs 25
$ ./a.out
PC = 0x5620206812ed 00 00 00 e8 c3 fd ff ff [fa] b8 00 0O 00 00 48 8b
-$ ./a.out
PC = 0x555cd8d502ed 00 00 00 e8 c3 fd ff ff [fa] b8 00 0O 00 OO0 48 8b

Y |

24
@b o 0=l @ &right Shift + Right Alt



o ATURIR R IR FE?

T EEHIRY EERHEABEXA)
» Ring 3 XIAHHESE Exception(GP(0)) (£
. KE13E5E
 Error Code 0
- FENFHNEERFEREHT
- BERFKIEL SIGSEGV =5
. }HHE SIGSEGV: cli.c

L
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https://c9x.me/x86/html/file_module_x86_id_31.html
http://jyywiki.cn/pages/ICS/2020/demos/cli.c

SCl o HI 221255
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(¥t

e Abstract Machine

* trap64.S
* cte.c

B IR BMERG
* thread-o0s.c
« -s -S[F5QEMU
 gdb target remote localhost:1234
e gdbnotes for CSAPP

29


http://jyywiki.cn/pages/ICS/2020/demos/thread-os.c
http://csapp.cs.cmu.edu/public/docs/gdbnotes-x86-64.pdf

1 #inWlude <am.h>
#include <klib.h>
#include <klib-macros.h>

typedef union task {
struct {
const char *name;
union task *next;
void (*entry) (void *);
Context *context;
b
uint8 t stack[8192];
} Task;

Task *current;

void func(void *arg) {
(1) {
putch(*(char *)arg);
(int volatile 1 = 0; i < 100000; i++)

.hame : func },
. hame . func },
. hame func },
<cs2021/am- kernels/kernels/thread os/thread-os.c[1]

[c] unix utf-8 Ln 1, Col 4/49




func },
func },
func },

Context *on interrupt(Event ev, Context *ctx) {
('current) current = &tasks[0];
current->context = ctx;
current = current->next;
current->context;

}

int main() {
ioe init();
cte init(on_interrupt);

(int 1 = 0;
Task *task
Area stack
task->context
task->next

}
iset(true);
(1);

< LENGTH(tasks); i++) {

&tasks[1i];

(Area) { &task->context + 1, task + 1 };
kcontext(stack, task->entry, (void *)task->name);
&tasks[(i + 1) % LENGTH(tasks)];

i nn -

49 E
<s2021/am-kernels/kernels/thread-os/thread-os.c[1] [c] unix utf-8 Ln 49, Col 1/49
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BE BN HE BE g/ #EW

$ 1s
build Makefile thread-os.c

R |

33 I
Gl @b o (0= & 8l © &) rieht shift + Rieht Alt



BEE BH HE »ME RE B

$ ls
thread-os-x86 64-gemu thread-os-x86_64-qgemu.elf x86_64-qemu

EX |

B @ka s 0=l @ Ericnt shift + Right ¢



EE OB OUE B»E ke B
/home/why/Documents/ICS2021/ics2021/am-kernels/kernels/thread-os/thread-os.c
Context *on_interrupt(Event ev, Context *ctx) {

if ('current) current = &tasks[0];
else current->context = ctx;
current = current->next;

return current->context;

}

int main() {
ioe init();
cte_init(on interrupt

for (int 1 = 0; i < LENGTH(tasks); i++) {
Task *task &tasks[i];
Area stack (Area) { &task->context + 1, task + 1 };
task->context = kcontext(stack, task-=entry, (void *)task->na
task->next &tasks[ (i + 1) % LENGTH(tasks)];

remote Thread 1.1 In: main L39 PC: 0x1000d3

B @i o 0= & 8l @& rient shift + Right Alt



BE BS 08 RE k& 7

0x1016e0 <iset> endbroé4
0x1016ed4 <iset+4> test %dil,%sdil

0x1016e7 <iset+7> je 0x1016f0 <iset+16>
0x1016e9 <iset+9> sti
Ox101l6eb <iset+11> nopl Ox0(%rax,%rax, 1)
0x1016f0 <iset+16> cli
0x1016fl <iset+17> ret
0x1016f2 datald nopw %cs:0x0(%rax,%srax,1)
Oxl10l6fd nopl (%srax)
0x101700 < am panic on return> endbré4
0x101704 < am panic on return+4> push  %rbx
0x101705 < am panic on return+5> mov $0x41,%edi
0x10170a < am panic on return+10> lea 0x1239(%rip),%rbx
0x101711 < am panic on return+l7> nopl Ox0(%rax)
0x101718 < am panic on return+24> call 0x1002b0 <putch>
remote Thread 1.1 In: iset 77 PC: 0x10l6ea
rip 0x101l6ea 0x10l6ea <iset+10>
eflags 0x202 [ IOPL=0 IF ]
CS 0x8 8
SS 0x0 0
ds 0x0 0
es 0x0 0
fs 0x0 ¢
gs 0x0 0

--Type <RET> for more, q to quit, ¢ to continue without paging--J]
B @b ¢ [0)E & 8l @ (& right shift + Right Jg




EE BY UE RE kg B

0x100132 <main+130> sub %rdx,%srax
Ox100135 <main+133> shl $0xd,%srax
0x100139 <main+137> add %rbp,%rax
0x10013c <main+140> mov %rax, -0x3ff8(%rbx)
0x100143 <main+14/> cmp $0x4,%rl3
0x100147 <main+151> jne 0x1000ed <main+61>
Ox100149 <main+153> mov $0x1,%edi
0x10014e <main+158> call 0x1016e0 <iset>
< +163> jmp < +163>
0x100155 nopw  %Cs:0x0(%rax,%rax,1)
Ox10015f nop
0x100160 <on interrupt> endbr64
0x100164 <on interrupt+4> mov $0x109700,%rdx
0x10016b <on interrupt+1ll> mov (%rdx) ,%rax
0x10016e <on interrupt+14> test  %rax,%rax
0x100171 <on interrupt+17> je 0x100188 <on interrupt+40>
remote Thread 1.1 In: main : 0x100153
cr2 0x0 0
cr3 0x1000 [ PDBR=0 PCID=0 ]
crd 0x20 [ PAE ]
cr8 0x0 0

--Type <RET> for more, q to quit, c to continue without paging--q
Quit
(gdb) si
(gdb) si
(gdb)
G @@ & )= & Ul @ (&)rient shift + Right &7



Useful information

backtrace Print the current address and stack backtrace
where Print the current address and stack backtrace

info program Print current status of the program)

info functions Print functions in program

info stack Print backtrace of the stack)

info frame Print information about the current stack frame
info registers Print registers and their contents

info breakpoints Print status of user-settable breakpoints

display /FMT EXPR Print expression EXPR using format FMT
every time GDB stops

undisplay Turn off display mode

help Get information about gdb

Srsp ' two (4-byte) words starting at address
' Print in decimal

Srsp ' (8-byte) word starting at address in Srsp.

Srsp (8-byte) word starting at address in Srsp.
Print in decimal

Srsp Examine address in $rsp. Print as offset from
previous global symbol.

Oxbff£f£890 Examine a string stored at Oxbffff890

sum Examine first 20 opcode bytes of function sum

sum Examine first 10 instructions of function sum

38


http://jyywiki.cn/pages/ICS/2020/demos/thread-os.c
http://csapp.cs.cmu.edu/public/docs/gdbnotes-x86-64.pdf

EE =

0x100118
0x10011b
Ox10011e
0x100121
0x100125
0x100128
Ox10012b
Ox10012e
Ox100132
0x100135
0x100139
Ox10013c
0x100143
0x100147
0x100149
0x10014e

wE RE RE B

<main+104>
<main+107>
<main+110>
<main+113>
<main+117>
<main+120>
<main+123>
<main+126>
<main+130>
<main+133>
<main+137>
<main+140>
<main+147>
<main+151>
<main+153>
<main+158>

remote Thread 1.1 In:

S

--Type <RET> for more, q to quit, ¢ to continue without paging--Jj

0x102855
0x202
Ox8

Ox0

0x0

Ox0

0x0

0x0

am irq32

%rl3,%rax

%rl2

%srdx,%srax
SOXTFFfffffffffffffe,%rdx
%Brax

%Srax,%rdx
%rl3,%rax
$0x1,%rl13
%Srdx,%srax
$0xd,%rax
%rbp,%rax

%Srax, -0x3ff8(%rbx)
$0x4,%rl13

0x1000ed <main+61>
$0x1,%edi

0x1016e0 <iset>

0x102855 < am irq32>
[ IOPL=0 IF ]

[oNoNoNoNoNes|

: 0x102855

2 @b o 0= @il &) right shift + Right 33




BE

remote Thread 1.1 In:

fs
gs

EH g

0x100118
0x10011b
0x10011e
0x100121
0x100125
0x100128
0x10012b
Ox10012e
0x100132
0x100135
Ox100139
0x10013c
0x100143
0x100147
0x100149
0x10014e

g RE B

<main+104>
<malin+107>
<main+110>
<main+113>
<main+117>
<main+120>
<main+123>
<main+126>
<malin+130>
<main+133>
<main+137>
<main+140>
<main+147>
<main+151>
<main+153>
<main+158>

Ox0
0x0

~am irqg32

%rl3,%rax
%rl2
%rdx,%rax
SOXTFFFffffffffffffe,%rdx
%Srax
%rax,%srdx
%rl3,%rax
$0x1,%rl3
%Srdx,%srax
$0xd,%rax
%rbp,%rax
%rax, -0x3ff8(%rbx)
$0x4,%rl13
0x1000ed <main+61>
$0x1,%edi
0x1016e0 <iset>
L?? PC: 0x102855
0
0

--Type <RET> for more, g to quit, c to continue without paging--q

Quit

(gdb) x/5gx $rsp

0x20c848 < am cpuinfo+8264>: 0x0000000000100153 Ox0000000000000008
0x20c858 < am cpuinfo+8280>: 0x0000000000000202 0x000000000020c870
0x20c868 < am cpuinfo+8296>: Ox0000000000000000

(gdb) [i

@ @ o Dm0l (L) rignt shift + Rizht 40t




rsp = 0x20c870 ss = 0x0
\ o
Ss rip = 0x100153 cs = 0x8
eflags = 0x202
rsp
eflags
cs
fi rsp = 0x20c848 ss = 0x0
P rip = 0x102855 s = Ox8
$0 eflags = 0x202
$20
6%

15/ registers

41



void am irq handle(struct trap frame *tf) {
Context *saved ctx = &tf->saved context;
Event ev = {
.event = EVENT NULL,
.cause = 0, .ref =0,

.msg = "(no message)"
}
#1f x86 64
saved ctx->rip = tf->rip;
saved ctx->cs = tf->cs;
saved ctx->rflags = tf->rflags;
saved ctx->rsp = tf->rsp;
saved ctx->rsp0 = CPU->tss.rsp0;
saved ctx->ss = tf->ss;
#else
saved ctx->eip = tf->eip;
saved ctx->cs = tf->cs;
saved ctx->eflags = tf->eflags;

saved ctx->esp0 CPU->tss.esp0;
saved ctx->ss3 = USEL(SEG UDATA)

saved ctx->esp = (tf->cs & DPL USER ? tf->esp : (uint32 t)(tf + 1) - 8):
#endif
saved ctx->cr3 = (void *)get cr3();



EE = HB AR ke B

0x102770 <trap+13> push  S%rll
” 0x102772 <trap+15> push  %rl0
0x102774 <trap+17> push  %r9
0x102776 <trap+19> push  %r8
0x102778 <trap+21> push  %rdi
0x102779 <trap+22> push  %rsi
0x10277a <trap+23> push  %rbp
0x10277b <trap+24> push  %rdx
0x10277c <trap+25> push  %rcx
0x10277d <trap+26> push  %rbx
0x10277e <trap+27> push  %rax
0x10277f <trap+28> push  $0x0
0x102781 <trap+30> mov %rsp,%rdi
< +33> call <
0x102789 < am iret> mov %rdi,%rsp
0x10278c < am iret+3> mov Oxab (%rsp) ,%srax

remote Thread 1.1 In: L?7 PC: 0x102784
Ox000000000010277a in trap
0x000000000010277b in trap
Ox000000000010277¢c in trap
Ox000000000010277d in trap
Ox000000000010277e in trap
Ox000000000010277f in trap
Ox0000000000102781 in trap
Ox0000000000102784 in trap

(gdb) i

S — — — — p— p—
T S S S N S S S

B @@ & 0 E # Gl @@l rient shift + Rignt 1]




EE = HB AR ke B

i 0x10278c < am iret+3> Oxab (%rsp) ,%rax
0x102794 < am iret+ll> %eaxX,%ds
0x102796 < am iret+13> %eax,%es
0x102798 < am iret+15> $0x8,%rsp
0x10279c < am iret+19> %srax
0x10279d < am iret+20> %rbx
0x10279%9e < am iret+21> %rcx

Ox10279f < am iret+22> %rdx
0x1027a0 < am iret+23> %rbp
0x1027al < am iret+24> %rsi
0x1027a2 < am iret+25> %rdi
Ox1027a3 < am iret+26> %8
Ox1027a5 < am iret+28> %r9
0x1027a7 < am iret+30> %rlo
0x1027a9 < am iret+32> %rll

remote Thread 1.1 In: am iret 77 PC: 0x102789
Ox00000000001008a0 in am irq handle
Ox00000000001008a4 in am irq handle
Ox00000000001008a7 in am irg handle
Ox00000000001008a8 in am irq handle
Ox00000000001008a9 in am irq handle
Ox0000000000102789 in am iret ()

(gdb) I SYPENEE.

— — — — p—
el e

B @¥:@ s DE b @ Elrict shift + Rient £F




EE & e

0x1001a8
Ox1001lac
0x1001b0O
Ox1001b3
0x1001b8
0x1001cO
Ox1001c4
Ox1001c9

0x1001cf
0x1001d2
0x1001d6
0x1001da
0x1001df
0x1001lel
0x1001e3

Mg RE BB

<func+8>

<func+12>
<func+16>
<func+19>
<func+24>
<func+32>
<func+36>
<func+41>

<func+47>
<func+50>
<func+54>
<func+58>
<func+63>
<func+65>

remote Thread 1.1 In:

nopw  %cs:0x0(%rax,%rax,1)

$0x10,%rsp
Ox0(%rax)

(%rbx) ,%edi
0x1002b0 <putch>
$0x0,0xc(%rsp)
Oxc(%rsp) ,%eax
$0x1869f ,%eax
0x1001b0® <func+16>
Oxc(%rsp) ,%eax
$0x1,%eax

%seax, 0xc(%srsp)
Oxc(%rsp) ,%eax
$0x1869f,%eax
0x1001cb <func+43>
0x1001b0® <func+16>

PC: 0x1001cb

(gdb) x/5gx $rsp
Ox107258 <tasks+16248>: 0x00000000001001cb
Ox107268 <tasks+16264>: Ox0000000000000297
0x107278 <tasks+16280>: 0x0000000000000000
(gdb) si
0x00000000001001cb in func (arg=0x102922)

at /home/why/Documents/ICS2021/1cs2021/am-ke
c:20
(gdb) |

Ox0000000000000008
Ox00000000001072c0O

rnels/kernels/thread-os/tEggég-%%#&
*y 18
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chilf + BRI = HEISHE

void foo() { while (1) printf("a"); }
void bar() { while (1) printf("b"); }

» gefi5iLfoo()F0bar() "MERY" RIS EHIT?
- BEIEREYEEEIEARNLnterrupt_handler()EM

void interrupt_handler() {
dump_regs(current->regs);
current = (current->func == foo) ? : foo;
restore_regs(current->regs);

3
- BIFRFEERT "AE" RS
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* L.Efoo()Fdbar ()R TEMHEAZ SN
s FETEN RGBS NS REY 0 foar
 fooip|a] AfEMEUEmBY, BEEMEf ,(m)
* barif[B]ATFEMBUEmAY, BHEEMES, (M)

« fooflbarANBFNEIES
s BERFEEHIATE. FiE. NENEE

« UNIXIEE (FLE2FA1SKAUHFE; Android app; ...

* gcc a.c

e readelf -a a.out > HEINEFREEHER
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SIRAVTIFE. YELABSUHRIGIRE. A aOaER. nA

- ZAMIHES. big.LITTLE, RH4LEEES (GPU. NPU, ...)

. %TE@%%&}’E(MMX, SSE, AVX, ...), }’ETH'{{(VT, ELO/1/2/3), .
17ERT (TrustZone; SGX), ...

40 Years of Microprocessor Trend Data
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Original data up to the year 2010 collected and plotted by M. Horowitz, F. Labonte, O. Shacham, K. Olukotun, L. Hammond, and C. Batten
New plot and data collected for 2010-2015 by K. Rupp

. BER
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° M\ j%%?‘)ﬂu%
- —HZRFEFRY API
- HIEEE. FHEEE. UEE....

* BRI
- BMERFER N THTIEREF
- IREUT: ETSOR; ERIRERER ...
- ZBER: BIERFRAREHNIT (AP SCHR)
- BE KEES EURSER)

51



End.
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