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0000001 rs2 rsi 000 rd

0000001 rs2 rs’ 001 rd
0000001 rs2 rs’ 010 rd
0000001 rs2 rs’ 0N rd
0000001 rs2 rs’ 100 rd
0000001 rs2 rs’ 101 rd
0000001 rs2 rs’ 110 rd
0000001 rs2 rs’ 111 rd
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DIV
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REM
REMU
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INSTPAT("...", mul
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srcl * src2);
(SEXT(srcl, 32) * SEXT(src2, 32)) >> 32);
srcl / src2);
srcl % src2);
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M BIFMIRX—HEARZRR, FFEBWHIER TIRENTH, BEEIT—1FRE:
The semantics for division by zero and division overflow are summarized in Table 11.

The quotient of division by zero has all bits set, and the remainder of division by zero equals
the dividend. Signed division overflow occurs only when the most-negative integer is divided
by —1. The quotient of a signed division with overflow is equal to the dividend, and the
remainder is zero. Unsigned division overflow cannot occur.

Condition Dividend Divisor DIVU[W] REMU[W] DIV[W] REM[W]
Division by zero T 0 2L 1 T —1 T
Overflow (signedonly) 2 —1  —1 - - —2L 1 0
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FHENMT:
- REIREHINERNBE LTS,
- E3R2M EHE 64 4R, BIENEE MUL 1 MULH 8945 REY, MEIESHESIRF,
« AT AFENFE MULHSU X MREHKFSIRE. BERIEETFRNIES?
At A%E DIVSU?
- BRFSHERFSRETEEIRE, SRMNMENE?
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INSTPAT("...", divu , R, R(rd) = srcl / src2);

// __am timer uptime

uint64 t current time = *(volatile uint64 t *)(RTC ADDR);

uint64 t current time ((uint64 t)inl(RTC HIGH ADDR) << 32)
+ (uint64 t)inl(RTC ADDR);

RV32l —R R 881EEN 32 [ BYBTEP1TEMRE, ARIMTE—HRBEERTI ALY 71 o8,

t=19 t=20 t=19 t=20
=i 1 =1 2

{1z 0 ([ 9

T TRIZME MR Z RN, BEUEEZEEREPREALRE, SEIZRERMEARIER,
SR ER AR HEESEA—EN 0, —NEIT 1 o HRERE /71 ISR E el ...
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INSTPAT("...", divu , R, R(rd) = srcl / src2);

// __am timer uptime

uint64 t current time = *(volatile uint64 t *)(RTC ADDR);

uinte4 t current time = ((uint64 t)inl(RTC HIGH ADDR) << 32)
+ (uint64 t)inl(RTC ADDR);

RV32l — X RBEIZEN 32 (U RVBT it 2ies, AR IHE—HRBERTAKRA 71 94,
F I BHEFECE:

The following code sequence will read a valid 64- again:
bit cycle counter value into x3:x2, even if the counter rdcycleh x3
overflows its lower half between reading its upper and rdcycle X2
rdcycleh x4
lower halves. bne X3, x4, again
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L% =H] Callback

ENU _E§/$$1nlu\;ElﬁE’JT$’r$I
Hh=4091E%. GPT #B0gEilE, LEHEZFREAE, FHARARKREFNAR.

RISC-V Manual (Unprivileged, Privileged, UnifiedDB, Documentation for RV64)
ExZZBARYa) R ;

- PA2 8 mulh, mulhu, mulhsu EBFESRELRKS, div, divu, rem, remuBRELZ O
BT AR A?

- PA3 B ecall MIEAIRERSENRRSZ? Abstract Machine 28Y yield 1 Event Ni%Z
RASLI?

. PA3 1 libndl BIEEIEHEMHA? newlib Xt open ERFIFERANATEEHA?
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https://riscv-software-src.github.io/riscv-unified-db/
https://riscv-software-src.github.io/riscv-unified-db/example_cfg/html/example_rv64_with_overlay/exts/I.html#udb:doc:ext:I
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. Difftest HSL@ — MR AR AR T T A,
. (RZEZHIE difftest LA ftrace. mtrace FFEI PA2, ZEFBHEBEHRFTHT......

» {B3ERR_L difftest S LA—E FZI PA4 BVBS P irEl, EE @S —EE&EE, oJIA—BHF
Zl PA 453k,
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Difftest
. Difftest HSL@ — MR AR AR T T A,
. (RZEZHIE difftest LA ftrace. mtrace FFEI PA2, ZEFBHEBEHRFTHT......

» {B3ERR_L difftest S LA—E FZI PA4 BVBS P irEl, EE @S —EE&EE, oJIA—BHF
Zl PA 453k,

- BENIFEFZEAREBRIIBAK, EREXNNIKREEIEFE T,
- MRAEFAE difftest NEIR T, BRNATEERIZET = @& —EARTE NEMU
» MRAEFE native BIIEIR T, BFIERIEIT = [@E—E AL NanOS # Navy
£ PA3. PAAIMBERAMELRNERT, XMHRENNESRNGE,
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REMNEARZ N (EAEX—E):

- TE{REY PA PRENLEAZ T bug, REEEFERG @

- BB 30 DEFAHEER bug, FRTXILEIRIBMAE, AREMERETAIR
X2 IRl E A AE:

- 8 microtest . SYIETE T BRI AL
- 8 difftest — WEEUE—DHEES

. 5 sdb. ftrace. strace — Y&IEREHEQERRE
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. EbUNISE make submit B9 TOKEN, 4R compiledb, i&fTEIVAME, FFX difftest......
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- KBBEEE/N, BARENR—T., SHEEZEXTHERD .

» E—EoBE/NT 1017,

» EESBURNXERENSESL,
- (BERIEEEWNAREILE L FIET—IX perf

» E—EoNMAREXEE LIFEPERA,

» BEI: perf RIBEMHA? WE7E NEMU RIE1T perf 3358 B9 =2
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https://www.zhihu.com/question/1911390598235132403
https://www.zhihu.com/question/1911390598235132403
https://www.zhihu.com/question/1911390598235132403
https://www.zhihu.com/question/28121746/answer/1960852702834713745
https://www.zhihu.com/question/28121746/answer/1960852702834713745
https://www.zhihu.com/question/28121746/answer/1960852702834713745
https://www.zhihu.com/question/28121746/answer/1960852702834713745
https://www.zhihu.com/question/658173815/answer/3543300466
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S A NTHIERER O(n), E55BINRESRER O(v/n), HIRE A KRS B?

- BURTARMACEREHAEETIE. 99% BT [8)E 2 &R T E,
- BURTHEENMHEZESS L. EAXHESH T, STEENERY,

8L A 558 L AR =R
n=10 1s 3s 90%
n=100 10s bs 10%

HKEHE! ILEEFBMRIESUED MIEREL!
. HER, RIBTEESHEFEE X (C++) F Pattern-defeating quicksort (Rust),

16 /17



PA2
Q000000
OO0

MERERUARZE
IAEBE AL ERRIVBTIR, 5 IFSF IS RENLBMR B,
- HIE— IR B A A ISR

- RNHEE, SB=E, BEERERE......
» —EESEZERHRIBHEEND “EMRIE", B0 50%R D

- WERZHIHFEDS T

- ROgEBE=EMARR, BEAZRERIWE!
» ARBZRE DT, AIEmIT

. FIESIHE LRI SRS S
- FEEREE R B R RiE

Lab2
OO

PA2+
| ]@)

17117



PA2 Lab2 | PA2+
0000000 O000®
000

oL

ZiEY. ZHFM. SERHG

- FIERXENEANRERY], FAEFREIHIER
- STRHFNRER > FHRER, RIEXE > BH
BARiER RRKEIKEE

- RRTEEZERMIRE, ERRTEREEE S
- BolK. AR TIE. Mo
MEREMUAREF

- ARZENGERESME, F888BK

18 /17



	PA2
	Pitfalls
	Difftest

	Lab2 / PA2+
	性能


