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LarsfEfjava.swinglIBIFZ B TR, WIBIZEIZEE, LarsBUFFARIEZRAMVC (Model View
Controller) iZit1EZR, BPELarsEESMAREE, ME, =HIER=3oH1THA.
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o JESHFMIPSHICRIEUREMarsHITIREIBRNEH, BpkSiiFLoongArch32{ifEiEig < &RILars

IComIEL=R,

o XYMarsHIEP D ANEUEEERIEIL, DI CREHETERITEY, BEIERMSIF
LoongArch32fi5EiE<SERER T A,

o ZEFLoongArch32(f5EHESE, 1EXMarsBURSENSRY, TS, ETHEILoongArchASCERE
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Fo

4.2 BLINREFT R ER
4.2.1 i

4.2.1.1 JDKRRZE

java version "20.0.1" 2023-04-18
Java(TM) SE Runtime Environment (build 20.0.1+9-29)
Java HotSpot(TM) 64-Bit Server VM (build 20.0.1+9-29, mixed mode, sharing)
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4.2.1.2 IDEIRIE

Intel1iJ IDEA 2023.1.3

4.2.2 LoongArch32f5RiIe SEXIF
4.2.2.1 {5188

EERIBIVIRIELooNgArch32i5EIE SIS B TSEM, £ OMEEIAGESERT, (BXY
BotESR SHERESERIBMAR, FLERISRISES, AEEINSIMNMIESEIT.

2R-type | — opcode | Tj | | rd |

3Rtype | opcode | rk | tj | rd |
4Rtype | opcode | ra | rk | tj | rd |
2RI8type | opcode | 18 | rj | rd |
2RI12-type | opcode | 12 | 5 | rd |
2RI14-type | opcode | 114 | 1 | |
2RIl6type | opcode | 116 I
IRI21type [ opeode | 121(15:0] | 4 | mpoae |
126type | opcode | 126(15:0] | 126(25:16] |

El3. TS ERH 32 A5 RN I S RS S E

TR AR SRS UISSEI:

public static final BasicInstructionFormat TWO_R_TYPE = new
BasicInstructionFormat();

pubTlic static final BasicInstructionFormat THREE_R_TYPE= new
BasicInstructionFormat();

public static final BasicInstructionFormat FOUR_R_TYPE= new
BasicInstructionFormat();

public static final BasicInstructionFormat TWO_R_I8_TYPE= new
BasicInstructionFormat();

pubTlic static final BasicInstructionFormat TWO_R_I12_TYPE= new
BasicInstructionFormat();

public static final BasicInstructionFormat TWO_R_I14_TYPE= new
BasicInstructionFormat();

pubTlic static final BasicInstructionFormat TWO_R_I16_TYPE= new
BasicInstructionFormat();
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public static final BasicInstructionFormat TWO_R_I16_BRANCH_TYPE= new
BasicInstructionFormat();

public static final BasicInstructionFormat JUMP_TYPE= new
BasicInstructionFormat();

pubTlic static final BasicInstructionFormat ONE_R_I21_TYPE= new
BasicInstructionFormat();

public static final BasicInstructionFormat ONE_R_I20_TYPE= new
BasicInstructionFormat();

public static final BasicInstructionFormat I26_TYPE= new
BasicInstructionFormat();

pubTlic static final BasicInstructionFormat SYSCALL= new
BasicInstructionFormat();

4.2.2.2 {5SiER

MTFARRPESEIED, LarsSEITXIE: HPlEA, #2863, EQIFA. 1BORNFRYH

@o
4.2.2.3 ISR

ERIFIEIET, WMIFFSINAHITRD, KXo textigfIig <M. datalfifIZE, AEHESESD
TR, MEONRE, mESRMCHFHTEREXER, BRERNMISHICRED, ASHE
VPR CRIE DR A "IHHINES, R TERRIRRIAIT.

EIESHIRINISES, BMESERSHTR T T HINEEAIEINTIE, Fldl FTEFRAYES
add. w

new BasicInstruction("add.w $t1,$t2,$t3",//fh4 i)k
"Addition without overflow : set $tl to ($t2 add $t3) no
overflow", //#&4 Difefiik
BasicInstructionFormat.THREE_R_TYPE, //f54 %l
"00000000000100000 ccccc bbbbb aaaaa",//Hlahds
new SimulationCode() {//Hiftlszm]
public void simulate(ProgramStatement statement) throws
ProcessingException {
int[] operands = statement.getOperands();
int t2 = RegisterFile.getvalue(operands[2]);
int tl = RegisterFile.getvalue(operands[1]);
int sum = tl1 + t2;
RegisterFile.updateRegister(operands[0], sum);

D)

HIREURIS<SHRIk rjRRYE, ARk rjhaiERALIEHrdiE. LI T 3RRMHRFIES.
4.2.2.4 (BIESEM

EFMarsIIMIPSEIIES LI, LarsATETFEFRIFFAFILoongArchiC/mAYEE:, tBXdLarsifk
A7 3HRIESHISTIF.

Larsgy0mig SRR R
1 fE5wmEM BB e
2. 33 {iE SRR FHITEIME S RIS SRR D

3. LR D ERIESEIECLISLIMIES
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LarsSCHL 7 BB iR R SIg e P E AR —Lfnig<, W

la(Load Address) li(Load Immediate) move(Move value of register 1 to register 2)

nop(null instruction) jirl(Return the function call) ...

HepEBo g <SRBT LoongArchB753H

B3 EFRARES :

Pseudo Instruction
jr$rd
ret (jr $ra)
bgt $rj, $rd, (si18 | symbol)
bgtu $rj, 8rd, (si18 | symbol)
ble $rj, $rd, (si18 | symbol)
bleu $rj, $rd, (si18 | symbol)
b1tz $rd, (si18 | symbol)
bgtz $rd, (si18 | symbol)
blez $rd, (si18 | symbol)
bgez $rd, (si18 | symbol)

move $rd, $rj
Pseudo Instruction

1i.w$rd, imm32

Machine Instruction
jirl $zero, $rd, 0
jirl $zero, $ra, 0
b1t $rd, $rj, (si18 | symbol)
bltu $rd, $rj, (si18 | symbol)
bge $rd, $rj, (si18 | symbol)
bgeu $rd, $rj, (si18 | symbol)
b1t $rd, $zero, (si18 | symbol)
b1t $zero, $rd, (si18 | symbol)
bge $zero, $rd, (si18 | symbol)
bge $rd, $zero, (si18 | symbol)

or §rd, $rj, $zero

Machine Instruction
1u12i.w $rd, si20
ori $rd, $rd, si12

Meaning
Direct register jump
Function return
if($rj > $rd)jump (si18 | symbol)
if($rj > $rd)jump (si18 | symbol)
if($rj < = $rd)jump (si18 | symbol)
if($rj < = $rd)jump (si18 | symbol)
if($rd < @)jump (si18 | symbol)
if($rd > @)jump (si18 | symbol)
if($rd < = @)jump (si18 | symbol)
if($rd > = B)jump (si18 | symbol)

Assign the value of $rj to $rd
Meaning

Load a 32-bit immediate

El4. TetERE320EB D e S e E

FEEHTHMEETCREFRSIHES, WafFAREEIEIAES.

4.2.3 FEFIFIS
4.2.3.1 EHIRSSHIFB(CSR)

BATLARSERGEERINA, AR LRI A st IR RBANGI MR TR, EIRER=

NCSRIAATHREFFNFISMIRLIE,

4.2.3.1.1 CSR.ESTAT

ICRENFHIIIREERVAE, FIAEcodetlEsubCodeiRPUTANGITMISEEL,
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1 BHPAS SRS ESTATRZEERR

I

i BF faik

PR RBTAIASAL,  ECRFOFN1 2 BRI RZSWIORD SWIT,
1:0 1S[1:0] RW  BREPHHNRE D RETXAASN, KRGS 1 EFHS0/5
&ﬁo

SANEFRMT(HWIO~HWI7)HRRRIAS L. SEFE.

TR T B SRS PR S ERSERS
9:2 1S[9:2] R Itt,

LRSS T AT B R R SERBTRYEE K, REPETRRERIE,

HATEIb 4R,

10 0 RO {REBHE, ERE] 0, BHAARDIFREEE.

ERSRRRUT(THRIPEPRSAL, BEFER. ELHEMRIT,
BN BRIERE SN PTRA B ERASICR S, RXSTRT
BRI FHRIER, RETETRASEMIE, FHAELE
“EIP,

ZIERET(PEYFHPASAL, SHEFER. ELHIET, &
HYBFRRER N PETE S EASIER S, WRXNTRE
BT RETRIEESR, RETETRASRMIE, FAELRE
.

15113 0 RO {RERYH, 1EIRME0, BREARDIFXEEEE,

11 IS[11] R

12 IS[12] R

BIGNREI—RImAS. ARARBISNGD, FEAARIEFIINEEIERT-7
FREcode =B M HIEEB NiZIH.

BIGNEEL — R4mhs, RRABISMNT, BESIRIEGIINEENERT-7
FEsubCode F=ENXAIEEB NIZIE.

21:16 Ecode R

30:22 EsubCode R

31 0 RO fREREL, RME] 0, BREHATIFNERE.



T2 BIFMREIRR

Ecode EsubCode BIIMES BB
0x0 0 INT i,
0x1 0 PIL load #ETTTRUGIH
0x2 0 PIS store EERFSZBISH
0x3 0 PIF BUBERE TSRS
Ox4 0 PME THERFISH
0x7 0 PPI TG RAGHGIFH
0 ADEF EUEHBHEEE G
0x8
1 ADEM IHRE SSRGS
0x9 0 ALE HEHEAERS TS
0xB 0 SYS RETERGISH
0xC 0 BRK U
0xD 0 INE B FERII
OxE 0 IPE EENEREGIIH
OxF 0 FPD IFRIESAREREGIFH
0x12 0 FPE BEiFRE<SHI5
0x1A-0x3E {REBYRED
0x3F 0 TLBR TLB EEHISH

4.2.3.1.2 CSR.ERA
EREGIING, BRERESPCCREICSR.ERA,
2R3 FIINR BN F R RREE MR
iz g&F #5 fEk

GRLEN-1:0 PC RW A BIMNT, FEERERAHIIMUESHIPCGERIIXE,

4.2.3.1.3 CSR.BADV
ESHIMBERAIPHTARER, SRV B CSR.BADVEFRE.
HIBREHEI SRR E X
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A MU SRR iBEE Xk

iz 2/F - g
GRLEN- " RW LA TLBEIREFIFMOMEUHEERIERGISMNT, S HEEAIED
1:0 IHERTFIL.

4.2.3.2 iZmflyrneRER
4.2.3.2.1 ZRiEHIASSFER(FCSR)

MTEFRIES, EFE—ERENRRINSHEFS, BUEHZERIESEREhXTZERBISMIL
H,

R#ELoongArch328WESEFM, TTLUSHZERFISMELAT R,
R5.FRGIFMEEIZR
flsr R

K&/ Inexact
Titd/Underflow
_Ei#/Overflow
FRZE/Division by Zero

JE%#24E/Invalid Operation

FRASHFRERTERERFIMERIERNS TR, HPEa 7T THIRBRFRTMENAYE
:%\o
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6. FREHINSSTFRatBEE )R

it

i BF faik

I RIRIE VZOUIBISME B St A BISNE NRIERERL,
4.0 Enables ~ RW  EUARFASIRL V, ECRF3XIN 2,bUHF23SR2 0, LERFINIRL U, EEAFORS
}m lo

7:5 0 RO {REBIH, EER[E] 0, BHHRAEARIFNEHE,

SNERTH., HES4EAE, FEXAT:
0:RNE, XIRZIEEE754-2008 fdroundTiesToEven;

9:8 RM RW 1:RZ, IRZIEEE 754-2008 FfroundTowardZero;
2:RP, XIRMIIEEE754-2008 Hf9roundTowardsPositive;
3:RM, XJRZIEEE754-20087FfroundTowardsNegative.

15:10 0 RO REBIH, EER[EI0, B ARITFHNTEHE.

B-LR Flags BB E, SREERBENIZERERE
VZOUIBIFMIRIHES.

20116 Flags AW Lk 20 X9 V,HeAS 19 SO 2,05 18 IR O, HeA% 17 S U,
EbiE 16 XML I,
23:21 0 RO REBIE, 1=RE 0, BRREARIFNEEE,

RIE—IRZRBERT=4ER VZOUIBIFMYIER.
28:24 Cause RW Eb4F 28 ITRLV, EE4F 27 XIRL Z,Eb4E 26 XML O, EbiF 25 XTRL
U, Lk 24%3R 1,

31229 0 RO (RERL. 1ERME 0, BRHARITHERLE,
R ZREHPIRS ST ERERIEENE
FCSREZER FCSRYEF
FCSR1 FCSROARENablesiffgI&, EfIES5FCSROF—I,
FCSR2 FCSROACausefIFlagsigrIslE. S MEAIIESFCSROF—EL,
FCSR3 FCSROFRMiERIBIE., HAZESFCSROF—EL

EHitt, EREREMENAE RGNS, FCSREVBRIASIH ST RAIEFHFUEML.

ERRSCIl, FCSRORIENRIESFRR, EEHRHRE, XIFCSR1BIFCSRINEFHRELEH
FCSRO; TEIEENAYRTER, RXIFCSROBHTHERMADEATERN. THEREEM 7T BRI,



switch (registers[i].getName()) {
case "FCSR1" ->
//Enablesik FHFSROMEnablely
updateRegister (FCSRO, ((getvalue(FCSRO) &
OXFFFFFFF0)) + val & 0x0000000F);
case "FCSR2" -> {
int Flags = val & 0x001F0000;
int Cause = val & 0x1F000000;
updateRegister(FCSRO, (getvalue(FCSRO) & OXEOEOFFFF) +
Flags + Cause);
3
//0001 1111 0001 1111 0000 0000 0000 0000
case "FCSR3" ->
updateRegister(FCSRO, (getvalue(FCSRO) & OXFFFFFCFF)
+ val & 0x00000300);
3

4.2.3.2.2 [ Z3fFIIMEIR
Z RSN IR TIZ R BISMNOIEER,  LarsthxdE—&IgSESEI 7 X RASZ RBI MR,
LU RLAfadd st EAGIFEHITHIA,

instructionList.add(
new BasicInstruction("fadd.s $f0,$f1,$f3",
"Floating point addition single precision : Set $f0 to
single-precision floating point value of $f1 plus $f3",
BasicInstructionFormat.THREE_R_TYPE,
"00000001000000001 ccccc bbbbb aaaaa",
new SimulationCode()
{
pubTlic void simulate(ProgramStatement statement)
throws ProcessingException
{
//operands
int[] operands = statement.getOperands();
//exception
ArrayList<Integer> exception = new ArrayList<>();
float
srcl=Float.intBitsToFloat(Coprocessorl.get32bitvalue(operands[1]));
float
src2=Float.intBitsToFloat(Coprocessorl.get32bitvalue(operands[2]));
Quadruple operatorl=new Quadruple(srcl);
Quadruple operator2=new Quadruple(src2);

/1A

if(FloatingException.isSNaN(srcl) | |FloatingException.isSNaN(src2)

N
(srcl==Float.NEGATIVE_INFINITY&&src2==Float.POSITIVE_INFINITY)

I
(src2==Float.NEGATIVE_INFINITY&&srcl==Float.POSITIVE_INFINITY)){

exception.add(FloatingException.INVALID_OPERATION) ;
}
//EATIEH
operator2.add(operatorl);
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//BHEEEN

float
result=FloatingException.getRoundoffResultFloat(operator2);

/ /AR BCR

//E—ABHE SALER result

/B AR REATESZSE operator2

exception.addAl1(FloatingException.getExceptionList(new
Quadruple(result) ,operator2));

/ /1B S F

int
ex=FloatingException.isFloatingTrapIn(exception);

if(ex!=-1){

throw new

ProcessingException(statement,FloatingException.getExceptionMessage(ex),ex,
(Coprocessor0.getvalue(Coprocessor0.FCSR3)&0x0000_0300)>>8);

}

//FIW B ANanfIAFAE IEFEE MR SEMINanfE A4 R

if(FloatingException.isContainQNaN(srcl,src2)){

result=FloatingException.getPriorityQNaN(srcl,src2);

3

Coprocessorl.updateRegisterFloat(operands[0],
Float.floatToIntBits(result));
}
D);
fEfadd.sig$, HOBIXAERRIE. AEMH. Timd. EimbrurashaT 7.
STFIERRE, eSS REENNESFEAEIEEFI(-inf +inENEE;

T RIN=MFIIEEERENENERERAGI), LarshEikBR— I SREEEEEN, FAS
NERNERE TR ERERE THIMTREIRBII

fEfadd.siES e, BEFETRIRIERSr 1 MsrQEREEN, BEEEHRA— N 28 R RINZ g
Quadruple, HFXMNELREBE=1"FE, A:

Z=8.QuadruplefBIF{EAIEEE7S54tRMERE N

2134 EX

127 Sz
126:112 e
111:0 2= 5101

RE, BsraflsrlESBEEXENSFHITERENEE, mERERGE, B =RENTF
[Blz58RintermediateResult,

FRLESEENTEERETEN, BFEEANERresult,

BREXANERATILR, BEIREREIIMIBRER, RRAMSNERES LEs NG, 52
LisflsMOTaEFIIMIRIRER.

BE, RIENanERARERZENan, HTNanfikR, REERIEEER,



4.2.3.2.3 iZ=aflsbabrE
SFZRGIr, EERMAIES, —FRiZFIIMERERIIE, B—FhEiZBIFNEREAINIE,

TEBISMmBERTTRkE, FHREREIRIGISNFIU THIMT, EEPFEGERERIGIS, BISIERFRRARTT,
FIEREFIETT,

FEAERERIGISN, NFZRRLooNgArch32FAAIERMAMUBITEN, BXINAIREERENFRE
fres.

RFREHISTFRRSEE R

ke faik BEANER REER
| Kt FHERT ENEHERE CiRH/ERIER

SENEHER, TJ8ER0, subnormal, EITER/NY

RNE normal#(EassEE:+27 126, TR 271022
RZ SENEHIER, 78820, subnormal
u it b SNEHIEER, THLR0, subnormal, F/MUEnormal
E(BRRERE+27125, TR +271022)
R\ 2 NEHLER, B8R0, subnormal, SARIfFnormal
E(ERERE-27120, IERE-271022)
RNE R R R SR RE +om-
N RZ RIS R SR RE AR
N e RP e EREE NG, I LB
RM HEIE EREERSAIES, ERERSIEER-
z OB g R MENE RS TS AR
v EARME  HTER RH—QNaN

LarsspRARIBSEI T ARENENFANENTLTIN, LABRE NGRS,

LARNEEANJ96I, LarsFIFE)avalE SiFREBISANIRNESNAUFE, EEFIRENATSNEREH
TEN.

MNTFHEMAIEN, LarsieTEREN, BRRZEN, WEERKERENEAER, EHRPENA,
WRELHM; RMENRE,

4.2.3.3 FRFISMEIIRE T

TERRFNBISN A ERIRHR, BFCSREINE, HEET.

Name Number Value
$7 (BADV) 7 0x00000002
$5 (ESTAT) 5 0200480001
$6é (ERA) € 0200400000
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5. ADEM#BIFMNZERICSRIRSE]

= Nl Al 7 v i T | = Pt == =] 5/\14— I:F'E:'h‘.ﬁlé 1
B EE T &R RN B ERE SN BN MERE,

ssemple: assembling C:\Users\lg83le\IdeaProjects\Lars\XraysTest.asm

semble: operation completed successfully.

0: running XraysTest.asm

in C:\Users\18316\IdeaProjects\Lars\XraysTest.asm line 7: Runtime exception at 0x00400000: fetch address not aligned on word boundary 0x00000002

] o [n} g g
- g

xecution terminated with errors

E6.ADEM@IFMRELLimH IR

4.2.4 APREFE
FREPRFHRE, SiEABmESSFIEIES R,

4.3 iR FITERE AL BT ER
4.3.1iFi
4.3.1.1 BTt

XfLarsHOFE R E/ NSRRI TERTAIEIR, M EEE U CABINRERIRETT i EFISRE )T DT
i, MRS T,

4.3.1.2 ERGiAR

FERTTENTARKEM E, SRR TTAEMBATER., SEEoETESTNN, tban
fFlarsth, IHESEMBXRANESSHITIEIL, I8SRIE, IESRESEIHITEMRTIN, MNMATA
AR 2 B EEOAYEIRARE,
4.3.1.3 ZiEi

RV TAIRITRIER £, NFRRFITASUN. EAmEYS, TES MR IRIRIIERS
Wi EnPERWRCHREFRE, YT, BHUREEREINTEAERNL,; i EZNN
GUIRNERLAR RGO AL,

FEZERERES, BARE—EHENLoongArchiCREFHITRGILK, EUXEEHhXE
ECRIITIER, BFIEITIRE, TRXIRRREEHEEOIPRIER,

4.3.1.4 AFRYTREIR

ERFENIENNTERRIER £, ERHTHNET, B —EFITRESHFEEMBITH TR,
PRSI IR EREGE SRS AR IAOERE, MMt TR ATAYESANEIE.,
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4.3.2 EEE(RL
4.3.2.1 {XEBIR&

MEFHITRBERRNLE, BONERNIEE, EREEMEIREMLURLD RIS B ERY
= A,

EEANTEIS S ERIBI S, TSRS SHARITIRRWL, ARFRTEIES, TLMLHESH
RIFEE,

43.22 HES5HT
SRR THRFIFATAR
4.4 ¥ RINGEFF &P ER

¥ REIhEeRF R E T avalIswingEfiZE, FEIGRI T AbstractMarsToolAndApplicationffig 34
HRIEES AP wRERILoongArchiLimiEF i THIIOIER:, RNFERFHT, (BiREIHRE T EReagsaht
RiEtE SIE T TR ThEERIET T,

4.4.1 BHT simulator
INEERR

EREFPUTRIIRES, ICROHESHIMT, NE—FROISSHTHIE BN ST AUREL.
HRICR,

SEIR

ELREFETINIRET, FIRESEISIASRESRERTAIES, BRAES, N
ERZISCHIBRIE, FFRICRBEEHNL, SRS RRHR AR, ERMEA, Wbk
.

4.4.2 Instruction counter
Lhsest

IEEMAIES, RIBESHEERTIHEY, HEEESHECSHTIESHEBNSALL, ARET .
SEiR

ElREFTINIRET, FRESEIRIIMSRESETIMES, R INAE<SHE
RN R,

4.4.3 Instruction statistics
ThEEm R

IEAAIES, RIBESIMBRIRA AU T
SEIR

ELwEFETIEES, RIESAHESEMERNERRMEHITONT, ARSI NAYRHERED

FER.
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4.4.4 LoongArch X-ray
LIEES

RIEARRIECHAERE, SLUIECHRERIRIIZIERY, FEFDIESISRG, BEonE
VRSCINFNLRAD.

SCi

1. EE e
HIEBRAE R TESEMN: ExmIFENEGRIIR; SRR A E R EEE,
RIELRIURIIAITEE, SHES RERNATREFIENAIZER.

TRRRAISEIFAG] -

<num_vertex>l</num_vertex>

<name>*inst</name>

<init>512</init>

<end>470</end>
<color_Itype>255#255#0</color_Itype>
<color_Rtype>255#255#0</color_Rtype>
<color_Jtype>255#255#0</color_Jtype>
<color_LOADtype>255#255#0</color_LOADtype>
<color_STOREtype>255#255#0</color_STOREtype>
<color_ONE_R_I20_type>255#255#0</color_ONE_R_I20_type>
<color_B>255#255#0</color_B>
<color_BL>255#255#0</color_BL>
<color_BRANCHtype>255#255#0</color_BRANCHtype>
<other_axis>85</other_axis>
<isMovingXaxis>false</isMovingXaxis>
<target_vertex>2#3</target_vertex>
<is_text>false</is_text>

2. 1BSEIRD:
ESEIRD B TERD AR: XHESEIRDBLM1EI((Load,Store, Branch<H) iRIEARIZREHES
BINBERBIR 7 BRIV ERBER AN B ENER B BT 7 RS EE,; IRIBAEN YRS, BZASERATIRIAIEARS
NORERR. B, SHFR%), FEIFESHERSTIIER.

5. itk EIIEPREEHE
5.1 INB#fZ

fELoongArchZEXgp% Sidiesh, FfilATLoongArchisSESRESE—NAERFHESYS, R
SLALRERIRG, Xk, FAVNMEREF&R—LoongArch 32iILRBF RS, ATERERERYCHR
., FEIRHERNAERINGEHEEFINFES.,

5.2 FRIESERAILIR

ZUJUBNIRRE, BAWILZATIESENRS. LMIESEETENEANZTIES. BEisE
1B, BAzEES. BRESHFMEEIES. XEESCEARERNABRRFTNMEES. B89
AIEHE L avaUiBRE. LA TEERDIE<STIAHS:

//11246%4addi . wazH
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instructionList.add(
new BasicInstruction("addi.w $t1,$t2,-1000",
"Addition without overflow : set $tl to ($t2 add $t3) no
overflow",
BasicInstructionFormat.TWO_R_I12_TYPE,
0000001001 cccccccccccc bbbbb aaaaa",
new SimulationCode() {
public void simulate(ProgramStatement statement) throws
ProcessingException {
int[] operands = statement.getOperands();
int t2 = operands[2];
int tl = RegisterFile.getvalue(operands[1]);
int sum = tl + t2;
RegisterFile.updateRegister(operands[0], sum);

IDDK

//Branchig4beqszii
instructionList.add(
new BasicInstruction("beq $tl1,$t2,label",

"Branch if equal : Branch to statement at label's address if
$t1 and $t2 are equal",

BasicInstructionFormat.TwO_R_I16_BRANCH_TYPE,

"010110 cccccccccccccccc aaaaa bbbbb",

new SimulationCode() {

public void simulate(ProgramStatement statement) throws
ProcessingException {
int[] operands = statement.getOperands();

if (RegisterFile.getvalue(operands[0]) ==
RegisterFile.getvalue(operands[1])) {
processBranch(operands[2]);

}
IDDK

5.3 LoongArchiZFAIaT 1T

EEAESELIGE, R TIHESENRRMMN, HtALoongArchiSSERSE 73R8
LEGIFBANHEFX AN IMEF TN, FEMIHTELARS BT,
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-
W LARS 455 o Pos
File Edit Run Settings Tools Help
[JLJ : % : .. . ) @, & Y > @L Run speed at max |nmntaractioe.

" Edit | Execute !f:ii Coproc 1 Coproc0

it Reglsters
: Name Number Value
iszero 0l 0x00000000f
ilsra 1 0x00000009
Hstp 2 0x00000000)
AF=p 3|  OxTiffefig
isanisvo 4 0x00000000]
Hsa1/5v1 5| 0x00000000]
lgaz 6 0=0000000
isa3 7 0=00000000]
sz 8l 0x00000000]
Al5as 5| 0x00000000]
illsat 10| 0x00000000)
lsar 11| 000000000
st 12 Ox00000000]
st 13 000000000
ez 14|  0x00000000]
ilse3 15)  0m00000000)
et 16|  9=00000000]
Hsts 17| oxuoooooog)
iisee 18 0200000000
st 18] 0x0000000H
Haze 20| 0x00000000]
illsx 21 000000000
Hstp 22| oxpoooooool
e O S e 2 ) 23]  0x00000000
Lars Messages | Runlio | ilss1 24]  0=0000000
iss2 25 0x00000000]
ills=3 26| 0x0o000000d
lsed 27]  0=00000000
illss5 28| 0=x00000000]
S illssa 28 Qx0000000;
Clear ] is=7 30|  0x00000000
ilisse 31| 0z00000000)
ilpe 0x00420000
lstab1. .. ax0000 0000
Hlstanl. .. 0x00000000]

E7 3B AT IR LI B E

5.4 (B SECIR

ERIECENREZE, RIMIEEH—F. KREM, iCRESICIZEREE —EREMER, 7
BiCRESRARKRE, FE— 1 ERHIEMTEERFESKRESIM, XAKIES T LoongArch 32iC
RIEFRREHERE, ARTCRIFRES. Fll, BANGRMARSHIESHIME, JLARSHIRE T (8
BRI, AFALARIEESHZERITERANESSHT. BIMES, RITTLURSERICIZE
<, EHME—I0RE, FERNCRABITHBACMNS, BEFREEMNERE.

5.5 # RRLIBESCIR

A TILLARSIE ¥ S TRREE MG EREHFMZS, FIIXILARSKHAREINEEHIT TR, L
MTEMDZICR, ST, FR0ER, AELERHL, URSEERRRSS TR
BE. HEEKET 6.4.20

5.6 READMEFIIRE RS

STFANTARRE, LARSHIIHEEF R EIZE. NTHEEAFPRELFE, THLARSHIHRE,
I T READMERRE, HERS T BEiFHAIIN B AR MALARSHITHEE,

6. RFENLXFR
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6.1.15SEMIR
6.1.1 EAIEE Nk

addi.w $a0,%a0,2047 #a0 = 0x000007ff = 2047

addi.w $al,$al,-2048 #al = Oxfffff800

add.w $%$a2,%$al,$a0 #a2 = Oxffffffff

addi.w $a3,%a3,2046 #a3 = 0x000007fe = 2046

sub.w $a4,%$a0,%a3 #a4 = 0x00000001 = 2047 - 2046 =1
mul.w $a5,$a0, $a4 #a5 = 0x000007ff = 2047 * 1 = 2047
addi.w $a6,%a6,1023 #a6 = 0x000003ff = 1023

div.w $a7,%$a3, $a6 #a7 = 0x00000002 = 2046 / 1023 = 2

6.1.2 ZiEisH i

#E e ES$a0 = 0x0000f0f0

#E 0k ESal = 0x00T00fT0

and $a2,%a0,%al #a2 = a0 and al = 0x000000f0

or $a3,%a0,%al #a3 = a0 or al = OxO00fOfffO

nor $a4,%a2,$%$a3 #a2 = a0 nor al = Oxff0f000f

xor $%$a5,$a0,%al #a2 = a0 xor al = 0x00fO0ff00

andi $a6,%$a0,2047 #a2 = a0 and 0x000007ff = 0x000000f0
ori $a7,%$a0,2047 #a2 = a0 or 0x000007ff = 0x0000f7ff

6.1.3 BAnsElid

addi.w $t0,$t0,2047 #EE tOMIE L0 = 0x000007ff
addi.w $%$a0,%a0,3 # B Ea0 = 3
s11.w $t1,$t0,$a0 #2470 78300, 14tl = 0x00003ff8
srl.w $t2,$t1,%a0 #EPEAFE30L, 512 = 0x000007FF
sra.w $t3,$t0,$a0 #HARL36, Btl = 0x000000FF
s11i.w $t4,%$t0,3 #1245 F2307, 14tl = 0x00003ff8
srli.w $t5,%t4,3 #1244 R340, 19t2 = 0x000007ff
srai.w $t6,%$t0,3 #EARAFE3NL, 5tl = 0x000000FF
6.1.4 TS HEE I

.text
addi.w $t0,$t0,1 #HFHtOMIWIELO = 1
addi.w $t1,$tl1,1 #KEtIF¥MELL = 1
b partl #kFpartl
part3:

addi.w $t0,$t0,3 #t0 = t0 + 3 = 5

b exitl #Bk4EFexitl
part2:

addi.w $tl1,$t1,2 #t1l = t1l + 2 = 3

jirl $t2,%$ra,0 #ik[Flpartl
partl:

addi.w $t0,$t0,1 #t0 = t0 + 1 = 2

b1 part2

addi.w $t0,$t0,1 #t0 = t0 + 1 = 3
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addi.w $t0,%$t0,1
exitl:

6.1.5 BFHHEEIX

#0 = t0 + 1 = 4

.text
addi.w $t0,$t0,1 #XEtOKVMEL0 = 1
addi.w $t1,$tl1,1 #XEtIFN¥MELL = 1

beq $t0,$tl,partl #tOMtLMHm B partl

part3:
addi.w $t0,%t0,3

bne $t0,$tl,exitl

partl:
addi.w $t0,%$t0,1

bge $t0,$tl,part2

part2:
addi.w $t1,%$t1,2

b1t $t0,$tl,part3

exitl:

6.1.6 TF&EFNiEAN:M st

.data
arrays:
.word 0:2

.text
la $a0,arrays
addi.w $t0,$t0,1
addi.w $t1,%$t1,2

st.w $t0,%a0,0
st.w $tl1,%a0,4

1d.w $t2,%$a0,0
Td.w $t3,%$a0,4

6.1.7 {AIE Szt

.data

fibs:

.text
Ti.w $t2,0x0f0f0fOf

.word 0 : 12

Ta $t3($t0)

la $t4,-4

Ta $t5,0x0f0f0OfOf
Ta $t6,fibs

#t0 = t0 + 3 =5
#TOFItIAAHE LBk FS Flexi tl

#t0 = t0 + 1 = 2
#RTOR T t1mt ks ¥ part2

#tl =tl + 2 =3
# R0/ T t1mt k¥ Fpart3

#5E L — "M arrays[2]

# B L N Fa0
#WELOMYIEL0 = 1
#WELIMYIMELL = 2

#H o [ E g Elarrays [0]
#H O EFERlarrays [1]H

#¥arrays [0] HEINEEIt2F t2
#farrays [1] FMEINZER B3+ €3

#inE 3247781 t2 = Ox0fofofof

L0 I LA EI £ 3 t3= OXFFFFfffc
#IGA TS AR — M bbn#E B t4 t4 = OxFffffffc
#1432 00 SERVHCEAE— A n#k Bl t59 €5 = 0x0f0ofofof
#¥ FibsHiiht Nz te t6 = 0x10010000
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st.w $t0,($t6)  #K O (P a T IBUEMF SIt6MIMbIE T t6rh R Fibss sk Fibs[0] =
OxFFFFFFfc

st.w $t0,-256 #IGTOZF A7 2% P B A7 At 21 - 2 5 600 S 1) b - v (-256) =
Oxfffffffc

st.w $t1,0x10010004 #¥t17547 %% IEHE 4 RITibs2E ANtk fibs[1] =
0x00000f0f

st.w $t2,8($t6)  #Ht7FAF s IR A FITibs 5 = ANk fibs[2] =
0x0f0ofofof

1d.w $a0, ($t6) ##Fibs [0] Huhk Ak FfE IR %5 a0 a0 = Oxfffffffc

1d.w $al,-256 #45 -2 5657 M Hi bk A B TR 25 al al = Oxfffffffc

1d.w $a2,4($t6) #KFibs [1]H{E 4 a2 a2 = 0x00000f0f

2 EFHRSMS
6.2.1 3EBRARZEENF Mg

.data
fibs: .word 0:12 # 8 L—MAEE BRI HEE, Ve 120 R N0
size: .word 12 # AR RN AR R, 12
.text
Ta $t0, fibs # FafibsE A L an b gk 3 % 745 $t0
la $t5, size # FisizeW BN B F 74515
T1d.w $t5, $t5, O # FisizeWENMEMIBNTFAASTS A
Ti.w $t2, 1 # BRI LN B A A $ 12
st.w $t2, $t0, O # fibs[0] = 1
st.w $t2, $t0, 4 # fibs[1] = 1
addi.w $t1, $t5, -2 # fisizel2fF B A A 43 t1 (fEATEIATH D)
loop:
Td.w $t3, $t0, O # $t3 = fibs[n]
Td.w $t4, $t0, 4 # $t4 = fibs[n+1]
add.w $t2, $t3, $t4 # $t2 = fibs[n] + fibs[n+1]
st.w $t2, $t0, 8 # Store fibs[n+2] = fibs[n] + fibs[n+1]
addi.w $t0, $t0, 4 # FStOmfEing, BmEAM T —IiE
addi.w $t1, $t1, -1 # BRI EERE St Ll
bgtz $tl, loop # WARPER AR $tIRT0, Bhi 31 oop 4k BE3
Ta $a0, fibs # 51 bsEA MR b b N #k 21 % 745 $a0
add.w $al, $zero, $t5 # ¥$t5 B/ I wfA4s%al
b print # B FIprinthrss

# printhrgs NS T4T ENE RIS E bR

.data
head: .asciz "The Fibonacci numbers are:"  # & S 3EWIE B IbR 8545 H
space:.asciz " /n" # EX—ATHH, BE—ATH
.text
print:

add.w $t0, $zero, $a0 # ¥$aOffH (FibsEdlihht) In#3FA7F2$t0
add.w $tl, $zero, $al # ¥S$almifE (KA MEEIFFAEStL

# outhraE T HYARS A T 1B 4T B 2E BR324

out:
Ta $a0, head # B FREUT T R b # B A EAe $a7
1i.w $a7, 4 # WHERG AT N4 GTEVFRE)

syscall 0
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1d.w $a0, $t0, O # 5 $TOF5 A B o 2 A N 8 2 77 f7 45 $a0

Ti.w $a7, 1

syscall 0

la $a0, space # BT B N B A $a0
Ti.w $a7, 4

syscall 0

addi.w $t0, $t0, 4
addi.w $t1, $t1, -1
bgtz $tl, out

b exit # WA BRI REET AT e e, Bk Blexi thaidiR AR )7
exit:

1i.w $a7,10 # WERGIHAH SN0 GREFET)

syscall 0 # PAT RG]

6.2.2 IENHEFH MR

getNumber:

.data
arrays:.word 0:12 # ENHHarrays, OFL2NM4FHICER
.text
Tla $a6,arrays # K¥arraysthl gz &7 2 $a6
getLength:
Ti.w $a7, 5 # WERGWHS NS, XEMRS 2K R RS A
syscall 0 # PATRGIEAH
move $t0, $al # FEHKEAAGE2$0
Ti.w $a2 0 # BB S WA {E
move $a3 $a6 # WE MW EYIGE

beq $a2, $t0, deliverParam # MWIEEETEM Hid ANHF

Ti.w $a7 5

syscall 0O

st.w $a0, $a3, 0
addi.w $%$a3, $a3, 4
addi.w $a2, %$az2, 1
b getNumber

deTiverpParam:

move $a0, $a6
move $al, $tO
b sort

addi.w $sp, $sp, -20
st.w $ra, $sp, 16
st.w $s3, $sp, 12
st.w $s2, $sp, 8
st.w $s1, $sp, 4
st.w $s0, $sp, O

move $s2, $a0
move $s3, $al
Ti.w $s0, O

# LU

F B ATk B P A7
ks E+4

TE+1

ISR

H B H K

# BBCH G I #E R $a0
PR K E $al
# Bk F|sort

3H*

#s0==1, sl==j, s2==v Mh¥4{4, s3==Length
sort:

# AFfl AT AF A AR AR b 0 Bl A )
# KA hES ra B CR AT
# 14 $s3EARAIRAF

# P B $Sa0fRAEE]$s2

# VRSN EIE AL R D50
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forltst:

for2tst:

#55— ZEH

sTt $t0, $s0, $s3

beq $t0, $zero, exitl
addi.w $s1, $s0, -1
#ids Y urkey=array[1]
sT11i.w $t5, $s0, 2
add.w $t6, $t5, $s2
Td.w $t7, $t6, O

#55 ZZEH
sTti $t0, $s1, O

bne $t0, $zero, exit2
s11i.w $t1, $s1, 2
add.w $t2, $s2, $tl
Td.w $t3, $t2, 0

1d.w $t4, $t2, 4

s1t $t0, $t4, $t3

beq $t0, $zero, exit2
b1 swap

addi.w $s1, $s1, -1

b for2tst

swap:

st.w $t3, $t2, 4
st.w $t4, $t2, O
jr $ra

exit2:

addi.w $s0, $s0, 1
s11i.w $t5, $s1, 2
add.w $t5, $t5, $s2
st.w $t7, $t5, 4

b forltst

exitl:

#1407
T1d.w $s0,
1d.w $s1,
1d.w $s2,
Td.w $s3, $sp, 12
Td.w $ra, $sp, 16
addi.w $sp, $sp, 20
#jirl $zero,$ra, 0

$sp, O
$sp, 4
$sp, 8

.data #¥IiELEdE

s:.float 4.0
one:.float 1.0
cnt:.float 100000.0
pi:.word 0:1

.text

Ti.w $t1,100000
#INFIETT T AR R 3
Ta $t0,s

f1d.s $f3,$t0,0
la $t0,one

# if $s0 < $s3 (i < n) $t0 =1
# if $t0 == 0, HPAMNZEMEIRLH, NPk Hlexitl
#j=1-1
# $t5 = $s0 * 4
#%$t0 =1 if $s1 < 0 (3 < 0)
# if $s1 < 0, BIZEIEIAESH, NPk Hexdit2
# %tl =3 * 4
#%t2=v+ (J*4)
# $t3 = v[jl
# $t4 = v[j + 1]
#if $t4 < $t3 (v[j + 1] < v[j]) $t0 =1
# if $t4 >= $t3, AR AcH, MBkHERexit2
# i swapid FEREAT 5 4
# j—-
# RN EEA
# W3RV + 1]
# K StafifEEviil
# IR [B 20 FH swap i
# i++
# ¥rkeyfifg®larray[j+1]
# AKSLANEIEIA
# MR IKE $s0
# return to calling routine

6.2.3 G RIGRIARE  Flid
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f1ld.s $f11,$t0,0
la $t0,cnt
fld.s $f4,$t0,0

Toop:  #{GFRBENIIRINX, YHHE
1i.w $%$a7,43
syscall 0O
fadd.s $f1,$f0,$f31
syscall 0
fmul.s $f1,$f1,$f1
fmul.s $f0,$f0,$f0
fadd.s $f2,$f0,$f1 #F2/FHIXA2+YA2
fcmp.clt.s $fcc0,$f2,$f11
bcnez $fcc0,add

#add ki Fok 21 f7 B

ret:
addi.w $t2,%$t2,1
bne $t1,%$t2,loop
#5245 L
fdiv.s $f0,$f10,$f4
fmul.s $f0,$f0,$f3
la $t1,pi
fst.s $f0,$t1,0
b out

#LE BT A+ 1

add:
fadd.s $f10,$f10,$f11
b ret

out: #EERIR T, Hitipi
Ti.w $a7,2
fmov.s $f12,$f0
syscall 0

6.3 AixE2illizt
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mc -LARS 45
File Edit Run Settings Tools Help

[ECERIEY

%/ 0] &) &) [ ]

‘—'1@ "‘,' ‘,«"@ 6‘ Run speed at max (no interaction)

[ Edit | Execute | Registers | Coproc1 | Coproc 0
1 Name Number Value
zezo o 0x00000000)
1 .data B ‘zm :
2 Fibs: .word 0:12 # &N ERA R B, B H912 070590 stp 2
3 size: .word 12 # JE X EBAR IR, {12 = 3 z
. 520/5v0 4 0x1001004:
48 - tex! 5a1/5v1 E 0:x00000000)
5| la $t0, fibs # ¥ ribs SR HHENE: 0 522 6
6 la $t5, size # VfsizeBEITHINE] ‘:i ;
7 ld.w §t5, st5, 0 AR 1 (N a5 9
% 1iwost2, 1 sa6 1o 0x00000000]
P B sa7 11
9 St.w §t2, 580, 0 I st 12 0x100100:
10 st.w §t2, §t0, 4 1] =1 st 13 0:0000000!
11 addi.w §tl, $t5, -2 AP REFI A A7 AR S t1 (TEN TR TS
dsts 15 0200000037
1z sea 16
13 loop: e 17 0x0000000]
s - $t6 18]
14 . 3, 50, 0 o i
15 ld.w $t4, $to, 4 5o 20| 0x00000000)
16 add.w $t2, $t3, std £ 2L
5 22
17 st.w §t2, $to, 8 # = 2
18 addi.w §t0, sto, 4 # 1l 551 24
19 addi.w §t1, stl, -1 # AFIRH it A s 1k :éﬁ =
20 bgtz $t1, loop # WRTEH it ARSI AT so1 27 0200000000)
21 la $a0, fibs # HF£ibs HAINL I AE INFCE #F 7 A% sa0 £ 28
22 add.w sal, szero, §t5 4 Hsts (KALA) NIEFE sl o=t o
23 b print # PR 558 31
pc 0200400050
FHI RS F 4T QIR AR5 I
.asciz "The Fibonacci numb: v EXESARBA T ~
T Ib]
Show Line Numbers
Run /0
Fibonacci numbers areré B
Fibonacci numbers are:13 [
Fibonacci numbers are:21
Fibonacci numbers are:34
Fibonacci numbers are:SS
Fibonacci numbers are:89
Fibonacci numbers are:144 |
- program is finished running --
N A S — Ll
i MR RO S SR E R
18 25 AR it EEE I
B Ci\Users\18316\IdeaProjects\Lars\fibs(la.version).asm - LARS 4.5 o X
File Edit Run Settings Tools Help
= o = Run speed at max (no interaction)
ENRERE | L] a[#] [x[e]6]0|0]6]Q] [@] wmrmtxmxtommay
Edit | Execute | - 1" Registers | Coproc1 | Coproc0
[=] e ¢ I o | Name Number Value
zezo o
ot | Adaress Code Basic Source | Label [ agoressa [ [l ]S50 ]
400000] 0x14200214|1u12i v 520,0%00010. . 1a 5to, fibs f I ALE 7 5t0 fibs(la.version).asm |+l fseo E 0x00000000)
L1 [ 0x00400004] 512,520, 0x00000. . o 3
.w $20,0x00010..) 6: la 5t5, size # fgsizeFRHMH MRFIH (T HsES 5a0/5v0 4
N $17,520,0x00000. . = sai/svi o
[] | 0x00400010] $17,$17,0%0000.. | 7: 1d.w §t5, $t5, O # ffsize BRMMRIA (FHses CRULMIN 522 |
0x00400014] 0x14000014[1u12i.w $20,0%00000..] 8: liw 562 + A E M S e2 oooon a3 E
LI | 0x00400014] $14,520,0x00000. . ooroosdl |l ilsaz o
0x0040001¢] 0x298001 514,512, 0x0000 st.u st2, 580, 0 4+ fibs(o] = 1 10010030 s o 0x00000000)
1 [0x00400020] 0x2980118<]st..w $14,512,0x0000. . st.w 5t2, $t0, 4 # fibs(1] = 1 ox1001004] cac 10
400024 0x02 513,517, 0x£f addi.w §tl, $t5, -2 # ffsizedbe(ifnEldi{i st (IEAMFITHR) sa7 11
0x0 15,512, 0%0000. . 1d.w 5t3, 5t0, O o = TR
0:0040002c| 0x28801190[1d.w $16,$12, 0%0000. . 1d.w 5c4, 5t0, 4 st1 13,
0x00400030| 0x001041eeladd.w $14,515,516 add.w $t2, 5$t3, $t4 st2 14]
1 | 0200400034 0x2980218e|st.w 514,512, 0x0000. . st.w 5t2, $t0, 8 # Store fibs(n+2] = fibs(n] + fibs(ntl] st3 15
| 400032| 0x0240118claddi . w $12,§12, 0%00. . addi.w $to, $to, 4 # Ygsroffiing, FFIHALM KAk =f st 16|
0x0 0x02 513,513, 0x£E.. addi.w 5t1, St1, -1 4 HH HBs1ML sts 1
0 - [viData [v] Text ste 18
- st7 19 0x00000000)
[ pata Segment i o’ i ses 20
Address Value (+0) Value (+4) Value (+8) Value (+c) Value (+10) Value (+14) Value (+18) Value (+1c) \; &
ox10070001) | 5= 22
010010 363616 o1 24 0x00000000]
Ox10010040] 0x7261207 = 2
b A : B 24
0x10010080) = =
Sriomoseo} ] fo== E
ss6 29| 0x00000000)
0x100100 e 2
0x10010100] T o o
oxloololae ; e 0x00400000)
0%10010140]
021001016 I 0x00000000]
ox10010180] T
0x10010120 0200000000 0x00000000) 0:x00000000) 000000000 0200000000] 0200000000 0200000000 0200000000[%
] D]
) [ (data) |~ Addresse: Values [ ] Ascl
Lars Messages | Run 10
lGo: running fibs(la.version).asm
lGo: execution completed successfully.
Assemble: assembling C:\Users\18316\IdeaProjects\Lars\£ibs (la.version) .asm
[assemble: operation completed successfully.
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6.4.1 BHT simulator

jsers\18316\ldeaProjects\Lars\fibs(laversion).asm - LARS 45 6 X
File Edit Run Settings Tools Help
= = Run speed at max (o interaction)
SR %/ 0l0/# x|ola]s]o/0/g) @ memmm=y
— - s
Edit (S B BHT Simulator, Version 1.0 (Ingo Kofler) X Registers | Coproc1 | Coproc0 |
< Name Number Value
B ext segment Branch History Table Simulator LJ = o
kpt | Adaress Cade [ adoressa [ i3S ]
2 : e 5| o P N e e g rm—— i B
0200400003 s 12§ s 3
517,520, 0x00000. Instruction Index History | Prediction | Comect | Incorrect | Precision 5a0/5v0 4
[T [ 0x00400010] 00000 Taw AKE 10000 || sal/sv1 5
0200400014 0x14000014|1u1 $20,0200000.. ] 8: liw AKE a2 g
0x00400018] 514, 520,0%00000.. @Address AKE 10010000) sa3 7
[T [ 020080001 022530018e]st.w 514,512, 020000 st.u! AKE 10010031 524 5
0300400020 0x2880118elst.w $14,512, 0x0000 st 4 AKE 1 sa5 o
0x02 513,517, 0xE€ addil e 5 AKE ox1001002| [ if5a6 19
[ 515,512, 0x0000. 1d.) 6 NT_ | NOT TAKE 0 o 0.00 sa7 1
0x0040002¢] 0x28801190|1d.w §16,§12, 00000 ld.w 7 NT NOT TAKE [ 0 0.00 sto 12 0x100100:
001041c/add 16 2dd. s NT_ | NOT TAKE Q Q 0.00 —stl 13 0:00000002]
[T [0x00400034] 0x2980218e]st.w $14, 512, 020000 st s NT_ | NOT TAKE 0 o 000 |
0x00400035] 0x0240118claddi -w 512,512, 0%00 aadi 10 NT__ | NOT TAKE 0 [ 0.00 22 =
0 0x02 513,513, 0562, [19:  addi 11 NT | NOT TAKE o o 0.00 14 0:00000037
0200400040] 50,813, bgtz 12 NT NOT TAKE 0 0 0.00 17
[l 13 NT NOT TAKE [ [ 0.00 My
14 NT NOT TAKE [ [ 0.00 19
] pata segment 15 NT | NOTTAKE| o o 000 20
Address Value (+0) value (+4) | Value (+1c) ‘z;p =
0x1001 0%00000001, 00000d] o A
0x1001 0200000037 62694 363616 [s=1 24
0x10010040] 00000 = 2
0x10010060, 000000) En o
ox10010060] panan 554 27 0:00000000)
0x100100a0, 000000] s 28
0x1001
gt s0000d s=e 2
810010020, D200 (557 30 0x00000000]
ss8 a1
0x100101 000000)
ox1001010] instruction bit $0,813,-7 at address 0x400040, maps to index 0 Bl pc
eiooior ranches to address 0x400028 B 0000 f
TSI rediction i do not take. AT
0210010120 0200000000] 0::00000000] ranch not taken, prediction was correct 000000) 0200000000+
;.:ﬂ:{: = &I:’T{
[ & | & |[oxtoon Tool Control
: | —
Lars Messages | Runlio

6.4.2 LoongArch X-ray
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B LoongArch X-Ray - Animation of LoongArch Datapath, Version 2.0

LoongArch X-Ray - Animation of LoongArch Datapath
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[ RS -
LoongArch{E—Fhsa0abERERERYE, FFAEIAITFLoongArchiESERBEE, XN T At
EFR RS &M,
fRAE
o SEANFES: HBABRIZABEIRAZE I LoongArchig$EEZEN, B!
o FEESAXY
o BEELKIFE
o SRR EIREIINDE R CRERRINR T LoongArchis S EERIIRAR,

7.2 MarsfRSRHEERAE RRNEEE

[EERA
MarstEEEIRABE T REMRARavatis, HIE AR 8RB avahA RIS,
MBRITE

o UHHE: WIMABHTHENEE, PRBLHRoTEEHN.
o ZEWH: ZLBIRIMANEENE, LIBRRE AL,
o Mikt: FEFEHITIFRAOEN, LARENSRAVTIRERNMRERBZEIRN.

7.3 MipsflLoongArchiF AR SRz
)RR

Mars[RASIFMIPSEEH, TLoongArchSMIPSEMMARIRIS RS, FERLF M EREE
8 XS TRBIFSAEE RS T,

BRBGE

o ZHIRIEL: FEAITELMIPSHILooNgArchiIZEIER:, FIHE —ERNFAHSM.,
o AHBRLIR: XIhsRAIDHITIER{LALEE, SEHLoongArchZRiaRFERIIE S .

7.4 it FNiEREiibaYbGR
RS
B LarsRfLoongArchSRITTIRERIISARIENT, SERIBRERER, HASETR(E,
BRBGE
o BPMGEI: RIS EATRRIIE S TRIMEERINE, N R TR, SRR
RHREERRSRAIEE,

o {UEMRML: IMUIBEHITIMML, BEHBE A RS HLIR SR,
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FI0IMELIE

IRET(E FRAR
LI REIEZA. R
AR5 EISEH RN

BEI RS REIEAR. TRt
HE<HRRES REIEPA
HRREIHRESEHL AR, BRI
cREfT{515MSEIR RN

WL TAELAR GitETE TR

9. IR CEE RN iR
2.1 EEBR

https://gitlab.eduxiji.net/T202410287992756/project2210132-236065.git

9.2 Xk

| ———Lars
| ————.idea #{7jidealii H L& L1k
|———help  #IFHLARSH; B SCAE A B SRS
| ———images #(FALLARSHTHRIMIE A EFRHEIE
|-———Tars  #LARS[ FE Sz LT
| ————assembler #5zHiLoongArch 32iL4He /T gt FEIACHY
| ———Toongarch #5:3lLoongArch 3244 % LA, STEAFEALL, a4 AR
| ———dump # WAL AE RS
| ———hardware #EAE IR
| instructions #{EAEEHRAT
|———simulator #z¥lLoongArch 324/ Fiz T idfE ML

| ———tools #SLHA R T B A4S
| ———util # BT R 5 1) 7 VERARND
| venus #RTHGUI S IACHY
| ——-META-INF  #ITHEJartif [ 3h4E mkifi & S
| ———out #iz AT 30
| ———test #AFTIE A M AR 7
| ~——docs HAT O H SO
| ———picture H#ALTROR H AT R

| ——-proj_docs.pdf #5004 pd %
| proj_docs.md #IUH TR FImarkdown g 58
| -——-Lars.jar #LarsFaIart 1
| ——Lars.java #Larsifasidk
| ———LoongArchxRayOpcode.xm1 #{£jX-ray L HAZM1E R
| PseudoOps. txt #5E X TE A B0
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ERREES, FAVNEFSI TIFSXTFLoongArchBHHESEABXRINIR, RN T EIART
LoongArchig>EERISCIFIMER, IXIEEATSEFCPUSRME TER—ENER, (FATENETLH
REE, FANGEFCPUREFZREE TERANRTAIR, EiEFASCPURIBEWARE 7 BISFz)
B, ERABEREERNEIPEEERREIR T,

RS, ZREITEFARINERAINRIMETERRY, XERHRE T BAIRIEIAGERES, BitFeiIxy
IMERTETERANRIAR, 57T E1FNE.

HAVELLBRPUCRRRIER, ERBAIREEIN T FEETERN—RBRFIEINNS.
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