
Develop your own Database

Week 8



Review Sprint 3
• Master’s project

• Review Sprint 3

• Performance Challenge

• Group Meetings



#1: Multi-Threading and NUMA

• Mostly, we have looked at single-threaded performance

• Some queries can be run in

parallel quite well, others

perform worse the more

cores we use

• We want to improve the

scheduler and remove

dependencies between tasks

• Wherever it is a bottleneck, we also want to improve the NUMA placement

• The measurement infrastructure is there - let‘s run Hyrise on 480 cores
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#2: Replication and Logging

• Analytical workloads can saturate 

single machine database servers

l Replica nodes can process read-
only queries on snapshots of the 
master node without violating 
transactional consistency

l To update the replica nodes, 
logging information can be used
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#3: Cardinality and Statistics

• Cardinality estimations are crucial for finding good query plans

• Currently, we have only

histograms in Hyrise

• There are further statistics 

with different tradeoffs, i.e.,

Cost vs Estimation quality

• How do we select the appropriate one?
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#4: TPC-DS

• So far, we have worked with the TPC-H benchmark

• The TPC-DS (Decision Support) benchmark uses

more complex SQL queries (sometimes 100s of

lines)

• By improving the optimizer and the operators, we

hope to (again) improve the performance of Hyrise 

by orders of magnitude

• Also, we will get to implement still missing SQL 

features
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Review Sprint 3
• Good Things First J

– Most implementations work out of the box

– 6 / 7 compile on macOS / Linux without changes

– The number of tests range from 46 to 71 (Group 5)

– One group’s tests were failing

– One test case took more than 80 seconds to complete

– Some shortcut opportunities for dictionaries are missed

– Sometimes code could be made more understandable by adding a comment

– Not all groups did format / lint their code before handing it in



Feedback Sprint 3
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Review Sprint 3

const std::shared_ptr<ValueSegment<T>>& p_segment =
std::dynamic_pointer_cast<ValueSegment<T>>(base_segment);

_attribute_vector =
std::dynamic_pointer_cast<BaseAttributeVector>(

std::make_shared<FittedAttributeVector<uint8_t>>(
column.size())); 

const auto value_column =
dynamic_cast<ValueSegment<T>*>(base_segment.get());



Review Sprint 3
...
else if (scan_type == ScanType::OpNotEquals &&

search_value_lower_bound == search_value_upper_bound) {
for (ChunkOffset chunk_offset{0}; chunk_offset < values.size();

chunk_offset++) {
pos_list->push_back(RowID{chunk_id, chunk_offset});

}
return;

}



Review Sprint 3
switch (attribute_vector->width()) {

case sizeof(uint8_t): {
const auto fitted_attribute_vector = std::static_pointer_cast<

const FittedAttributeVector<
uint8_t>>(attribute_vector);

DebugAssert(fitted_attribute_vector != nullptr, "cast failed");

auto row_id = RowID();
row_id.chunk_offset = i;
row_id.chunk_id = current_chunk_id;
pos_list->emplace_back(std::move(row_id));



// Scanning reference columns
for (const auto& pos : *ref_pos_list) {

const auto& value_seg = std::dynamic_pointer_cast<ValueSegment<T>>(
ref_seg);

const auto& dict_seg = std::dynamic_pointer_cast<DictionarySegment<T>
>(ref_seg);

if (value_seg != nullptr) {
const auto& value = value_seg->values()[chunk_offset];
match = _matches_search_value(value);

} else if (dict_seg != nullptr) {
const auto& value = dict_seg->get(chunk_offset);
match = _matches_search_value(value);

}
…

}
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template <typename S>
std::function<bool(S, S)> get_comparator(ScanType scanType) {
std::function<bool(S, S)> result;
switch (scanType) {
case ScanType::OpEquals: {
result = [](S left, S right) { return left == right; };
break;

}
...

}
}

}
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template<typename S, typename Comparator>
void scan(...) {
for (const auto& value : segment) {
if (Comparator{}(value, search_value) {
// ... the value matches

}
}

}
scan<T, std::equals<T>>()



Performance Challenge
• One table of 10.000.000 records

• Chunk sizes: 100K, 1M, 9.9M

• 3 integer columns

• Varying uniqueness -> different selectivities

• Several experiments on

• ValueSegments

• DictionarySegments

• Dictionary + ReferenceSegments

• 100 executions per experiment including cache flushing

• All working solutions produced the same results



Ranking

Group 
Group 4

(PF, JJ, DS)
Group 5 + 8

(MF, KO, MW)
(JE, LI, LL)

Group 1
(EK, AL, AR)



ValueSegment



DictionarySegment



ReferenceSegment


