' 1996 LS All Rights ReservedThree Basic Instruction Set ArchitecturesRISC architectures are in vogue now because of the particular techological situation of today. But, under other conditions, other architecture approaches would be better. Three basic ISAs will be followed in this course to indicate the breadth of possibilities.1

' 1996 LS All Rights ReservedInstructionsComputer instructions vary widely.Load/Store Architecture -- MIPS R4000Operands must be in registers in order to be processed; the programmer is responsible for loading and storing data.Register - Memory Architecture -- IBM S/360The results of processing data are left in registers, but operands can come from either registers or memory.Register Plus Memory Architecture -- DEC VAXOperand sources and result destinations can be either registers or memory; instructions are potentially very complex.Different technological conditions favor different architectures.2ISA = Instruction Set Architecture

' 1996 LS All Rights ReservedInstruction ClassesInstructions can be classified based on performing similar operations on different data types, on different operand sources, or with other compound operations.Integer arithmetic: add, subtract, multiply, divideLogical: and, or, xor, not, shift, rotateControl: jump, branch, subroutine jump, trapFloating point: add, subtract, multiply, divide, sqrtComparison tests: compare to zero, odd parity, carry outBit operations: extract, insert, set, clear, test3IBM S/390 A, AR, AE, AD, AER, ADR, AP, AL, ALRVAX ACBB, ACBD, ACBF, ACBG, ACBH, ACBL, ACBW, ADAWI, ADDB2, ADDB3, ADDF2, ADDF3, ADDG2, ADDG3, ADDH2, ADDH3, ADDL2, ADDL3, ADDP4, ADDP6, ADDW2, ADDW3, ADDWC, AOBLEQ, AOBLSS.MIPSR2000 ADD, ADDI, ADDIU, ADDU R22010 ADD.S, ADD.D

An ISA is orthogonal if all operations are available on all data types.

' 1996 LS All Rights ReservedMnemonic for InstructionsAssembly languages vary enormously in the notation used to express instructions. To add two word integers in registers R1 and R2 and return the result to R1 is different on each contemporary computer, though virtually all details will be the same.4Case 1: OP.x Destination, Source1, Source -- 3 operandCase 2: OP.x Destination, Source -- 2 operands requiredCase 3: OP.x Destination/Source1, Source2 -- 3 operands requiredS/390 AR R1,R2MIPS ADD R1,R1,R2VAX ADDL2 R2,R1i80386 ADD EAX, EBXM680x0 ADD.L D2,D1Adopt conventions regarding sources and destinations