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| Matrix Multiply

| A pair of matrices comes in

package and pass them to scheduler

| scheduler gives to divider

Divider packages small pieces,

: Matrix Multiply

| passes package back to scheduler |
scheduler sends pieces separately to body

| body performs multiply on each piece |
body gives result to undivider

| undivider collects until has all |
when has all, sends collection on

| . _MatrixProductOut |
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MatPairln

Prepare for Divider of Mat. Mult.

create the standard DivideUndivide container
populate it with the initial containers and values

stdDivUndivCntnrOut
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stdDivUndivCntnrIn

ScheduleDivide

stdDivUndivCntnrOut PieceOut ResultCntnrOut

stdDivUndivCntnrIn

Divider for Matrix Multiply

A pair of matrices comes from scheduler
The pair is inside the standard payload container

Container for divider-local-vars next to that
Container for undivider-local-vars next to that

in the first n-1 pieces, place into local-var contr

and place meta-data for next piece into it
for pair

until no more pieces to peel off
Note: This divider only slices (peels off
rows for left-matrix, cols for right-matrix)
loopLeft-start: copy next row for this left-mat piece
when all rows copied, give left-mat piece to
packager

loopPackager-start: when have a left-piece and a
right-piece with same piece-tag and same parent-
tag as a piece-package-container, make a new
piece-pair-contr and place the left & right into it
then place the piece-pair-contr into the piece-
package-contr until all pieces collected

stdDivUndivCntnrOut
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The number of pieces to divide into is next to pair

get sizes of matrices, calculate how many rows/cols

make a new piece-package-contr & give to packager
loop1-start: make new piece-contrs from parent, calc

one new contr for left-mat piece, one for right, one

pass piece-containers on and go back to loop1-start

loopRight-start: same as left, except cols & right-mat

Pieceln

Body for Matrix Multiply

Note: because divided only into strips, the result-
pieces are complete sub-matrices which just need
to be placed in the proper position.

A piece comes in

row-loop-start: peel off next row

col-loop-start: for a given row, peel off next col

elem-loop-start: for a given row & col, peel off
each pair of corresponding elements, multiply,
and send result to vector-reduction

reduce-loop-start: stick in vector-reduction
already have

collect-loop-start: collect reduced result-elements
into result-piece

when last element put into result-piece, send to
undivider

Note: this body also fits the divide-body-undivide
pattern, and can be made a nested one if desired.
Expecting compiler to recognise this and adjust
the code it statically-schedules accordingly..

ResultOut

then pass the piece-package-contr back to scheduler

L]
¥
(]
L
1
1
L]
1
L]
L]
L]
1
L]
1
1
i
L]
1
1
L]
]
[}
1
L]
1
1
L]
1
1
1
L}
1
1
]
1
1
1
1
1
1
L}
1
1
1
L}
1
A}
1
1
1
i
1}
1
L)
1
L}
.
)
|}
A}
1)
A}
L}
)
A}
A}
A
A
A

ResultPieceln

ResultCntnrln

Undivider for Matrix Multiply

Note: because divided only into strips, the result-
pieces are complete sub-matrices which just need
to be placed in the proper position.

A result-piece comes in
pick out the end-result-container with the same
original-pair tag
use the meta-info the divider used to create the
piece to decide where it goes
place it there
when this is the last result-piece, send it out
otherwise send the end-result-contr back
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ResultDone AddMorePieces
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ResultPieceln

ScheduleUndivide

CompoundPieceDone RootResultDone
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An_Input Pair
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ArrayOfRows-ArrayCntnr

address in container—b:LeﬁMatrixl RightMatrix | tag

type of value paired to that address—é—}name l
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A Meta Piece

StdMetaPiece-Cntnr

(give Addr of row then col)

MatRow-ArrayCntnr

name

MatCol-ArrayCntnr

MatRow-ArrayCntnr

MatRow-ArrayCntnr

MatMult-MetaDataOfPiece-Cntnr

MatMult-UndivLocal Vars-Cntnr

J int J int ]

i symbol I_ int J int ] int ] name

name

I . . .
maxNumPieces | networkSize | compSize

StdMetaPiece-tagCntnr

RootID | LevelOfRecursion | ParentNum | PieceNum | whereFindActual Data

int

l int

l int E 3 s_yrfl])_ol_ I_ int l int

int

I name

Implementation Specific
Contents are not visible to app

(In the first working run-time, this is the IP-addr of the
peer which holds the actual data of the input-pair)

StdMetaPiecePkg- ArrayCntnr

(After “Prepare for Divider of Mat. Mult” the StdMetaPiecePkg
will have a single piece which specifies the entire input-pair)

(After “Prepare for Divider of Mat. Mult” the Result will
* have a new, empty matrix of size rowsOfLeft, colsOfRight)

A Result_Matrix |

A Result Carrier

Data Structures in the
Matrix Multiply Program



