
Instruction Set Lineage

Notes:
1. IBM RP3 augments the IBM RT/PC architecture with fetch-and-op functions.
2. Torrent T0 supplements the MIPS II instruction set.
3. Specific instruction: ADD Rx, R15, 8_bit_immediate &07. R15 is the PC. The 12 bit immediate is split into 8 bit immediate and 4 bit "position", which can specify any odd bit starting position. &07 bit position starting bit 25 for 24-bit PC.
4. CPYSRE and CPYRSRE operate on the extended format, so SETBIT and CLRBIT instructions must be used before operating upon single and double precision floating points
5. To perform FMIN, use FSUB fs, fa, fb then FSEL fx, fs, fb, fa. To perform FMAX, use FSUB fs, fa, fb then FSEL fx, fs, fa, fb. Registers fa and fb are the register contents being compared.
6. INT_TO_EXTENDED requires an EXTENDED_TO_SINGLE or EXTENDED_TO_DOUBLE to convert from integer to single or double and converting floating point to integer requires SINGLE_TO_EXTENDED or DOUBLE_TO_EXTENDED followed by EXTENDED_TO_INT.
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ARMv6 Cray X1 RISC V
LDHI LHI STHI LUI LUI LUI LDIL EXTH LUI

ADD3 ADD3 AUIPC
RJ CALL BAL BALI BL JUMP/CALL JAL JMPL JAL BL JAL JAL BL J JAL
RJ CALL BAL BALR BL JUMP_REGISTER JALR JMPL JALR BLR JALR JALR BLR JSR BL J JALR
EQ JMPR SKIP+CALL BE BEQ CMP_BRANCH_LIKELY BEQ BICC BEQ BEQ BEQ BEQ BEQ CMPB BF BEQ BZ BEQ
NE JMPR SKIP+CALL BNE BNE CMP_BRANCH_LIKELY BNE BICC BNE BNE BNE BNE BNE CMPB BF BNE BN BNE
LT JMPR SKIP+CALL BL BLT CMP_BRANCH_LIKELY BICC BLT BLT CMPB BF BLT BLT BLT
GE JMPR SKIP+CALL BGE BGE CMP_BRANCH_LIKELY BICC BGE BGE CMPB BF BGE BGE BGE

JMPR SKIP+CALL CMPOBL CMP_BRANCH_LIKELY BLT CMPB BF BLT BLTU
JMPR SKIP+CALL CMPOBGE CMP_BRANCH_LIKELY BGE CMPB BF BGE BGEU
LDBS LDIB LDRB LB LDSB LB LBZ LB LB MOV.B LDRSB LB
LDS LOADC LDIS LHA LH LDSH LDL LH LHZ LH LH MOV.W LDRSH LH

SAi LDL LOAD LD L LDRB LOAD_32 LW LD LDQ LW LWZ LW LW LDW MOV.L LDR W [ADDRESS] LW
LDBU LDOB LC LBU LDUB LBU LBU LBU LDB LDRB W, EXTB LBU
LDSU LDOS LH LHU LDUH LHU LHA LHU LHU LDH LDRH W,EXTH LHU
STB STIB STC STRB SB STB SB STB SB SB STB MOV.B STRB EXTB, W SB
STS STIS STH SH STH STL SH STH SH SH STH MOV.W STRH EXTH, W SH

SAi STL STORE ST ST STR STORE_32 SW ST STQ SW STW SW SW STW MOV.L STR [ADDRESS] W SW
SXi ADD ADD AI ADD ADD ADDI ADD ADD ADDI ADDI ADDI ADDI ADDI ADD ADD + ADDI

SLTI SLTI SLTI SLTI SLTI
SLTIU SLTIU SLTIU SLTIU

XOR XOR EOR XOR XORI XOR XOR XORI XORI XORI XORI XOR EOR ^ XORI
OR OR OR OR ORI OR BIS ORI ORI ORI ORI OR OR | ORI

AND AND NILO AND AND ANDI AND AND ANDI ANDI ANDI ANDI AND AND & ANDI

LXi SLL SLA SLI LSL SLL SLLI SLL SLW
SHLL          

/SHLL2/8/16
LSL << SLLI

SRL SRL SRI LSR SRL SRLI SRL SRW
SHRL       

/SHRL2/8/16
LSR >> SRLI

AXi SRA SRA SARI ASR SRA SRAI SRA SRAWI SHAR ASR +>> SRAI
IXi + ADD ADD ADDI A ADD ADD ADD ADD ADD ADD ADDI FXADD/ADD ADD ADD ADD ADD + ADD
IXi - SUB/SUBR SUB SUBI S SUB SUBTRACT SUB SUB SUB SUB SUB SUB SUB SUB SUB SUB - SUB
LXi SLL SLA SHLI SL LSL SLL SLL SLL SLL SLL SLW SLL SLL SHAD LSL << SLL

SLT SLT SLT SLT SLT
SLTU SLTU SLTU SLTU

BXi XOR XOR XOR XOR EOR XOR XOR XOR XOR XOR XORI XOR XOR XOR XOR EOR ^ XOR

SRL SRL SHRO SR LSR SRL SRL SRL SRL SRL SRW SRL SRL
SHRL      

/SHRL2/8/16
LSR >> SRL

BXi SRA SRA SHRI SAR ASR SRA SRA SRA SRA SRA SRAW SRA SRA SHAD ASR +>> SRA
BXi OR OR OR OR ORR OR OR OR BIS ORI ORI ORI ORI OR OR ORR | OR
BXi AND AND AND N AND AND AND AND AND AND ANDI AND AND AND AND AND & AND

MB SYNC SYNC SYNC SYNC SYNC GSYNC FENCE
CALL_PAL IMB ISYNC FIC LSYNC FENCE.I

TRAP CALLS SVC SWI CALL_KERNEL TRAP TRAP
CALL_PAL             
GENTRAP

SYSCALL SC SYSCALL SYSCALL B,GATE TRAPA SWI SYSCALL SCALL

MARK CALL_PAL BPT BREAK BREAK BREAK BREAK BRK BKPT BREAK SBREAK
RDASR RPCC AI CK RDCYCLE

RDCYCLEH
RDASR MFSPR AI CK RDTIME

MFSPR RDTIMEH
RDASR RDINSTRET

RDINSTRETH
MULI MUL MULT SMUL MUL MULT MULLW MULT/FXMUL MULT MUL.L MUL * MUL

SMUL MULT MULHW MULT/FXMUL MULT SMULL HI* MULH
FXMUL MULHSU

MULO UMUL UMULH MULTU MULHWU MULTU/FXMUL MULTU XMPYU UMULL MULHU
DIVI DIV SDIV DIV DIVW DIV DIV / DIV
DIVO DIVU UDIV DIVU DIVWU DIVU DIVU DIVU
REMO DIVU DIVU REMU
SYNLD LDSTUB LDL_L LL LWARX LL LL LDREX LR.W

FETCH & STORE LDSTUB STL_C SC STWCX SC SC STREX SC.W
SWAP SWP ACSWAP AMOSWAP.W

ATADD FETCH & ADD AADD AMOADD.W
AFAX AMOXOR.W

FETCH & AND AFAX AMOAND.W
FETCH & OR AFAX AMOOR.W
FETCH & MIN AMOMIN.W
FETCH & MAX AMOMAX.W

AMOMINU.W
AMOMAXU.W

SAi WTFR LDF LOAD_SINGLE LF LDF LDS LWC1 LFS LWC1 LWC1 FLDW FMOV FLDS S [ADDRESS] FLW
SAi RDFR STF STORE_SINGLE SF STF STS SWC1 STFS SWC1 SWC1 FSTW FMOV FSTS [ADDRESS] S FSW

FMADDS MADD.S FMPYFADD FMAC FMACS FMADD.S
FMSUBS MSUB.S FMSCS FMSUB.S

FNMSUBS NMSUB.S FMPYSUB FNMSCS FNMSUB.S
FNMADDS NMADD.S FMPYNFADD FNMACS FNMADD.S

FXi + ADDR ADDS ADF FADD ADDF FADDs ADDS ADD.S FADDS ADD.S ADD.S FADD FADD FADDS + FADD.S
FXi - SUBS SUF FSUB SUBF FSUBs SUBS SUB.S FSUBS SUB.S SUB.S FSUB FSUB FSUBS - FSUB.S
FXi * MULR MULS MUF FMUL MULTF FMULs MULS MUL.S FMULS MUL.S MUL.S FMPY FMUL FMULS * FMUL.S
FXi / DIVR DIVS DVF FDIV DIVF FDIVs DIVS DIV.S FDIVS DIV.S DIV.S FDIV FDIV FDIVS / FDIV.S

SQRTR SQT FSQRTs SQRT.S SQRT.S SQRT.S FSQRT FSQRT FSQRTS SQRT FSQRT.S
CPYSRE4 CPYS CPYS FSGNJ.S

CPYRSRE4 FNEGATE CPYSN FSGNJN.S
FSGNJX.S

FSEL5 FMIN.S
FSEL5 FMAX.S

CVTRI FSW/RSW/TSW FIX EXTENDED_TO_INT6 CVTF2I FsTOi CVT.W.S FCTIW CVT.W.S CVT.W.S FCNV FTRC FTOSIS W, S FCVT.W.S
FCNV FTOUIS FCVT.WU.S

RFS FROM_FPU MOVFP2I MFC1 FMR MFC1 MFC1 FMRS FMV.X.S
CMPR CMF EQF FCMPs C.EQ.S FCMPO C.EQ.S C.EQ.S FCMP FCMPEQ == FEQ.S
CMPR CMF LTF FCMPs C.LT.S FCMPO C.LT.S C.LT.S FCMP FCMPGT < FLT.S

CMF LEF FCMPs C.LE.S FCMPU C.LE.S C.LE.S FCMP <= FLE.S
CLASSR FCLASS.S

CWS FLT INT_TO_EXTENDED6 CVTI2F FiTOs CVTQS CVT.S.W CVT.S.W CVT.S.W FCNV FLOAT FITOS W, S FCVT.S.W
FCNV FUITOS FCVT.S.WU

WFS TO_FPU MOVI2FP FMR FSTS FMSR FMV.S.X

RDSTR/WTSTR
STFSR      

/LDFSR
MF_FPCR     

/MT_FPCR
CFC1/CTC1 CFC1/CTC1 CFC1/CTC1

FLDWX                   
/FSTWX

AI CK/CI AK FRCSR

STFSR MF_FPCR CFC1 CFC1 CFC1 FLDWX FRRM
RDSTR STFSR MF_FPCR CFC1 CFC1 CFC1 FLDWX AI CK FRFLAGS

LDFSR MT_FPCR CTC1 CTC1 CTC1 FSTWX
ROUND/TRUNC     
/CEIL/FLOOR

FSRMI

WTSTR LDFSR MT_FPCR CTC1 CTC1 CTC1 FSTWX CI AK FSFLAGSI
SAi WTFR LOAD_DOUBLE LD LDDF LDT LDC1 LFD LDC1 LDC1 FLDD FMOV FLDD D [ADDRESS] FLD
SAi RDFR STORE_DOUBLE SD STDF STT SDC1 STFD SDC1 SDC1 FSTD FMOV FSTD [ADDRESS] D FSD

FMADD MADD.D FMPYFADD FMACD FMADD.D
FMSUB MSUB.D FMSCD FMSUB.D

FNMSUB NMSUB.D FMPYSUB FNMSCD FNMSUB.D
FNMADD NMADD.D FMPYNFADD FNMACD FNMADD.D

DXi + ADDR ADDL ADF FADD ADDD FADDd ADDT ADD.D FADD ADD.D ADD.D FADD FADD FADDD + FADD.D
DXi - SUBR SUBL SUF FSUB SUBD FSUBd SUBT SUB.D FSUB SUB.D SUB.D FSUB FSUB FSUBD - FSUB.D
DXi * MULR MULL MUF FMUL MULTD FMULd MULT MUL.D FMUL MUL.D MUL.D FMPY FMUL FMULD * FMUL.D
DXi / DIVR DIVL DVF FDIV DIVD FDIVd DIVT DIV.D FDIV DIV.D DIV.D FDIV FDIV FDIVD / FDIV.D

SQRTRL SQT FSQRTd SQRT.D SQRT.D SQRT.D FSQRT FSQRT FSQRTD SQRT FSQRT.D
CPYSRE4 CPYS CPYS FSGNJ.D

CPYRSRE4 CPYSN FSGNJN.D
FSGNJX.D

FSEL5 FMIN.D
FSEL5 FMAX.D

CLS CVTD2F FdTOs CVTTS CVT.S.D CVT.S.D CVT.S.D FCNV FCNVDS FCVTDS S, D FCVT.S.D
CSL CVTF2D FsTOd CVT.D.S CVT.D.S CVT.D.S FCNV FCNVSD FCVTSD D, S FCVT.D.S

CMPRL CMFE EQD FCMP CMPTEQ C.EQ.D C.EQ.D C.EQ.D FCMP FCMPEQ == FEQ.D
CMPRL CMFE LTD FCMP CMPTLT C.LT.D C.LT.D C.LT.D FCMP FCMPGT < FLT.D

CMFE LED FCMP CMPTLE C.LE.D C.LE.D C.LE.D FCMP <= FLE.D
CLASSRL FCLASS.D

FLW/RLW/TLW FIX EXTENDED_TO_INT6 CVTD2I FdTOi CVTTQ CVT.W.D FCTIW CVT.W.D CVT.W.D FCNV FTRC FTOSID W, D FCVT.W.D
FCNV FTOUID FCVT.WU.D

CWL FLT EXTENDED_TO_INT6 CVTI2D FiTOd CVTQT CVT.D.W CVT.D.W CVT.D.W FCNV FLOAT FSITOD D, W FCVT.D.W
FCNV FUITOD FCVT.D.WU
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