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Az ARM 7 mag architekturaja (ARMv4)

= Kevés utasitas, kis komplexitas
o Kis szilikon fellilet, gyors, kis fogyasztas
" Pipeline-ositott utasitas végrehajtas
o 3 elemd egyszerd pipeline

o A legtdbb utasitas egy orajel alatt hajtodik végre
o A PC 4 byte-al el6rébb jar, mint a jelenleg végrehajtott

utasitas
2 3 4 3 6 Instruction
Fetch | |~ =~ - o-
Decode 2 j_r:, TR 4 '/x\ ’ _,:f The ARMY7 three-stage pipeline
Bl il Wl has independent fetch, decode
Execute ~ - T and execute stages
‘Y i1
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Load and Store Architektura

= Minden adat mdvelet el6tt a memoariabodl be kell

tolteni az adatot egy regiszterbe, azon
végrehajtani a mdlveletet majd kiirni az

eredmeényt

Mov M1, Ry

The ARM7 CPU is a load-and-
store architecture. All data

Add R+, R1, Rz (Re=R1+Rs) processing instructions may only
be carried out on a central
register file

Mov Mz, Rz

"

M2

Mov R4, Mz
M3 « ‘
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= Altalanos Regiszterek RO
R1
o 16 altalanos regiszter R2
R3
o CPSR R4
: R5
* Operating mode T
e IT enable 15 User registers + PC 2;
* Thumb/ARM R9
- R10
* Conditions R
— Zero R12
. R13 is used as the stack pointer| R13
— Negativ R14 is the link register R14
— Carry R15 is the Program Counter R15 (PC)
— Overflow
Current Program Status Register| CPSR
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Mikodesi modok

System & User FIQ Supervisor Abort IRQ Undefined

RO RO RO | | RO RO | RO

R1 A1 R R1 R A1

R2 R | | Rz | | R2 Rz | | R

R3  m || RrRs | R3 . me | | P

R4 " R4 | Rmra || Ra " R4 | | ma  The ARMT CPU has six operating modes

A5 T - Rs ' [ Rs RS T hs i which are u_sed to process exceptions. The.
e [ - et : : shaded registers are banked memory that is

ARG A6 R6 R6 Ré 6 o i :

= A7 g =1 = 5 : = switched in” when the operating mode
N UM N S U | changes. The SPSR register is used to save a

A8 Rétq | | R | | RS | | R | | P | copyofthe CPSR when the switch occurs

RY Re_fig RO | R9 RS | R9

R10 Ri0.fiq |  R10 | | R10 R0 | | R0

R11 Ritfiqg | | A1 | | Rt | | | R | | BN

R12 Rizfq | = R12 | | R R12 | | R2

R13 R13_fig R13_svc R13_abt R13_irq R13_und

R14 R14._fig R14_svc R14_abt Ri4_irg R14_und

R15 (PC) R1S(PC) | | RI5(PC) | | RI5(PC) R15(PC) | | R15(PC)

[ cPsR | | cPSR | | CPSR | | CPSR | | CPSR | | CPSR

[SPSRiq | [SPsRsw | [SPsmant | [(SPSA | [SPsA wd |
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Kivetelkezelés

= Alacsony szint( kivételkezelés

o Interrupt vezérl6t a processzor gyartoja ad hozza

o Nem tul hatékony, rosszul portolhaté

CBeeplon  Node  Addess

Reset Supervisor 000000000
Undefined instruction Undefined 0x00000004
Software interrupt (SWI) Supervisor 000000008
Prefetch Abort (instruction fetch memory abort) Abaort Ox0000000C
Data Abort (data access memory abort) Abort 0x00000010
IRQ (interrupt) IRQ 0x00000018
FIC (fast interrupt) FIQ DX0000001C
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ARM Utasitaskeszlet

= |ittle-endian/Big-endian: altalaban el6re fixalt (LPC little)

= 32-bites ARM,16-bites THUMB (30% kisebb, de 40%-kal
lassabb)

= Minden ARM utasitas feltételfliggd gyakorlatilag minden
egyszerl assembly utasitasnak 16 variansa van

= Segiti a pipeline folyamatos kihasznalasat

Every ARM ( 32 bit) instruction is conditionally executed. The top four
bits are ANDed with the CPSR condition codes. If they do not match

the instruction 15 executed as a NOP

COND
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ARM Utasitas tipusok I.

= Branching: Ugro utasitasok
o Link regiszter mentéssel, vagy nélkil
o ARM/THUMB mdd véltasi lehetGség

= Data processing
o Regisztereken hajtodnak végre
o AND, OR, XOR, ADD, SUB, CMP...
o If (z==1) R1 = R2+(R3x4)
o EQADDS R1,R2,R3,LSR #2

OP code Operands 32 bat shuft

The general structure of the data processing

instructions allows for conditional execution, a
Cond OP S R1, R2, R3 - logical shift of up to 32 bits and the data
operation all in the one cycle

Conditional execution  Ehable condition code flags
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ARM Utasitas tipusok II.

= Utasitas tipusok folytatas
o Copying Registers
* 8,16,32 bites értékek bemasolasa, és kiirasa

o Copying Multiple Registers

* Az egész regiszter bank kiirasa, bemasolasa

/| Ro
.IIIJ
/
f
|
II
)
/ [ The load and store muiltiple instructions allow
s™ 7 < | yotl to save or restore the entire register file or
i 7\ any subset of registers in the one instruction
4 I"ﬁ‘
/ _.rr \
/ / . |R1s
/" LDM ad

e | MErestecnnika es
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ARM Utasitas tipusok III.

= Utasitas tipusok folytatas
o Swap
* Két regiszter értékének atomikus modon valé felcserélése

o Software Interrupt

e Supervisor modba ugrik a processzor

o MAC unit
* Multiply 32/64 bit-es eredmény (signed / unsigned)

e Multiply + accumulate 32/64bit-es eredmény (signed /
unsigned)
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= Masodlagos 16-bites utasitaskeészlet (30% kisebb,
de 40%-kal lassabb)

= A processzor mindig ARM-ban indul programbal
lehet atvaltani Thumb-ra

The THUMBE instruction set is

essential for archiving the
16 bit Inetiason Thiiies ARM necessary code density fo make
Thumb cod = Pipeline Decompressor Instruction small single chip ARM7 micros
umb code Decoder usable
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" Az adatfeldolgozo utasitasok legtdobbje csak az
RO-R7 regisztereket latja

RO \
R1 \
R2 In the THUME programmers’ model all

R3 instructions have access to RO-R7. Only a few
R4 instructions may access R8-R12

R5
R6 /
R7

Low Registers

B

R14 / “

R15
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Forditok hatasa a kodra

Parameter

Execution Speed (pSeconds)
Dhrystones/sec

Total Code Size (bytes)
Stack Size (bytes)

Total Data Size (bytes)

Keil CA
BETA

25.4
39,370.1
10,330
208
10,256

Compiler
GNU  ARM ADS
¥3.22 vi.z2

112.9 16.5

8,857 .4 59,382 .4

36,004 22,266

g5z 600G

11,912 10,256

24 .4
40,983 .6
19,892
356
10,269

All tests were performed under identical conditions using the Keil pVision Simulator.
The ARM device used was a Philips LPC2294 running at 60MHz in Thurmb Mode,
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