Instruction Set extensions to X560

= Some extenzions to xB6 inztruction zst intsndad to
accelerats 30 graphics
* AMD FD-Neow! Instructions simply accelarats
floating poini artthmatic.
— Accelarate object transformetions
— Allow multiple foating point opsrations to bs done in
ona Clock oycle.
* A =zpmilar extension = found on the Pantnum IIT —
just does not have the fancy name.

Floating Point SIMD instrctions

= SIMD stands for Singls Instruction, MMultipla Data
= Same instruction applisd to multpls operands
— Do an add on four pairs of oparands
yU= 20 +bd, v1 = al+bl, vI=22+h2, v3=a3+h3
» Pantmum IIT added zoma 128 bit registars wzad to hold
‘packad’ zingle pracizion floating point numbers
— A zinsle pracision floating point momber iz 31 bits

i Fagistars

New 123 bit regiztars are callad XA registers (WD - DT
Holds four 32-bit sinsle precision floatne peint nambars

An inztroction ke ADDPS  xmam0, mmm ] will 2d4 the tavo
ragistars togsther, computing the sums of the four monbars

Eazy to 08 speed advantase ovar pravious mstructions
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SIMD Extensions
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Foppisn 6. Packind Cyssiatants
Miore than 70 instructions.  Arithmetic Opsrations sappartsd:
Addition, Subtraction, Mult, Division, Squers Rooet, Azximom,
Mimisman  Can operate on Floating point or Inbazer data.
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Flags

» Indmidual flags ara not kept for each packed
opsration.

= Can onlv tall if an error (excaption) occurrad in
ona or more of the packed operations

» Soms possible excaptions (not all listad)
— Underfiow {mamber too zmall)
— Orverflow (munbsr too largs)
— Divida by Zero
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Pentium 3 vz. Pentium 4

» The SIMD extenszions on the Pentrum 3 are called
tha 55E mstructions and the 128 bit ragisters only
support viewing the data as 4 zingls pracizion FP
numbers.

* On tha Pantinm 4, the 128 bit registars can ba
viewead as these data tvpes

— 4 singla precision FP vahess (S5E)
— 21 doubla pracizipn FP values (33ED)
— 16 boyte valoes (SSEI)

— 3 word vahess (SEET)

— 4 doubls ward values (S5E1)

— 1 123-bit imbeger value (S5E1)
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MMX Instuctions

Added eizht 64 bit razisters. The 64 bit ragister can bs viewed az
contzining 3 packed bytes, 4 packed word:, 1 dwards, or [ quad
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Figias B-9. BWAE™ Regala 36
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Saturating Arithmetic
Tha MMLCY instructions perfonm SIMD operations betwssn
MNADK registars on packed ytes, words, or dwosds.
The arithmatic operation: can mads to operate in Saturation
mods.
What sataration moda does is Clip rumbers to Maxirmmm
positve or manmm negativs vaes during anthmstic
Innommal mede: FFh +0lh = (0h [(un=zizmed overflow)
In saturated, mnsigned mods: FFh + 01 = FFh (saturatad fo
mixrinmm valas, clozer to achea] arithoestic valus)
In nommal mede: T+ 0lh= 20k {zimed overfiow)

In saturated, sizned mpda: T+ 01= T (zafumtsd fomax
vahus)
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Why Saturating Arithmetic?

* In casze of intagar ovarflow (2ithar signad or
unsignad), many applications ara satisfiad with
just gatting an anzwar that is closa to the right
aAnswer or saturatad to maxiom result

= Many DSP (Ihgital Signal Procassing) alsornthms
dapand on this featore

— Many DEP al=zpeithms for audio data (8 to 146 bit datz)
and Video data (8-bit BB valoaz) are integer hazed,
and nead satarating arithmetic.

= This iz sasy to implemeant in hardwars, but slow to
ammlate n zoftware. A nice featurs to hava.
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