Microprocessors (0630371)
Fall 2010/2011 — Lecture Notes # 10

Data Transfers, Addressing, and Arithmetic
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Operand Types

Three basic types of operands:

» Immediate operand- a constant integer (8, 16, or 32 bits) value nsoded within the

instruction.

» Reqgisteroperand — the name of a register, register name is coegté¢dt a number and encoded

within the instruction.

» Memory operand (Direct operand)— reference to a location in memory, memory adliss
encoded within the instruction, or a register haldsaddress of a memory location

o A direct memory operand is a named reference t@agein memory.

o0 The named reference (label) is automatically deeefeed by the assembler.

» When one double word is moved to EAX, it overwrities existing value of AX.

Example

. dat a
var1l BYTE 10h
. code

nov al,varl ; AL = 10h

nmov al,[varl] ; AL =

10h, this is an alternate fornmat

MOV Instruction and overlapping values
» The given register can be modified using differgstzed data.
» When one word is moved to AX, it overwrites thestixig value of AL.

. dat a
OneByt e BYTE 78h
oneWord WORD 1234h

oneDword DWORD 12345678h

. code

nmov eax, O ;
nov al, OneByte ;
nov ax, oneWrd :
nov eax, oneDword ;
mov ax, 0 ;

00000000h
00000078h
00001234h
12345678h
12340000h



Zero and Sign Extension
Copying Smaller Values into Larger One

» What happens if we write:
.data
count WORD 1
. code
mov ecx, O
mov cx, count; ECX is O
Copying Smaller Values into Larger One
» What happens if we write:
.data
si gnedvVal SWORD - 16 ; FFFOh (-16)
. code
mov ecx, O

nmov cx, SignedVal; ECX is 0000FFFOh (+65520)
» The value in ECX is completely different frc-16, we could solve the problem by writir
nmov ecx, FFFFFFFFX

mov cXx, signedVal ; ECX=FFFFFFFOh (- 16)

MOVZX (Zero Extension instruction)

» When you copy a smaller value into a larger destina the MOVZX instruction fills
(extends) the upper half of the destina with zeros
» There are 3 formats:

nmovzx r32, r/nB
movzx r32, r/ m6
novzx rl16, r/nB
» The destination must be a regis

Examples of MOVZX

Example 1: Register to register
nov bl, 10001111b
novzx ax, bl ; zero-extension
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Destination

Example 2: Register to register
nov bx, 0A69Bh
nmovzx eax, bx ; EAX
novzx edx, bl ; EDX

0000A69Bh

0000009Bh
movzx cx, bl ; CX = 009Bh



Example 3: Memory to register
. dat a
byt el BYTE 9Bh
wor d1 WORD 0A69Bh
. code
novzx eax, wordl ; EAX = 0000A69Bh
movzx edx, bytel ; EDX = 0000009Bh
movzz cx, bytel ; CX = 009Bh

MOVSX (Sign Extension instruction)
» The MOVSX instruction fills the upper half of theestination with a copy of the sour
operand's sign bit.

» There are 3 formats:

movsx r32, r/nB

novsx r32, r/ml6

novsx rl16, r/nB
» MOVSX is only used with signed intege
» The destination must be a regis

Example 1: Register to register
nmov bl, 10001111b
nmovsx ax, bl ; sign extension
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Example 2: Register to register
mov bx, 0A69Bh
movzx eax, bx ; EAX FFFFAG69Bh
movzx edx, bl ; EDX FFFFFF9Bh
movzx cx, bl ; CX = FF9Bh
LAHF and SAHF Instructions
» Loads/Stores flag values from/to EFLAGS reg into/from AH
» SAHF copies the value of bits 7, 6, 4, 2, 0 of the Algister into the SF, ZF, AF, PF, and
respectively. This instruction was provided to ma&kesier conversion of assembly langu
program written for 8080 and 8085 to 80

.data

savefl ags BYTE ?

. code

| ahf ; load flags into AH

nov savefl ags,ah ; save themin a variable

ﬁnv ah, savefl ags ; |oad saved flags into AH
sahf ; copy into Flags register



XCHG Instruction
XCHG desti nation, source
» The syntax is:
xchg reg, reg
xchg reg, nmem
xchg nem reg

» This does not require the use of a third locatmawap values, making it very useful.

» The Exchange instruction exchanges the contenteeofegister with the contents of another
register (or) the contents of the register with ttumtents of the memory location. Direct
memory to memory exchanges are not supported.

» The both operands must be the same size and dhe operand must always be a register.

» No immediate operands are permitted.

Example 1:
XCHG AX, DX ;  Exchange word in AX with word
in DX
XCHG BL, CH . Exchange byte in BL with byte
in CH
XCHG AL, Money [BX] ; Exchange byte in AL with byte
. in menory at EA
Example 2:

. Dat a
var1l WORD 1000h
var 2 WORD 2000h

. code

xchg ax, bx ; exchange 16-bit regs
xchg abh, al ;. exchange 8-bit regs
xchg var 1, bx ; exchange mem reg
xchg eax, ebx ; exchange 32-bit regs

xchg varl,var2 ; error: two nenory operands

Direct-Offset Operands and Instructions
» A constant offsetis added to a data label to producesfiactive address (EA) The address is
dereferenced to get the value inside its memoration.

. data

arrayB BYTE 10h, 20h, 30h, 40h

. code

nov al,arrayB+1 ; AL = 20h

nov al,[arrayB+1l] ; alternative notation

» A constant offset is added to a data label to ptedan effective address (EA). The address is
dereferenced to get the value inside its memoration.
.data
arrayW WORD 1000h, 2000h, 3000h
arrayD DWORD 1, 2, 3,4
. code
nov ax, [arrayW2] ; AX = 2000h
nov ax, [arrayW4] ; AX = 3000h
nov eax, [arrayD+4] ; EAX = 00000002h
; Will the following statements assemble?
nov ax,[arrayW?2] ; ?7?
nov eax, [arrayD+16] ; ??



Programming Example
TI TLE Data Transfer Exanples (Moves. asn
; Chapter 4 exanple. Denonstration of MOV and
; XCHG with direct and direct-offset operands.
| NCLUDE | rvine32.inc
. dat a
val1 WORD 1000h
val 2 WORD 2000h
arrayB BYTE 10h, 20h, 30h, 40h, 50h
arrayWWORD 100h, 200h, 300h
arrayD DWORD 10000h, 20000h

. code

mai n PROC

;. MovzZX

nmov bx, 0A69Bh

nmovzx eax, bx ;. EAX = 0000A69Bh

nmovzx edx, bl ; EDX = 0000009Bh

nmovzx cx, bl ; CX = 009Bh

; MOVSX

nmov bx, 0A69Bh

novsXx eax, bx ;. EAX = FFFFA69Bh

novsx edx, bl . EDX = FFFFFF9Bh

nov bl , 7Bh

novsx cx, bl ; CX = 007Bh

; Menory-to-nmenory exchange:

nmov  ax, val 1 ;  AX = 1000h

xchg ax, val 2 : AX = 2000h, val 2 = 1000h
nmov  val 1, ax ; val1 = 2000h

; Direct-Ofset Addressing (byte array):

nov al,arrayB ; AL = 10h

mov al , [ arrayB+1] ; AL = 20h

mov al, [ arrayB+2] ; AL = 30h

; Direct-Ofset Addressing (word array):

mov ax, arrayw ; AX = 100h

nov ax, [ arrayW2] ; AX = 200h

;. Direct-Ofset Addressing (doubl eword array):
nmov eax, arrayD ;  EAX = 10000h
nmov eax, [ arrayD+4] ;. EAX = 20000h
nov eax, [arrayD+TYPE arrayD] ; EAX = 20000h
exit

mai n ENDP

END mai n



