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ARM Instructions ARM Instructions P'Lpellne stages Decode instruction
Instruction Execute instruction :
A4.1.3 ADD Binary format Exceptions R3 « R2 + R1 HARMLESS Generated tools
31 28 27 26 25 24 23 22 21 20 19 16 15 12 11 0 None. model
cond 10 01110 10 0/S| Ra Rd shifteroperand b ds Operation Data processing operations ADD R3, R2, R1 F D —— Time Binary -
ADDadds two values. The first value comes from a register. The second value can be either an immediate if Condi_ti onPassled( cond) then eCOder
value or a value from a register, and can be shifted before the addition. r‘: ; R=n I Z:Idf;sripz;;ntdhen Sto ra g eo p era t lO ns fO rm atS
ADDcan optionally update the condition code flags, based on the result. if Oél;;:nt=lws>g§:355PSR() then address « R4 +1 2
el se UN\PREDI CTABLE .
Syntax Assembly dseif s =1 tren Addressing modes Memory[address] < R3 Assembly o
N Flag = Rd[31
. <Rn>, <shi ZFlag =if Rd =0 then 1 else 0 language
ADD{<cond>}{S} <Rd> <Rn> <shifter_operand> [a n g ua g es U ntax C Flog = CorryFroniRn 4 shi fter operand) guag assembler
where: V Flag = Overfl owFronjRn + shifter_operand) STR R3 [R4 #1 2] F D sg n‘tax
’ [
<cond> Is the condition under which the instruction is executed. The condition field on page A3-3.
If <cond>is omitted, the AL (always) condition is used. Usage address R4 + 16
«—
S Causes the S bit (bit[20]) in the instruction to be set to 1 and specifies that the instruction Use ADDto add two values together. Sto rage a nd | on
updates the CPSR. If § is omitted, the S bit is set to 0 and the CPSR is not changed by the To increment a register value in R use: R3 <« Memory[address] E . ) )
instruction. Two types of CPSR update can occur when S is specified: CO ncu I’I’enClJ xecution ComPUtatlon simulator
If <Rd>is not R15, the Nand Z flags are set according to the result of the addition, and ADD Rx, Rx, i sema ntlcs resources
the Cand Vflags are set according to whether the addition generated a carry (unsigned You can perform constant multiplication of Rx by 201 into Rd with:
overflow) and a signed overflow, respectively. The rest of the CPSR is unchanged.
If <Rd>is R15, the SPSR of the current mode is copied to the CPSR. This form of the ACD Rd, Rx, Rx, LSL #n L D R R3, [R4, #1 6] F D
instruction is UNPREDICTABLE if executed in User mode or System mode, because To form a PC-relative address use:
these modes do not have an SPSR.
ADD Rd, PC #offset
<Rd> Specrﬁes the des-tmatlon reglste-n where t?]e offset must be the diff'erence l'aet“(een the required address and the address held in the PC, where CM P R3’ R5 CO nﬂLC'[ mana g ement F D . —
<Rn> Specifies the register that contains the first operand. the PC is the address of the ADDinstruction itself plus 8 bytes.

<shi fter_operand>

Specifies the second operand. The options for this operand are described in Addressing
Mode I - Data-processing operands on page A5-2, including how each option causes the I
bit (bit[25]) and the shifter_operand bits (bits[11:0]) to be set in the instruction.

If the I bit is 0 and both bit[7] and bit[4] of shifter_operand are 1, the instruction is not ADD.
Instead, see Extending the instruction set on page A3-32 to determine which instruction it is.

iy

Architecture version (ARM Architecture Reference Manual (ARM Limited))
alternative Instruction { Binary
DataProcessinglnstruction formats
A4-6 Copyright © 1996-1998, 2000, 2004, 2005 ARM Limited. All rights reserved. ARM DDI 0100I ARM DDI 0100I Copyright © 1996-1998, 2000, 2004, 2005 ARM Limited. All rights reserved. A4-7 Memorg Acce55| nstructlon
Branchlnstructi
} ranchinstruction fetch var u'16 instr
aggregate syntax DataProcessinglnstruction { aggregate DataProcessinglnstruction { aggregate format DataProcessinglnstruction(instr) {
targetReg = << 'R" + \d >> field u3 targetReg -- Target register number targetReg=instr{10..8}
emit << DataProcessingOperation() targetReg SourceOperand }
+ "" SourceOperand() >> DataProcessingOperation
} }
alternative SourceOperand { alternative format SourceOperand(instr) match instr{11} { Seems redundant, but a given parttal tnstruction
Assembly _ , O\ h £ f . h
oo Register Register is \b'0 can have different formats depending on the context.
ahguag Immediate Immediate is \b"1"
} }
aggregate syntax Register { aggregate Register { aggregate format Register(instr) { aggregate format Immediate(instr) context DataProcessinglnstruction {
MOF reg = << 'R'"+\d >> field u3 reg -- Register number reg=instr{2..0} imm=instr{7..0}
conforms t/ \ emit reg } } }
HARMLESS Problem }
metamodel metamodel aggregate syntax Immediate { aggregate Immediate { aggregate format Immediate(instr) { aggregate format Immediate(instr) context MemoryAccessInstruction {
conforms o imm = << "#' 4 \x >> field s16 imm -- Immediate value imm=instr{7..0} imm=instr{11..0}

Proc.ess‘or ) Processor Problem Problem emtt tmm } } }
description model model display }

i

Inject Semantic analysis View alternative syntax DataProcessingOperation { alternative DataProcessingOperation { alternative format DataProcessingOperation(instr) match instr{14..12} {
(text to model) (model to model) Eclipse #MOV is 'MOV #MOV #MOV is \b"000"
TCS ATL ) " #NOT is "NOT" #NOT #NOT is \b"001"
Problems view #ADD is 'ADD" #ADD #ADD is \b'010"
#SUB is "SUB" #SUB #SUB is \b'011"
#AND is "AND" #AND #AND is \b"100"
#0OR is "OR" #OR #OR is \b"101"

MOF } } }

COI’]fOFmM \

HARMLESS Procedural programming
metamodel language metamodel

conforms to

: aggregate DataProcessinglnstruction
Processor Processor Processor Simulator Stmulato.r, g.g 9 , R g {
description model model model C source files field Iu 3 targetReg
Inject Preprocess Transform Extract var s16 sourFeVal _
(text to model) (model to model) (model to model) (model to text) DataProcessingOperation(R[targetReg], R[targetReg], sourceVal)
TCS ATL ATL ATL SourceOperand(sourceVal)

}

alternative SourceOperand(out s"16 data) {

Register(data)
Immediate(data)
HARMLESS C }
: Partial
e N N A field u3 reg Storage and
ARM 25 24 22 980 8 100 do { regValue := Rfreq] } Execution —— -- External memory, with 8-bit data
} semantics FeSOUrCes -- and 16-bit addresses
Renesas SH2 30 41 25 1724 11 590 external var u'8 Memory<16> big endian
Freescale HCS12 54 74 59 1340 | 13320 aggregate Immediate(out sTO tmm\alue) {
L VAN ) U ) eld s"16 imm
do { immValue := imm } var ul N -- "Negative" status bit
} var u'l Z —- "Zero" status bit
alternative DataProcessingOperation(out s'16 result, s"16 a, s16 b) { component ALU {
#MOV { result := ALU.mov(b) } s'16 add(s"16 a, s16 b) {
#NOT { result := ALU.not(b) } var s"16 result
#ADD { result := ALU.add(a, b) } result:=a+ b
#SUB { result := ALU.sub(a, b) } N := result < 0
#AND { result := ALU.and(a, b) } Z :=result =0
#OR { result := ALU.or(a, b) } return result



