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MIPS info

MIPS3 27" Instruction Set LoGicAL AND Brr-FieLp OPERATIONS Jumps AND BRANCHES (NoTE: ONE DELAY SLoT)
chk Reference AND  Ro,Rs, Rr Rp = Rs & Rt B orF18 PC +— oxs18
ANDI Rp, Rs, constlé | Rp = Rs & constl6 orFFl8 Ra=PC+8 PC+=orrl8
Rp - [?EST'Nj‘"“N REGISTER EXT®  Ro,Rs P.S Rs = Rspisap Rs, R, orF18 ¥ Rs = Rr, PC += oFF18
Rs. Rt — SOURCE OPERAND REGISTERS
Ra — ReTURN ADDRESS REGisTER (R31) INS® Rp, Rs, P, § RDpis1p = RSsao Rs, orrl8 1IF Rs =0, PC +=orrl8
PC — PROGRAM COUNTER
Acc — GA4-BIT ACCUMULATOR NoP No-or BGEZ  Rs. orFl8 IF Rs = 0, PC += 0rv18
Lo, — ACCUMULATOR LOW (ACC31a) AND HIGH (ACCs332) PARTS NOR Ro. Rs. Rt Rp = ~(Rs | Rt
S SR {Rs|Rr) BGEZAL Rs, orrl8 Ra=PC+ 8 ¥ Rs > 0, PC = orrl8
— UNSIGNED OPERAND OR ZERO EXTENSION NOT Ro, Rs Rp = ~Rs BGTZ  Rs. orfl8 £ Rs > 0, PC += orF18
H — CONCATENATION OF BIT FIELDS -
OR Rp, Rs, R Rp=Rs | R
R2 — MIPS32 Retease 2 msraucrion i D =Rs|Rr BLEZ  Rs, oFl8 i Rs < 0, PC += ore18
— As J ‘ s, S = JONS
DOTTED SSEMBLER PSEUDO-INSTRUCTION ORI Rp, Rs, consTlé | Rp = Rs | consTl6 BLTZ Rs, orF18 ¥ Rs < 0, PC += orFl8
ISBHR = " o g .
Prease Rever To “MIPS32 Arcumecrurs For Procrasaass Vorune 11 WSBH™ Re,Ra Ro = Rspsag o2 Regias 1 Rro : Rorea BLTZAL Rs orl8 Ra=PC + 8 1 Rs < 0, PC += oss18
Tue MIPS32 Instrucrion SEr™ FOR COMPLETE INSTRUCTION SET INFORMATION, XOR Ro, Rs, Rt Rp=Rs Rr

BNE Rs, Rr. orrl8 IF Rs # R, PC += orrl8
XORI Rp, Rs, constl6  Rp=Rs  constlé

ARITHMETIC (PERATIONS BNEZ Rs, oFr18 ¥ Rs # 0, PC += orr18
ADD Ro. Rs. Rt Ro=Rs + Rr (OVERFLOW TRAP) 1 ADDR2B PC = PCyy3s :: ADDR28
Conpirton TestivG anp Conpirionat Move OPERATIONS
ADDI Ro, Rs, constlé R = Rs + consTlo OVERFLOW TRAP =PC+ 8. PC=PC :
[es J col (o ) MOVN  Ro, Rs, Rt FRT£0. Rb = Rs JAL ADDR28 Ra=PC+8 PC=PC © ADDR
] =Rs + cons . AL X =PC+8PC=
ADDIU  Rop, Rs, constl6  Rp = Rs + constl6 MOVZ  Ro. Rs, Re #R1=0.Ro=TRs JALR Rp, Rs Rp=PC+8 PC=Rs
ADDU  Ro. Rs, Rt Rp=Rs +Rr IR Rs PC=Rs
SLT Rp, Rs, Rt Ro=(Rs <R1)?1:0
CLOo Ro, Rs Ro = CounrLeaningOnes(Rs)
SLTI Rp, Rs, constlé Rp =(Rs < constl6 )?1:0 5
CLZ Ro, Rs R = CovnrLEapingZEros(Rs) Loap anp Store Orerarions
SLTIU Rp, Rs, constl6 | Rp=(Rs < constle )71:0
LA RD, LABEL RD = ADDRESS(LABEL) ) LB Ro, orr16(Rs) Ro = meM8(Rs + orrl6 )
SLTU Ro, Rs, Ry Ro=(Rs <Rr)?1:0
LI Ro, mm32 Ro = nv32 LBU Ro, orF16(Rs) Ro = mMem8(Rs + 016 )
RbD. consTl6 Rp = consTl6 << 16 LH Ro, orrl6(Rs) Rp = MEM16(Rs + 0FF16 )
MuLripLy anp Divipe OPERATIONS
Ro, Rs Ro=Rs ) LHU Ro, oFf16(Rs)  RD — MEMI6(Rs + 0FF16 )
DIV Rs, Rt Lo=Rs /Rt Rs mop Rt
NEGU  Ro. Rs Ro = -Rs LW Ro. orfl6(RS) | Ro = Mma32(Rs + o l6
DIVU  Rs, Rr Lo=Rs /R Rs won R » OFFL6RS) M2Rs + omls )
Shﬁz Rp, Rs Ro = Rsqo MADD s, Rt AccioRs Ry LWL Rp, orF16(Rs) Rp = LoAnWorDLEFT(Rs + 0FF16 )
SEH Ro, Rs RD = R$yeq W F L6(Rs — LoasW, 3 onx
: MADDU Rs. Re Acc+— Rs  Rr LWR Ro, oFrl16(Rs) Rp = LoapWoroRuicit(Rs + orFl6 )
SUB  BoRsR Bo=Rs— I (ovemrrow mar) SB Rs, ofFI6(RT)  MEMB(RT + 016 ) = Rsro
SUBU Ro. Re. B Ro—Rs—R MSUB Rs, Rt Acc—=Rs Rr
SHBY D, K5, Kr D Rs—RY SH Rs, o 16(RT)  MEMIG(RT + 0FF16 ) = Rsyeo
MSUBU Rs, Rr Acc—= Rs Rr
R SW Rs, ofFr16(RT) MEM32(RT + OFF16 ) = Rs
SHiFr AND RorAte OPERATIONS MUL Ro, Rs, Rt Ro=Rs Rr
- ) SWL Rs, ok 16(RT)  StoreWornLert(Rt + 016 | Rs)
ROTR™  Rp, Rs, pits3 RD = Rsgmrse 10 00 RSynrrse MULT Rs, Rt Acc=Rs Rt
} S SWR Rs, orrl6(RT) StorEWorpRigaT(RT + 0FF16 |, Rs)
ROTRV* Ro, Rs, Rt RD = Rspraoan i RSsurren MULTU Rs, Rr Acc=Rs Rr
LW y — UNALIGN 3 e
SLL Ro. Rs. suets Rb = Rs << srrS ULW Ro, oFF16(Rs) Rp = unaLigNeED_ MEM32(Rs + oFF16 )
SLLV Ro. Rs, RT RD = Rs << RTao Accomvraror Access OPERATIONS Rs, ore16(R) UNALIGNED MEM32(R1 + 0FFl6 ) = Rs
SRA Ro. Rs. suErs Rp =Rs >> sur¥rs MFHI Ro Ro = Hi
1 = Aroyic Reap-Mopiry-WRITE OPERATIONS
SRAV  Rp, Rs, Rt Ro=Rs > Rryo MFLO Ro ko=La
1T = LL Ro, or¥16(Rs) Ro = MEM32(Rs + 0FF16 ); LINK
SRI Ro, Rs, sHiFr3 Rp =Rs = surFrs MIHL b Hh =k
MTLO  Rs Lo=Rs ) . 1F Atomic, MEM32(Rs + oFfl6 ) = Rp;
SRLV  Ro. Rs, Rt Ro=Rs >>Rug sc Ro, o l6(RS)  pr— Aroac?1: 0
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o 1 ADDSD cmovNBE cvrss2sT  Fcompp FPREML IV e MOVARS our PHMINPOSUW POPFD PXOR seTNe suBss
o gever cmmu moer mme i@ ews on o mewom o open o gme o 0|A=A
ADDSUBED  CUOVNE CUTTEDZPI FDECSTP  FRWDINT N r0 wow outse PUSUBSH  PREFETCHNTA RCPES semic sysexar
1 2 ADDSURES  CHOWNG CvrTeszg  FDIV meroR e s wovooze  outsp PasvEN  PReFETCATO RCPSS semve pes
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nax cwowr  cvrspzs:  oive ssave oy Lase Mowoh  eamse PS> eReFeTCTZ ROMSR semce  ucowmsss
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v cwomo o Frez Fsm msmEs  1DDQU woviLes  eaasw e esmes  ovsc semaz w2
mowes  cwowwe  cwe Feme  Femcos  mew IVXCSR  MOVAED  PACKSSDN  PWADDUBSW BSWOFD  RDTSCP  SETNO owpckazD
3 8 bom cmws o oo wes o s s memaom  mame | emem  Rer Gme  owaars  Idempotent law ARA=A
awors comz  oas Frcou ror oy 1z MOVLAPS  BACKSDW  WMAXSE PSHUFLN  REPE sems onecKLzD
a4 16 AREL cmovo e Ficone FsTcw mr0 LEAVE HoVLED PACKUSWE  PMAXSD PsHURW RePNE semvz UNECKLPS A I A=A
o cuove o1v v sstmw nwo 15 vovies  eavpm oaxsw  psrows  Remnz se10 vei
sumoes  cuoves  prve sowve Este Iwer  LeEne  mowsskep  pavDD moxs  psiaw  Reez sere Ve
5 32 BLENDVED  cMOVPO  DIVES Frn FsTe1 mwies s vovusKPs  PADDO T seree icALL Inverse law A&IA=0
suewoves  cuovs D1vss e Fses mwem  1cor vowroe  ewopss oW eeu ram sareo crER
Bowo | wove  pwves  rmcere  rstes  Imer s wowmor  mobsw  manss  bsbg oL sas waica AllA=1
6 64 - o> rmm reme  mew b e mmws e mun  re P s :
asw e ores Frst e Y e wowTeo  EaDusw  mmwew  puiw rowwm  srENE  weemmsT .
B cuees os Fste Fsuse e s MOVNTES  PADDH euNB PSRAD ROUNDPS  SGDT WRERD Commutative law A&B=B&A
7 128 Br curs Bwss some rsusn » Locx vowme  PAIGR P  Psa romos>  saL iasonE
s cuesn ENTER Frsus FsusRe S Loos wovg PaD oW esRID rRooNDss  saID vRITE A|B=B|A
are anso Bs sisveR  FzsT e Lobsa ovozoo  emDN mowska  psmig  Rew s nxore
8 256 s amss  mamcres mo [ o wovs mus  movsen e Reawmes  sam waton
can s 20 o1 fcom Lovsw wovss eaven suovsxmg  psmun RsoRrss  saure  mIr Associative law (A&B) & C = A & (B&C)
9 512 ey Quexcac  Eas suocw rocomte  Jcxe Loor vovsp eavew suovsxaw  psusn saie swres  wemwD
can curxcucss  EaoD somw  rcow 3 Looee MovsDUP  paLENDVE  PuoveXDg  BSUED sa stor sk (A|B) | C=A| (B|C)
cop coasp  Eaooe mozE rcoer  soE IOPNE  MOVSIDUP  PBLENDH  pMOVSXWD  BSUBQ e suor xa00
10 1024 e comss  Fmp Fowr rer e Loomz  movss rawegs  movsmm  Esuess  sam susw xcae
’ cw crom> FasTe Fole e Loorz wovsw saeEp  mwovocEd  psssw  smm sgereo xcEmev Distributive law A | (B&C) = (A|B) & (A|C)
criss  ceaz sois mowe  Exew E s wovsx bwrego  mMovaxso  psususs  scas somres  xuar
11 2048 o - ruxx  mmm s o e oo ramme  moven s sms  spem  ram A & (BIC) = (AZB) | (ARC
, G cmum e men ma mm v romme e e som e e (BIC) = (A&B) | (A&C)
cuc cvigzes  ravovss P Fmsron e MASKMOVDQU  MOVZX PoMpESTRM  BMOVEXWD  PTEST scasu ss Xoren
12 4,096 cuova iz raove  mae meave e MASKMOVQ  MPSADBW  BCMPGTB  PMOVZXW  PUNPCKHBH  SETA sc Xores Absorption law A&(A|B) = A
vz cvimzer  Faows  meisx  mamacr s e o PWPGT)  PMUIDQ  PUNPCKADQ  SETAE sm xmsToR
13 8192 cuovs cvrezes  rawowms  mbisT  Friox e waxes oLz Paweero  mwumsw  PovKEDQ SETALC  STI xsave A| (A&B) = A
, cuoves  cureizer  FawowE  menr e e waxsp woLes owpcTe WM puNecKiwD  SETB smoxcsr xserav =
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16,384 MECE/CS 250 Final Exam — Page 13 of 13~ De Morgan's law HAZB) = A | 1B
32,768 I(AIB) = IA & IB

65,536 Double negation law HA=A
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