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2’5 Data Parallelism

Vector Machines

A Reduction

type Real is digits 15;
type Vectors is array (Positive range <>) of Real;
function Equal (Vector_1, Vector_2 : Vectors) return Boolean renames "=";

Translates into
CPU-level vector operations

A-chain is evaluated lazy sequentially.

Data Parallelism

Vector Machines

Reduction

const Index = {1 .. 100800000},
Vector_1, Vector_2 : [Index] real = 1.0;

proc Equal (v1, v2) : bool —_ ' e
(return v1 o= v2;) >y Type mismatch |

writeln (Equal (Vector_1, Vector_2));

Data Parallelism

Vector Machines

C
= General Data-parallelism
'ﬂfoﬂjﬂ:i WEROR MR OO A

i

const Mask : [1 .. 3, 1 .. 3] real = ((@, -1, @), (-1, 5, -1), (0,
proc Unsharp_Mask (P, (i, j) : index (Image)) real
{return + reduce (Mask * P [i -1 ..4+1, 31 .. 3+1D);)

Data Parallelism

Vector Machines

C
= General Data-parallelism

Cellular automaton transitions from a state S into the next state S"
s> 8 © Vc€E s:ic~ ¢ = xs,c) ie.allcells of a state
transition concurrently into new cells by following a rule 1.

Data Parallelism

Data Parallelism

Vector Machines

Reduction

type Real is digits 15;
type Vectors is array (Positive range <>) of Real;
function "=" (Vector_1, Vector_2 : Vectors) return Boolean is

(for all i in Vector_1’Range => Vector_1 (i) = Vector_2 (i));

Translates into
CPU-level vector operations

A-chain is evaluated lazy sequentially.

Data Parallelism

Vector Machines

Reduction

const Index = {1 .. 100000000},
Vector_1, Vector_2 : [Index] real = 1.0;
proc Equal (v1, v2) : bool
{return 8& reduce (vl == v2);}

Function is
“promoted” |

Data Parallelism

Vector Machines

General Data-parallelism
(Ol

Data Parallelism

Vector Machines

General Data-parallelism

const Mask : [1 .. 3, 1 .. 3] real = ((@, -1, @), (-1, 5, -1), (0, -1, @));
proc Unsharp_Mask (P, (i, j) : index (Image)) : real

{return + reduce (Mask * P [i-1..1+1,3-1..+11);)
const Sharpened_Picture = forall px in Image do Unsharp_Mask (Picture, px);

Data Parallelism

Vector

C
= General Data-parallelism

Cellular automaton transitions from a state s into the next state S"
s> 8 © Vec€&E sic~ ¢ = 1s,c) ie.allcells of a state
transition concurrently into new cells by following a rule 1.

Next_State = forall World_Indices in World do Rule (State, World_Indices);

Vector Machines

General Data-parallelism
TROOMTROIO!

Data Parallelism

Vector Machines
General Data-parallelism

RO A= Lo O MR O
Translates into CPU-level vector operations
as well as multi-core or
fully distributed operations
..Eg_ "

31 real = ((0, -1, ®), (-1, 5, -1), (@, -1,
proc Unsharp Mask (P, (i, j) : index (Inage)) : real

(return + reduce (Mask * P [i=1..1+1, 3-1..3+11);}
n Image do Unsharp_Mask (Picture, px);

const Mask : [1 .. 3,1

const Sharpened_Picture = forall px

Data Parallelism

,.

Vector

C
= General Data-parallelism

Cellular automaton transitions from a state S into the next state "
s> 8 © VcE 8ic~ ¢ = 1s,c) ie.allcells of a state
transition concurrently into new cells by following a rule 1.

Next_State = forall World_Indices in World do Rule (State, World_Indices);

John Conway’s Game of Life rule:

proc Rule (S, (i, §) : index (World)) : Cell {
const Population : index ({8 .. 9}) =

+ reduce Count (Cell.Alive, S [i -1 .

return (if Populatior

Il (Populatior == Cell.Alive) then Cell.Alive

else Cell.Dead);

Data Parallelism

const Index = {1 .. 100000000},

Vector_1, Vector_2 : [Index] real = 1.0;

proc Equal (v1, v2) : bool

{return && reduce (v1 == v2);

Function is
“promoted”

Vector Machines

Reduction

-operations are

evaluated in a concurrent

divide-and-conquer

¥

(binary tree) structure.

Translates into CPU-level vector operauons

as well as multi-core or
fully nbu&ed nperahons

Data Parallelism

Vector Machines

General Data- parallellsm

.3

RO/

real = ((o, -1, @), (-1, 5, -1), (o,

Talne g

Data Parallelism

Vector

General Data-parallelism

Data Parallelism
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