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1.1 iRizxBHY

PR Fe A AE T AL _E AT ROARASE AR N TR SE L e B R
HHRALRS. BRI SR 7 SEOR RIS R G HE Al PRAE 79 /) 1 137
(Programming Assignment, PA)442 H x86 ZEH I — =i 74 n86, f&
TSI IR ST ) n86 Bl & NEMU(NJU EMUIator), A% NEMU
AT il e E gL, ik AR BRI RE P AT AL _Laa AT BB A R
NEMU 32| 7 QEMU [IfE %, FFRER 7 Rm SRR N A Z RIS, PA 6
FoE— e S (BB SR g EA8E) LUK 5 114 B A 250 U 4
1.2 RigES

1. BCEIT AP

2. SL3 debugger HIFEAIHEE, B0 x p w d ¢ n 154 SLIFRIE A
evaluation, sZI watchpoint & UjiE

3. MR ELELi386 THHLERT K2 8d5<, SRS fai ity libe, K3
WA EHAHCIIRE, SRS AR GUI 218, DMEIB T/ N PR

2% LI SF x86 HY app-o
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recolic@RECOLICPC
0S: Arch Linux

Kernel: x86_64 Linux 5.4.6-arch3-1
Uptime: 16h 2m

Packages: 2053

Shell: fish 3.0.2

Resolution: 4480x1440

DE: GNOME 3.34.2

WM: Mutter

WM Theme:

GTK Theme: Gnome-0SX-II-2-6 [GTK2/3]
Icon Theme: hicolor

Font: Cantarell 11

Disk: 966G / 1.8T (56%)

CPU: Intel Core 1i5-4200H @ 4x 3.4GHz
GPU: GeForce GTX 950M

*-/+/ RAM: 3955MiB / 15465MiB
/



2.1 PAO

A —E(E 2016 EZE47AT Arch Linux &ML, Hd B O E &g 2

LHIT AN, A PAO E£5¢ K.
2.2 PAl

2.2.1 Bgit

AT LUR L

1. 1&2X Makefile FIHRSCHIZ, su i P& WAL OB E B ST A9 Sz ia) AL
host. fi4% git(ssh)fl https 4.

2. SOEHEZLACADFT Makefile, 5 nemu 11y C RSN C++ .

3. B Makefile, FthfEEFk Make J5 H 304 i — 4o L commit K
ol , mTLAME A make git-gen M="Some thing.” X fl iy 4 & F shiz 4l
commit 4. BRI T AR HAB TSR SRy 28 5

4. B HAELE script, FIAZITRMLAIATA shell script 72 ¢ 87 B 1%
AETE IR . XS A4 AR RIS R AT E 24 N AR SAR 2=

5. fEEE W B R AR IR S5, 4R A S I AR IR 55 SRS o s el I A 1 IR
B Linux A a5 (), proxy.recolic.net(#¥#:), git.recolic.net(F#1L&),
storage.recolic.net(#%H B%2), LFSCR; 1 IIRSTHIZ1T.

6. M public-template 537, 3% fo i FH P AP HDG 3R 2 2 it 1 m) i
A, X AP imzhwk 55 P 57§ — )% H Docker 5if4o
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7. SCEHEZRHS itk common.h HURGELE A 44, 51N B CSEHL C++
JF(rlib), EMAGEER gitignore.

8. LIl PAL ZKH) Debugger HifEs
2.2.2 AT

PAL HUREAHIhEET, HBBM reg.h, BEINIFEEAY 9 4~ 32bit A fFdr.
SCHE info r fl x 154, FTEDAF FA N A . T 474 v LA E £ 468 H
rlib::printfin() 1 C++ iomanip FEFTFEN. AN E#:5 7] vaddr_read H

CP

static int cmd_info(char *_args) {
if(_args == NULL)
throw std::runtime_error("Usage: info <what>");
if(string(_args).strip() == "r") {
println("Registers:");
printfln("%eax={}, %ebx={}, %ecx={}, %edx={}",
dumpReg(cpu.eax), dumpReg(cpu.ebx), dumpReg(cpu.ecx),
dumpReg(cpu.edx));
printfln("%esp={}, %ebp={}, %esi={}, %edi={}",
dumpReg(cpu.esp), dumpReg(cpu.ebp), dumpReg(cpu.esi),
dumpReg(cpu.edi));
printfin("%eip={}, CF/OF/SF/zF/DF={}/{}/{}/{}/{}",
dumpReg(cpu.eip), cpu_eflags::get<cpu_eflags::CF>(),
cpu_eflags::get<cpu_eflags::0F>(),
cpu_eflags::get<cpu_eflags::SF>(),
cpu_eflags::get<cpu_eflags::ZF>(),
cpu_eflags::get<cpu_eflags::DF>());

}

else if(string(_args).strip() == "w") {
println("Watchpoints:");
println(watchpoints);

}

return 0;

S FIEACRET R XREH, FKMAH bison A& flex, FHRHIE



M Makefile, fii=: Makefile fE47 B cc IHICIEFIZRRT, SeiafTiX i+ H % H)

generate Hir. fF bison FFEIT, FAEJLHAPIASER T E. —XKiEd.

%%
entry: {xresult
| expr {*result

0;}
$1;}

expr: T_INT { $$ = $1; }
expr '+' expr { $$ = $1 + $3; }
expr '-' expr { $$ = $1 - $3; }
expr 'x' expr { $$ = $1 * $3; }
expr '/' expr { $$ = $1 / $3; }

expr T_NEQUAL expr { $$ = ($1 != $3); }

expr T_LOGICAL_AND expr { $$ = ($1 &5 $3); }

(" expr ') { $$ = $2; }

'-" expr { $$ =0 - $2; }

"' expr { $$ = ryy_read_memory_value((uint32_t)$2); }
| T_REG { $$ = ryy_read_cpu_reg_value($1); }

|
|
|
| expr T_EQUAL expr { $$ = ($1 == $3); }
|
|
|
|
|

%%

SN S watchpoints.e Ak LAY SR B ) watchpoint g — M,
PARE) R — Y liste A1 rlib BA—A> B ASCIIT i X it o X

B4 watchpoint 2584 )5 A std::list 25k RIAT

struct WP {
std::string expr;
uint32_t curr_value;
int id;

bool evalulate() {
auto new_value = evaluate_expr(expr);
std::swap(new_value, curr_value);
return new_value != curr_value && curr_value != 0;

}

WP(std::string e, int id) : expr(e), id(id) {
evalulate();

}

}i



inline std::list<WP> watchpoints;
inline int max_watchpoint_id;

inline std::ostream & operator<< (std::ostream §os, const WP
&watchpoint) {

return os << "watchpoint
watchpoint.expr << ", value=
S
}

<< watchpoint.id << "{expr=" <<
<< num2hex(watchpoint.curr_value) <<

HEAREERE, XEEAILSSLEARRIHTT, FIanFEH n AZ si &
INEEHAT, M %eax IMAE$eax Fonaifrar, M 1 &R 1 watchpoint
MAE 0, f£ F g th4 %k watchpoint, A2 K5 1) 0X100005, X LL(&

AN T FRABAE pa2 X0 S (F LA A 1) A BN (F B SR H 5 %) o

2.2.3 1BIT4E

{ 1 ! (git
R-CPU bootstrap src/cpu/reg.cc finished.

Welcome to NEMU!

For help, type "help"

(nemu) w Seip == 0x100005

|Add watchpoint: watchpoint O{expr=$eip == 0x100005, value=

(nemu) w $eax

[Add watchpoint: watchpoint 1{expr=$eax, value=0x724a864e}

(nemu) w %ecx

JAdd watchpoint: watchpoint 2{expr cx, value=0x09fbld61}

(nemu) info w

[Watchpoints:

[watchpoint 2{expr=%ecx, value=0x09fbld61l}, watchpoint l{expr=$eax, value=0x724a864e}, watchpoint O{exp 0x100005, value=0x00000000}]
(nemu) d 2

(nemu) info w

Watchpoints:

[watchpoint 1{exp eax, value=0x724a864e}, watchpoint @{expr=% 0x100085, valu 0000000} ]

0 12 00 00 movl $0x1234,%eax
[Watchpoint(s) triggered:
[watchpoint 1{e: =$eax, value=0x00001234}, watchpoint @{expr=$eip == 0x100005, value=i

b9 27 60 10 0@ movl $0x100027,%
89 01 movl
66 c7 41 04 01 00 movw $

bb 02 00 00 00 movl $0x2,%ebx
(nemu) c
at eip = 0x00100026

(nemu) p (142)*(4/3)

$=3 9%3

(nemu) p (3/3)+)(123%4

Exception caught: Parse error:syntax error

(nemu) p (1+(3%2) X-$eax) +(*$eip-1**seip)+(0x5--5+ *0X100005 - *Ox100005) )*4)

Exception caught: r error around token: $

(nemu) p (1+(3*2) seax) +(* p-1* ip)+(0x5--5+ *0X100005 - *0x100005) )*4)

Exception caught: r error around token: X

(nemu) p (1+(3*2) 1 p)+(0x5--5+ *0x100005 - *Ox100005) )*4)

$ 47 = Ox2f

(nemu) info r

Registers

[32t 0000, 000 00000002, L16b=0x0002], 00106027, L16b 3ab5694, L16b:

p=[32k 6cdbBa2, 6 4 bp=[ 3b58cdf5, L16b=0xcdf5], x256d8604, L16b: 4 d x24a5d320, L16b:
ip=[32k 0100027, 0 CF/OF/SF/ZF/DF=0/0/8/0/0

(nemu)




2.2.4 Q) ARE

1. HRAFILALE
W T RIS, TR AR A T i gt , CORBUT i —1
(A 0 M) FE.
0, prefEdEit_ 1R 500%0.9*30s = 13500s i,
a1 Sy it 2 AT LA 2 500%0.9*20s = 9000s .
2. 7[5 i386 Tt

Q: EFLAGS #ifiasH iy CF &t 2w

A: Page 419 of 421, Appendix C Status Flag Summary:
0 -- CF -- Carry Flag -- Set on high-order bit carry or borrow; cleared
otherwise.

Q: ModR/M F5 &A1 42

A: Page 241-242 of 421, Section 17.2.1 ModR/M and SIB Bytes

The ModR/M byte contains three fields of information:

® The mod field, which occupies the two most significant bits of the
byte, combines with the r/m field to form 32 possible values: eight
registers and 24 indexing modes.

® The reg field, which occupies the next three bits following the mod
field, specifies either a register number or three more bits of opcode
information. The meaning of the reg field is determined by the first
(opcode) byte of the instruction.

® The r/m field, which occupies the three least significant bits of the
byte, can specify a register as the location of an operand, or can form
part of the addressing-mode encoding in combination with the field as
described above.

Q: mov 5% B RS HUE B AFER?
A: Page 345-347 of 421



MOV — Mowve Data

Opcode Instruction Clacks Description

g8 /r MOV r/mB,r3 2/2 Move byte register to r/m byte

gs J/r MOV r/mlé,rle 2/2 Mowve word register to r/m word

89 /r MOV r/m32,r32 2/2 Move dword register to r/m dword
8 /r MOV r8,r/ma 2/4 Move r/m byte to byte register

8B /r MOV rlé,r/mlé 2/4 Move r/m word to word register

8B Sr MOV r32,r/m3z2 2/4 Move r/m dword to dword register
8C /r MOV r/mlé,Sreg 2/2 Move segment register to r/m word
anp  J/r MOV Sreg,r/mlé 2/5,pm=18/19 Move r/m word to segment register
B0 MOV AL, moffsa 4 Move byte at (seg:offset) to AL
ARl MOV R¥ moffsle 4 Move word at (seg:offset) to AX
Al MOV EAX,moffs3z 4 Move dword at (seg:offset) to EAX
A2 MOV moffse, AL 2 Move AL to (seg:offget)

A3 MOV moffsle, AX 2 Move AX to (seg:offset)

a3 MOV moffs3i2, EAX 2 Move ERX to (seg:offset)

B0 + rb MOV reg8,immB 2 Move immediate byte to register
B8 + rw MOV reglé, immle 2 Move immediate word to register
B8 + rd MOV reg32,imm3z 2 Move immediate dword to register
ciiiiii MOV r/m8, immB8 2/2 Move immediate byte to r/m byte
c7 MOV r/mlé, immle 2/2 Move immediate word to r/m word
c7 MOV r/m32, imm32 2/2 Move immediate dword to r/m dword
MOV — Move to/from Special Registers

Opcode Instruction Clocks Description

OF 20 /r MOV r32,CRO/CRZ/CR3 6 Move (control register) to [(register)
oF 22 /fr MOV CRO/CR2/CR3,r32 10/4/5 Move (register) to (control register)
0F 21 /r MOV r32,DR0O -- 3 22 Move (debug register) to (register)
OF 21 /r MOV r32,DRé/DR7 14 Move (debug register) to (register)
OF 23 /r MOV DRO -- 3,r3z 22 Move (register) to (debug register)
OF 23 /r MOV DR6/DR7,r32 18 Move (register) to (debug register)
OF 24 /r MOV r32,TR&/TRT 12 Move (test register) to (register)
0F 28 /r MOV TR&/TR7,r32 12 Move (register) to (test register)

3. shell fi %
T I AEE ) PAT i hash 9
99f069f03c4d34824bflaf5bc2eb3fd3a608f5de 1) commit. K>k PAL
] HEAD fi5F H9RS ShA S M A 52

1) *.c BSCHRI RS EL
HI T I TAEH) nemu #9 C AR C4+4, Bt SXFH3EH 0 474005
BrEZ=1T/E, A 0 7.

2) *.h B3R AR EL



N TG h SRS EL, Jefd ar s
find . -name 'x.h' -exec cp '{}' ~/tmp/hust/ ';'
A h SN TR E SRR, Bk hpp SCHERT.cc SCHRITHE. 28511 H

sloc TH, 580 F. (3LF 950 7R, BREZEITE, #F 760 74HE)

Language Files Code Comment Blank Total
Total 24 675 90 190 950
C 24 675 90 190 950

3) HIESHBREE .

HAZAE nemu H MMIH sloc TH, ZRM1TF.

Language Files Code Comment Blank Total
Total 70 5533 1156 1520 7957
C++ 37 4581 1046 1250 6631

C 25 701 94 200 990

YACC 1 91 2 20 112

Make 4 87 12 35 134
Shell 1 33 1 6 40

Markdown 1 24 0 2 26
Lex 1 16 1 7 24

4. {1/ man
1) gcc 9.2.0 H-Wall BJ/EHANT -

This enables all the warnings about constructions that some users consider questionable,
and that are easy to avoid (or modify to prevent the warning), even 1in conjunction with macros.
This also enables some language-specific warnings

described in C++ Dialect Options and Objective-C and Objective-C++ Dialect Options.
-Wall turns on the following warning flags:

-Waddress -Warray-bounds=1 (only with -02) -Wbool-compare -Wbool-operation
-Wc++1ll-compat -Wc++14-compat -Wcatch-value (C++ and Objective-C++ only) -Wchar-subscripts
-Wcomment -Wduplicate-decl-specifier (C and Objective-C only)

-Wenum-compare (in C/0ObjC; this is on by default in C++) -Wformat -Wint-in-bool-context
-Wimplicit (C and Objective-C only) -Wimplicit-int (C and Objective-C only)
-Wimplicit-function-declaration (C and Objective-C only) -Winit-self

(only for C++) -Wlogical-not-parentheses -Wmain (only for C/ObjC and wunless
-ffreestanding) -Wmaybe-uninitialized -Wmemset-elt-size -Wmemset-transposed-args
-Wmisleading-indentation (only for C/C++) -Wmissing-attributes -Wmissing-braces

(only for C/ObjC) -Wmultistatement-macros -Wnarrowing (only for C++) -Wnonnull

9



-Wnonnull-compare -Wopenmp-simd -Wparentheses -Wpointer-sign -Wreorder -Wrestrict -Wreturn-type
-Wsequence-point -Wsign-compare (only in C++)

-Wsizeof-pointer-div -Wsizeof-pointer-memaccess -Wstrict-aliasing
-Wstrict-overflow=1 -Wstringop-truncation -Wswitch -Wtautological-compare -Wtrigraphs
-Wuninitialized -Wunknown-pragmas -Wunused-function -Wunused-label -Wunused-value

-Wunused-variable -Wvolatile-register-var

Note that some warning flags are not 1implied by -Wall. Some of them warn about
constructions that users generally do not consider questionable, but which occasionally you might
wish to check for; others warn about constructions that

are necessary or hard to avoid in some cases, and there is no simple way to modify the

code to suppress the warning. Some of them are enabled by -Wextra but many of them must be enabled

individually.

2) gcc 9.2.0 H-Werror FI/ERANT

Make all warnings into errors.

3) M2 EAEH-Wall Fi-Werror?
-Wall AT M B XA BB AN 2 AL FRAE 2 R 5 Z BT A5 LA -
B -Werror HIGEH , FRAEI LGS R BOA T et M EE T IT I TC R
HARBRARTKAYIAS, FORE S X R E R . AW A S AR .

https://embeddedartistry.com/blog/2017/05/22/werror-is-not-your-friend/

2.3 PA2

2 . 3 . 1 /|_,\1$1X1-|_

el 7 AR LR
1. &2 runall A, o iF s i A H s S pL ]
2. &4 Makefile il icc gmifte A, il icc YHTHRMAL BR3¢,
i icc iR RE st T AU, LUERTE benchmark i21745 R
AR I R o (eI B L, X T LAD 40% ARG IS T A] o

3. W0 gitlab-ci, f££F X5 )5 F1 Merge Request 1, Fk 11 Gitlab

10


https://embeddedartistry.com/blog/2017/05/22/werror-is-not-your-friend/
https://embeddedartistry.com/blog/2017/05/22/werror-is-not-your-friend/

Runner £ H glita & 3K A2 it gcc MgmiE. icc MgmiE. Al runall.sh
H A St JFEMERoRTE gitlab FE o

4, YOEHEZRARY , ¥ EHelper. DHelper & /RTA Y204, MONEAR Y
namespace J5 % . WINEL, VT rlib:print ZER A E 74T H Operand 4
GERIA

5. WRUE IS T BB S, s v ) CPU test.

6. R SIS IG5 ) B AT IR R AU libe pR%L, FFilid time test,
video test, FlHA benchmark FliEHZL 5 L,

7. R4 Intel Vtune 25 H BGPERE S HTEE R, BUSHEZALRD, AUtk Humrad,
ok 2 2 S D E G w1 o X R LASEA R A A CPU I I, &AM/ 02y 30%

HIAH BT ) o
2.3.2 FIRIT

EERTERE, HEREAPHERTTESCI namespace B IIRESS IDE A
Tl debug 73k T RME, R Tk DHelper fl EHelper #5353t T C++ 5 AR H)

namespace.

#define make_EHelper(name) void name(vaddr_t *eip)
namespace EHelperImpl {

make_EHelper(mov);

make_EHelper(...);

}

IR AIN T CF OF SF ZF DF & iy, SCHMPTEILImieS . RIS 10 M1

PREL, £ paddr_read/write EZELHAIA MMIO fH 45

namespace cpu_eflags {
enum {CF = @, PF, AF, ZF, SF, OF, DF, SIZE_OF _EFLAGS};
template <size_t Which>
inline bool &get() {

11



static bool actual_buffer[SIZE_OF_EFLAGS];
return actual_buffer[Which];

__attribute__((hot)) uint32_t paddr_read(paddr_t addr, int len) {
static const uint32_t niddle[] = {0, oxff, oxffff, oxffffff,
OxFFFFFFFF};

#ifndef DISABLE_MMIO
if(const auto mmio_id = is_mmio(addr); RLIB_MACRO_LIKELY(-1 ==
mmio_id)) {
#endif
return pmem_rw(addr, uint32_t) & niddle[len];
#ifndef DISABLE_MMIO
}
else {
return mmio_read(addr, len, mmio_id);
}
#endif

}
&4 device_update, ¥4MEREFZINEKH] device BRI FRAENHTIZAE o

void device_update() {
#ifdef ENABLE_ASYNC_RENDER
#telse
if(device_update_flag.exchange(false)) {
device_update_impl();
}
#endif

}

[[maybe_unused]] static void device_update_thread_daemon() {
while(true) {
if(device_update_flag.exchange(false)) {
device_update_impl();
}
// At most, 1000FPS
std::this_thread::sleep_for(std::chrono::milliseconds(1));

}

12



&5 SDL L4 A2, 14 SDL A A b Bt e N BBk fe o

void update_screen() {

#ifndef DISABLE_MMIO

#ifdef ENABLE_ASYNC_RENDER
if(window == nullptr) init_vga_impl();

#endif
SDL_ErrorCheck(SDL_UpdateTexture(texture, NULL, vmem, SCREEN_W

* sizeof(vmem[0][0])));
SDL_ErrorCheck(SDL_RenderClear(renderer));
SDL_ErrorCheck(SDL_RenderCopy(renderer, texture, NULL, NULL));
SDL_RenderPresent(renderer);

#endif

}

void init_vga() {
#ifdef ENABLE_ASYNC_RENDER

#telse
init_vga_impl();

#endif

}

SCER T HSERAD 10 ZEERAE
HAFEERR, 1Y libc 1) string SEBLE 4 T glibc, memcpy 2544
£k uclibe, printf MK F 5 — ARSI libe Ul X FF

LIRSS THERERY RIS, B AN T movs S AT B R EIL g R & o

2.3.3 BITER

EFEERE, CHRER, 70 —a2fitla Ly a3, a3k
DA A VAR ARAE R, FRIABEAIL T 2RT ices JFA PRI ZERTTR 2 W]

i

13



= Manual commit: add DF to info-r =
Recolic Keghart authered 5 days ago

> Manual commit: fix timer problem =
Recolic Keghart authored 5 days ago

fix problems about 10
Recolic Keghart authored 5 days ago

>Manual commit: Finished diff test -
Recolic Keghart authored 5 days ago

> Manual commit: adjust gitlab ci
Recolic Keghart authored 5 days ago

> Manual commit: Added a buggy call-far support. Add printf to fake-libc -
Recolic Keghart authored 5 days ago

> Manual commit: Added movsb/movsw/movsd support, slightly update gitlab ci script.
Recolic Keghart authered 5 days ago

& & & & & & &

28 Dec, 2019 4 commits

recolic-hust » hust-x86-simulator » Merge Reguests » 12

Opened 4 days ago by " Recolic Keghart @

Performance tune

Performance tune and PA2 bugfix. Supporting ICC.

i1 Requestto merge performance-tune @ into paz
AT
'l\ r/) Pipeline #812 passed for 461d6a42 on performance-tune

@ Merged by & Recolic Keghart 2 days ago | Revert Cherry-pick

The changes were merged into pa2 with b2d955b3 (@

You can delete the source branch now  Delete source branch

L) Pipeline #3513 passed for b2d955b3 on pa2

¢80 e a

Discussion 0 Commits 10 Pipelines 14 Changes 14

Status Fipeline Commit Stages
@l 5' . :4?:;:!:: ;Llab cifile (2) 'G;:':'
@ IS :22236;;; build script @ s »
#810 by of :fiiii:j;tlab cifile ® . »
#809 by o ;S(:E:;T:: build script @ ©
[@ #308by ;-d i:j;f: ;tlab cifile 69 : »

14

& 00:10:46
3 days ago

& 00:08:53
4 4 days ago

& 00:03:06
£ 4 days ago

& 00:02:46
4 4 days ago

& 00:02:45
£ 4 days ago

6T8bo126

Verified 19897ff1
dzb63ele
74b2508f
eegdcfod

3a8feaic

4b3e948e

® © ® ® ©®© @ 6

Edit

()
()(2)

L
1

°
q
Q

Q2
1l
aQ

@

@

@

B

B

k]

@



recolic-hust » hust-x86-simulator » Pipelines » #820

| @ passed | Pipeline #820 triggered 9 hours ago by @ Recolic Keghart @

report.begin()

@ 3jobs from pa2 in 11 minutes and 57 seconds (queued for 3 seconds)

n

o 0a8f95dd - ([

Pipeline Jobs 2

Build Test
(+) build al () test Q
(+) build-ice-pgo Q

NHERACHS I TA R . B BB AR
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MORLD TIME
- D1 S_00 | b — = — 200

_.lr'_'lllz_"_'lll_"_‘l" Ll
RO FCEC R AT F
(o B B B SR S S BT B S B A
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T micro benchmark HI45 5% 781 431 REGh 55 <7 45 2 48 2% o5 B BRI 3

AR (B2 22 4fps, 2/0aEIc, JHFHA—ERE),

fish omefrecolic/codeMusthust-Z86-simulatornexus- mrn!appsﬂﬂl[:ruhent:.

bug expr_ 1mp1

make[1]: erierate

make[1]: fhnmefrecul1cfcndefhustfhust xBE—zimul atordnemuszrcdmonitordde
bugsexpr_impl

make[1]: ffhomesrecol icdcodes hust hust-xB36-zinul atornenu/sro/mon i tor/de
bugexpr_

make[1]: ererate

make[1]:
bug expr_impli
Recolic helped you to prevent fucking junks!
Jbuilddnemu -b -1 Ahomedrecol ic/codehust hust—x86-zimul ator/nexuz—an/appa/micr
abenchsbuild/nenu-1og, txt shamesrecol icdcodeshust Aust—x36-zinul ator/hexuz—an'ap
pzsmicrobenchs/bui ld¢/microbench—x86-nemu,bin -d shomesrecol ic/codeshust hust—x86-
zimul ator/memustoolssqemu-diff build/gemu—=0
RE-CPU bootstrap srcdcpudreg.co finished,
[src/monitor/monitor.co, 72, load_img] The image is shome/recol ic/code/hust/hust—
Bo—=imul ator/nexus—an/apps/microbench/bui 1d/microbench—=86—nemu. bin
[=rc/monitor/monitor,cc, 33, welcome] Debug: OFF
[ src/monitor/monitor,cc, 36, welcome] Build time: 09:53:45, Jan 2 2020
Welcome to MEMUI
For help, tupe "help"
[geort] Ouick sort: * Passed,
min time: 501 ms [1101]
[queen] Oueen placement: * Passed,
min time: 587 mz [B7H]
[bf] Brainf**k interpreter: * Passzed,
min time: 3635 ms [F21]
[fib] Fiboracoi number: * Pazzed,
min time: GBE3 ms [415]
[zieve] Eratosthenes siewe: * Passzed,
min time: E149 msz [E29]
[15rz] A* 15-puzzle search: * Passed,
min time: 1348 ms [429]
[dinic] Dinic's maxflow algorithm: * Passed,
min time: 944 mz [1433]
[lzip] Lzip compression: * Pazzed,
min time: 3105 ms [B52]
[z=zort] Suffix sort: * Passzed,
min time: 22 ms [990]
[wd5] WIS digest: * Passed,
min time: 5691 ms [344]

fhumefrecnl1cfcudefhustfhust wB6-zimul atornemussrcdmonitordde

HicroBench PASS 781 Harks
v, 100000 Marks (i7-B700 @ 3,40GHz)
memu: HIT GOOD TRAP at eip = 0x00100032

[erc/monitorfcpu—exec,cc, 27, monitor_statistic] total guest instructions = 191199
LT AT

make[1]: ; iihomesrecol icdcodeshust hust—xBE-sinul ator/nemui
“feshihéndasmicrobench {check|Z) % []

IR A LA test FIZER, IRIEIR o
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; =
(a) Linux native, back-ended (b} a vezching 86 full system
with SOLE [screenshot) ermulator (screenshot)

(c] a teaching MIPS3Z 500 [d) a teaching O% Pwith GLUI]
(FPGA, anly TRM and 13E) and MIPS3Z Sol [FIGAD

Figure 4, The same LiteMES eranlalor mmming an different plmfoems,
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2.3.4 [o)@fRE

1. WS HEE
244 static, WARRAERR T TR S WA ARRE— A A AR T ER R
A5 inline, i A2 & AR5 R, BEREIN 2 K A 451 . LD fEFEHEANH] 1Y) object
i, 2K IE— SRR object B UCE L, FHHIANA & F LD ££
RXBHFIE T I 48 A TR, Tl o inline i 5o B Heas L85 B9 AL
CH++HRMERLRIX ARLE KT N A SO RRRE T CH+ + IR e R RLE A 75 LA

DSIp

It specifies the scope of the function to be that of a translation unit. So, if an inline function
appears in foo.cpp (either because it was written 1in it, or because it #includes a header in which
it was written, in which case the preprocessor basically makes it so). Now you compile foo.cpp,
and possibly also some other bar.cpp which also contains an inline function with the same signature

(possibly the exact same one; probably due to both #includeing the same header). When the linker

19



links the two object files, it will not be considered a violation of the ODR, as the inline directive
made each copy of the file local to 1its translation unit (the object file created by compiling

it, effectively). This is not a suggestion, it is binding.

2. iR
T I ARG ) PA2 fi7 hash 9
0a8f95dd3f89bb7902fa984b01f7be49432417d6 1) commit. Ak PA2
] HEAD fi5t HRS S/ B2 M I RAS 22
L WWIRECARRE, FrE AR AR LSO I B o FRAEIGRE - BRI
47T header guarder macro ) N —47. B, SK3CHF=LE I #ifndef Z2HY
JETH o
AL IRAY PA2 fdi ] g++1F4 CC 7l Linker, {#i/H-std=c++17 &k,
JFHESACHS ) CIBShriflS CH++17 FrifE i BIA— S0 25 R 5 i

1) 29 1~
KM% B CH+ AR, SCOREIONY 25 [F T4 3221 B4 7 common.h | object
50 SRIEM— MR R SEE ) #F common.h 7IT—4T int dummy;, 85
E LD 2 /01T, MAIiEAZ /1 object B% T common.h 1.

2) 29 1
S E—/NEFERER 7 Mg BT rT . SCIR S5 R MRE . Mt 2 AX 420
object % T debug.h L3¢

3) B A,

3. Tf#% Makefile

F: BT Makefile B TAE . B2
(https://git.recolic.org/recolic-hust/hust-x86-simulator/blob/pa2/nemu/Makefile)

TFk B R A e SO RIS, W TITRKm . HATEENE, B
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LT BRI target o app, MAKELE T Makefile.git, HTERFRwiEN H 5
A A, FEMEFAEFUE commit.

)5, Makefile <iz4T SUBDIR K] generate X target, il bison F
flex B 304 i 19 2k SCHRTL e PR30

W), shell 2SI AHF T AR .cc I3, B3RV AT.0 /Y
target.

BE )5, GNU make $#1/7%] app iX1 default target, 7 invoke $(BINARY)
X/~ target. It target 3K T A Y object, J:{#15 1A object #4wi¥,

FHAES(BINARY) A 78582, Ax il 20 —3db il Sk, &5
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3 WITEE50F

3.1 RiRELE

TEADSG Y, AT BESFARLBANA T, SEEl 7 — N x86 Bl anfll
— AR libco B R A £ 401386 154, FEH A 10, vga BT 21k
AT . BHUEE ] B OS5 libe, AE glibes uclibe-ng 2552
e

¥
=

CREMBIIT K ZH x86 127, BIanFTF/NiFsk- nes Bifllanss, HETIESK
54 T AL R AL g A T RE AT o B I 556 ARG 28 7 40
FFIAL , AT REIA RIS gt G BE R AL R BT SR A E] % gemu B
FE, SHAHLE 5 4FFT CPU MIMERE (FRATEBEFA"EIETTH”) |, St HEEH jit 77
%, BRLZEARS T RER RN 15 =ML CPU BRI T-

3.2 RigILE

TEARVGGR T, REIRE TR B2, T T oA Ui s 6 R 4e i
fER, A1 GNU L EA4%R9 1 (155 GNU Make, Bash 2472 Unix 64 T B5%) .
M Unix 2wt i CESEA S NT LESEAE SR, 010 TAHAF

S 2RI B B DI RE
ABRE,

LR R —

R f 2 T R A,
THHEUHEEEE,

B AL R SR K

RO i M A0 2 5
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B shell BAC KRR & % fo o] B AE 1,
AR TR TR P RE,
VIR (Pt C AR R E

IR, FEARRB R, BN TR TR0, 2K T 386 144k,
FIERE A0 10 $84F SUHFS 0 00 ARAPRECAT AR G0 SRR Y SEas =0, X
CS HALARAIRANEM

3.3 ERNEEEIN

https://git.recolic.org/recolic-hust/hust-x86-simulator/merge _requests/4/diffs

23


https://git.recolic.org/recolic-hust/hust-x86-simulator/merge_requests/4/diffs

SE R

[1]DAVID A.PATTERSON(ZE). i+ EMN A S5igiHEG/REGEEORH5E 4 k). 16
R U Tl AR

[2]David Money Harris(3E). B Fig T AT EVAZR LM (B TAR ) . VU Tl S
hR#L

BIRZE, R, BEMUTENAMGRIE. bR FEXFLMRE, 2011 F.

BIREXNRE. HTENEMRS RSN, LR FEXFHRE, 2011 £,

BIkRE, TER. HENRREN. SERBE LR, 2008 .
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