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int32_tx array_LINEORDER1_LINEORDER_LO_QUANTITY1 = getArrayFromColumn_int32_t(col_LINEORDER1_LINEORDER_LO_QUANTITY1);

TID tuple_id_DATES1=0;

HashTablePtr generic_hashtable_DATES_D_DATEKEY1l=getHashTable(table_DATES1, "DATES.D_DATEKEY.1");

hashtable_tx hashtable_DATES_D_DATEKEY1= (hashtable_t*) getHashTableFromSystemHashTable(generic_hashtable_DATES_D_DATEKEY1);
double computed_var = double(@);

SUM_OF_LINEORDER_LO_EXTENDEDPRICE1_MUL_LINEORDER_LO_DISCOUNT1_SUM = 0;

size_t current_result_size=0;
size_t allocated_result_elements=10000;
doublex result_array_REVENUE = (doublex) realloc(NULL, allocated_result_elements *x sizeof(double));

size_t num_elements_LINEORDER_1 = getNumberOfRows(table_LINEORDER1);
for(size_t tuple_id_LINEORDER1=0; tuple_id_LINEORDER1<num_elements_LINEORDER_1; ++tuple_id_LINEORDER1) {
if((( array_LO_DISCOUNT1[tuple_id_LINEORDER1] >= 1.0f))) {
if((( array_LO_DISCOUNT1[tuple_id_LINEORDER1] <= 3.0f))) {
if(((array_LINEORDER1_LINEORDER_LO_QUANTITY1[tuple_id_LINEORDER1] < 25))) {
unsigned long hash_DATES_D_DATEKEY1 = HASH(array_LO_ORDERDATE1[tuple_id_LINEORDER1]) & hashtable_DATES_D_DATEKEY1l->mask;
hash_bucket_t *b_Datek = &hashtable_DATES_D_DATEKEY1l->buckets [hash_DATES_D_DATEKEY1];
while (b_Datek) {
for (size_t b_tid_Datek = @; b_tid_Datek < b_Datek->count; b_tid_Datek++) {
if (b_Datek->tuples[b_tid_Datek].key == array_LO_ORDERDATE1[tuple_id_LINEORDER1]) {
tuple_id_DATES1=b_Datek->tuples[b_tid_Datek].value;

computed_var = array_LO_EXTENDEDPRICE1[tuple_id_LINEORDER1] % array_LO_DISCOUNT1[tuple_id_LINEORDER1];

_quantity

SUM += computed_var;
}
}
b_Datek = b_Datek->next;

}
}
result_array_REVENUE [current_result_size] = SUMarray_LO_ORDERDATE1_OF_LINEORDER_LO_EXTENDEDPRICE1_MUL_LINEORDER_LO_DISCOUNT1_SUM;
current_result_size++;
std::vector<ColumnPtr> result_columns;
result_columns.push_back(createResultArray_double("REVENUE", result_array_REVENUE, current_result_size));
TablePtr result_table=createTableFromColumns("LINEORDER", &result_columns[@], result_columns.size());
/* Add build hash tables to result table. x/

/* Clean up resources. */

return result_table;
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int32_tx array_LINEORDER1_LINEORDER_LO_QUANTITY1 = getArrayFromColumn_int32_t(col_LINEORDER1_LINEORDER_LO_QUANTITY1);

um(A*B)

TID tuple_id_DATES1=0;
HashTablePtr generic_hashtable_DATES_D_DATEKEYl=getHashTable(table_DATES1, "DATES.D_DATEKEY.1");
hashtable_tx hashtable_DATES_D_DATEKEY1= (hashtable_t*) getHashTableFromSystemHashTable(generic_hashtable_DATES_D_DATEKEY1);

double computed_var = double(@);
SUM_OF_LINEORDER_LO_EXTENDEDPRICE1_MUL_LINEORDER_LO_DISCOUNT1_SUM = @;

* sizeof(double));

+tuple_id_LINEORDER1) {

* Ba "dWidfh"bOU“d -2 compU‘re“‘bOU“d e e e
*  Possibility for code optimizations

E1[tuple_id_LINEORDER1]) {

ORDER1] * array_LO_DISCOUNT1[tuple_id_LINEORDER1];

O_EXTENDEDPRICE1_MUL_LINEORDER_LO_DISCOUNT1_SUM;

VENUE, current_result_size));
TablePtr result_table=createTableFromColumns("LINEORDER", &result_columns[@], result_columns.size());
/* Add build hash tables to result table. */

/* Clean up resources. /

return result_table;
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Branching

for(int 1 = 0; 1 < input_size; ++1){
if(col[1] < pred)
aggt=agg_col[i];
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Motivating Examples

Branching

for(int 1 = 0; 1 < input_size; ++1){
if(col[1] < pred)
aggt=agg_col[i];

B~ W o =

}

Predicated

for(int 1 = 0; 1 < input_size; ++1) {
agg+=agg_col[i]*(col[i] < pred);
}
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Branching

for(int 1 = 0; 1 < input_size; ++1){
if(col[1] < pred)
aggt=agg_col[i];

Predicated

for(int 1 = 0; 1 < input_size; ++1) {
agg+=agg_col[i]*(col[i] < pred);
}

SIMP (zro2;

for(int 1 = 0; 1 < simd_size; ++1)
mask= SIMD_COMP (simd_col[i], pred
if (mask) {
for (int j=0;j < SIMD_LENGTH; ++73) {
if ((mask >> J) & 1)
aggt=agg_col[i];

{
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Motivating Examples

Branching

for(int 1 = 0; 1 < input_size; ++1){
if(col[1] < pred)
aggt=agg_col[i];

B~ W o =

}

Predicated

a) Single Predicate

cé) 200 1| for(int i = 0; i < input_size; ++i)({

= 2 agg+=agg_col[i]* (col[i] < pred);

s 3

o)

= 200

: SIMPD [zro2)

N

= 100 for(int i = 0; 1 < simd_size; ++1i){

& mask= SIMD_COMP (simd_col[i],pred) ;

) J if (mask) {

o 0 — | | | | = for (int 3=0;3 < SIMD_LENGTH; ++7) {
0 020400608 1 if ((mask >> 3) & 1)

— aggt=agg_col[i];
Selectivity
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Motivating Examples

a) Single Predicate
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a) Single Predicate
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Motivating Examples

8 Aggregates
1 Filter Predicate

N\

a) Single Predicate " b) Query le c) Query Q6
fé) 300 | _i'z'e':'c;:':':':': 400 [~ | | | £
.E 17000 :: OO DD i H
S 200
Z 500 | - '
£ 100 H
S
2 o™
§ )5 2 B B e SO e RN MR aE e 0L I 0 0 = A 0 O ) ) =
0 0.2040.6 0.8 1 0 0.2040.6 08 1 0 0.2040.608 1
Selectivity Selectivity Selectivity

—— Branching Scan —+— SIMD Scan —&— Predicated Scan —¢— Predicated SIMD Scan

OTTO YON GUERICKE )
UNIVERSITAT
onversirit l | N %




Motivating Examples
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Evaluation Setup

Evaluation Criteria

* Nuwmber of predicates
* Nuwber of aggregates inside loop

Workload & Machine

* TPC-H Lineltem table SF 10
* [ntel Xeon E9-2630 v3 with SSE4.2

Variants:

* Branching vs. Predication
* Scalar vs. SIMP
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Time 1n ms

Branching Scan
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Nuwmber of Predicates
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Results:
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Nuwmber of Predicates
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Work Inside the Loop
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Work Inside the Loop
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Work Inside the Loop

Branching Scan SIMD Scan
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Decision Trees

Nuwber of Predicates

<0.05 >=0.05

#predicates #predicates

<4 >=4
Branching SIMD
Scan Branching

Number of Aggregates

<0.1 >=0.1
SIMD
#aggregates redicated
<é >=6
Branching

<0.05 >=0.05

SIMD SIMD
Branching Predicated
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Conclusion

* lnereasing number of aggreqates slows down
predicated variants

* SIMPD outperforwms scalar variants for several
predicates

Pipeline code for filter-6-aggregate pipelines!
Decision frees as a result of our evaluation in the paper

Future Work

* Hash table put / probe (joins, groupings)
* Avutomatic calibration for query compilation

* *
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Selectivity of Two
Predicates

Conditional AND Scan Bitwise AND Scan

300

Time 1n ms

Time In ms

OTTO VON GUERICKE
UNIVERSITAT
MAGDEBURG INF



