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(13)

/ Generating the Parallel Calcultion Plan
// Input is a list of expressions pre-ordered by Rule Engine
generate_plan(expr_list)

{
for (expr in expr_list)
{
if expr does not depends on others, then
{
pull this expr out from expr_list
put this expr in independ_expr_list
}
}

ifindepend_expr_list is not empty, then

{

generate_measure_based_parallel_plan_for_ind_expressions(

independent_expr_list

generate_range_based_parallel_plan(expr_list)

// Extract the range parallelizable dimension of the expression

dimension_name
extract_parallelizable_level(expr)

{

if (expr is special expression )

ooooood
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(14)

{
retum outermost dimension of this expr's rangeablelnitx
}
else
{
is the expression a constant expression?
{
/4 Constant expression is considered as scalar,
identified by empty string
' retum ™
}
else
{
retum outermost dimension of LHS measure
instance's intersection
' }

}

generate_measure_based_parallel_plan_for_ind_expressions(

independent_expr_list)

// Break up all expressions by level of parallelization
create map of dimension name to list of expressions
for (expr in independent_expr_list)
{
parallelizable_dim = extract_parallelizable_level (expr)
add expr to the map entry for parallelizable_dim

for each entry in the map

{

gooooon
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let dim_name be the key in the entry

let sub_expr_list be expression list of the entry

if size of sub_expr;list is too large

we further break sub_expr_list to multiple smaller
sub_expr_list

for each smaller sub_expr._list or just the sub_expr_list itself

{

generate_plan_for_same_level_same_group(dim_name, sub_expr_list)

generate_range_based_parallel_plan(expr_list)

{

let outerdim_divided_list be a list of Pair (
dimension name,

list of expressions)

for (expr in expr_list)

{

outer_dim_name = extract_parallelizable_level (expr)

if outer_dim_name s different than the dim name of the ast
element in outerdim_divided_list

{

append a new pair of (outer_dim_name, empty expr
list) to outerdim_divided_list

/

gooooon
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outerdim_divided_list

}

for each pair of (dim_name, expr_list) in the outerdim_divided_list

{

(16)

append expr to the expression list of the last element in

generate_plan_for_same_level(dim_name, expr_list)

store the generated plan and return

V4 Generate the Range Parallelized Calculation Plan

generate_plan_for_same_level(parallelizable_dim, expr_list)

{

if (parallelizable_dim is empty)

{

generate_plan_for_same_level_same_group(parallelizable_dim, expr_list)

}

else

{

barrier calculations

expr_list_fist

gooooon

/

V4

Handle the scalar evaluation case

Parallelization by range, first break up based on

let expr_list_list be a list of list of expressions

for (expr in expr_list)

{

let the current_expr_list be the last element in the

first check barrier calculation
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instances

17

collect this expr's RHS (right handside) measure

if any of the RHS measure instance satisfies:

1. RHS is calculated by a previous

expression in current_expr_list

parallelizable_dim

2 And is at aggregated level above
then

Vi Expr must be evaluated after all

expressions in current_expr_list are evaluated

expr_list_list

append a new expression list to the

reset the current_expr_list to the new

expression list just created

append expr to current_expr_list

for (each sub_list in the expr_list_list)

{

generate_plan_for_same_level_same_group(parallelizable_dim, sub_fist)

}

generate_plan_for_same_level_same_group(parallelizable_dim, expr_list)

{

or cleaned

gooooon

/

First collect all measure instance that needs to be aggregated
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let Ihs_set be the set of LHS measure instances

let agg_map be a map that maps from aggregated intersection to

measure instance

intersection,

expressions

gooooon

for (expr in expr_list)

{
collect measure instances in the expr,
if the measure instance is at aggregated leve/
add an entry to the agg_map, key is the aggregated
value is the set of measure instances
collect LHS measure instances in the éxpr fo lhs_set
}
V4 Handle the trivial case - no further parallelization is needed

if agg_map is emply, and parallelizable_dim is also empty
{
create a new calculation step
create a sequential calculation task in this step
add the expr_list to this new task

the seqential calculation task will simply evaluate all
in sequential mode, no further parallelization needed

retum;

/ Handle aggregation
if (agg_map is not empty, or lhs_set is not empty)
{

creale a new step of calculation (init_step), append it to
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(19)

current plan
also create a new task (inif_task) that does the measure
creation and clean up

add init_task fo init_step

for (all measure instances in the lhs_set and the égg_map)

{
add the measure instance to the init_task
the init task, when executed, will create the measure
instance if not exist
or clean it up if it already exists
}
/

Vi Create aggregation step
let seq_agg_map, src_range_agg_map, dst_range_agg_map,
twodim_range_agg_map
be 4 maps, each maps intersection to a set of measure instances
if the agg_map is not empty
{
for each intersection, set of measure instances pair in the agg_map
if the measure to aggregate has no data
{
// Use regular sequential aggregation if no data in involved.

add this intersection and its associated set of measures to

seq_agg_map
}
else if the intersection is scalar, like aggregating everything fo
all product/ all location '
{
V4 Use source ranged aggregation
add this intersection and its associated set of
oooooao
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“measures fo src_range_agg_map
}
else if the outer most dimension has small number of
positions, defined by a system threshold ,
but next outer dimension has larger number of

positions

/ Use Two Dim Range Aggregation
add this infersection and its associated set of
measures to twodim_range_agg_map

}

else

{
v/ Range by Destination as default
add the intersection and its associated set of

measures to dst_range_agg_map

}

Create a new calculation step (agg_step), append it to current plan
if seq_agg_map is not empty
/ ,
create a sequential aggregation task, put all measures in the
seq_agg_map to this task
add this task to the current aggregation step

if src_range_agg_map, dst_range_agg_map,
twodim_range_agg_map is not empty

{

for each (intersection, set of measures pair) in the three maps

{

gooooon
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information to it
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if per intersection, the set of measures is too large

break up the set of measures to smaller sets

create a source range agyg task for entries in

src_range_agg_map

dst_range_agg_map

or a dst range agg task for entries in

10
or a twodim range agg task for entries in

twodim_range_agg_map

add the set of measures to this task
add the task to current agg step
further parallelize the task by range by adding

partition information to it

S

Ooooooooooo
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create a Calculation step and append the step to current plan
if (parallelizable_dim is empty)
[

create a sequential calc task

add the expr_list to the sequential calc task

add the task to the calculation step

30
else

create a range parallelized calculation task

add the expr_list to the range based calc task

add the task to the calculation step

further parallelize the task by range by adding partition

}
40
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