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#pragma once

1

2

3| #include <string>

4| #include <unordered_map>
5| #include <memory>

6| #include <cassert>

7 | #include <shared_mutex>
8

9

#include <CommonUtilities/Config.h>
10| #include <CommonUtilities/System/IDGenerator.h>
11| #include <CommonUtilities/Structures/FreeVector.hpp>
12| #include <CommonUtilities/Utility/JsonUtils.hpp>
13| #include <CommonUtilities/Utility/Concepts.hpp>
14 | #include <CommonUtilities/Utility/Clonable.hpp>

15

16 namespace CommonUtilities

17| {

18 template<typename IDType = std::string view, typename Hash = std::hash<IDType>> requires IsHashableType<Hash, IDType>
19 class Blackboard

20 {

21 public:

22 Blackboard() = default;

23 ~Blackboard() = default;

24

25 Blackboard(Blackboard&& aOther);

26 Blackboard(const Blackboard& aOther);

27

28 Blackboard& operator=(Blackboard&& aOther);

29 Blackboard& operator=(const Blackboard& aOther);
30

31 template<typename T>

32 NODISC const T& Get(const IDType& aID) const;

33

34 template<typename T>
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NODISC T& Get(const IDType& aID);

template<typename T>
NODISC const T* TryGet(const IDType& aID) const;

template<typename T>
NODISC T* TryGet(const IDType& alD);

template<typename T>
void Set(const IDType& aID, T&& aValue);

template<typename T, typename... Args> requires std::constructible from<T, Args...

void Emplace(const IDType& aID, Args&&... someArgs)

{
using ValueType = std::decay_t<T>;

std::scoped_lock lock(myMutex);

ValueMap<ValueType>& map = FindValueMap<ValueType>();
map.Emplace(aID, std::forward<Args>(someArgs)...);

template<typename T>
void Erase(const IDType& alID);

template<typename T>
NODISC bool Has(const IDType& aID) const;

template<typename T>
NODISC bool HasType() const;

void EraseKey(const IDType& aID);

void Clear();

private:

class ValueMapBase
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{
public:

ValueMapBase() = default;
virtual ~ValueMapBase() = default;

NODISC virtual bool Has(const IDType& aID) = O;

virtual void Erase(const IDType& aID) = ©;
virtual void Clear() = 9;

NODISC virtual std::unique_ptr<ValueMapBase> Clone() const = 0;

private:
bool dummy = false;
NLOHMANN_DEFINE_TYPE_INTRUSIVE(ValueMapBase, dummy);
¥

template<typename T>
class ValueMap final : public Clonable<ValueMapBase, ValueMap<T>>
{
public:
ValueMap() = default;
~ValueMap() = default;

NODISC const T& Get(const IDType& aID) const

{

return myValues.at(myIndices.at(Hash{}(aID)));
}
NODISC T& Get(const IDType& aID)
{

return myValues.at(myIndices.at(Hash{}(aID)));
}

NODISC const T* TryGet(const IDType& aID) const

{
if (auto it = myIndices.find(Hash{}(aID)); it != myIndices.end())

{
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return std::addressof(myValues.at(it->second));

}
return nullptr;
}
NODISC T* TryGet(const IDType& alD)
{
return const_cast<T*>(std::as_const(*this).TryGet(aID));
}

template<typename... Args>
void Emplace(const IDType& aID, Args&&... someArgs)

{
const std::size_t hash = Hash{}(aID);
if (const auto it = myIndices.find(hash); it != myIndices.end())
{
myValues[it->second] = T{ std::forward<Args>(someArgs)... };
}
else
{
std::size_t index = myValues.emplace(std::forward<Args>(someArgs)...
UNSD auto insert = myIndices.try_emplace(hash, index);
assert(insert.second);
}
}
void Insert(const IDType& aID, const T& aValue)
{
Emplace(aID, aValue);
}
void Insert(const IDType& aID, T&& aValue)
{
Emplace(aID, std::move(aValue));
}

NODISC bool Has(const IDType& aID) override

)5



146 {

147 return myIndices.find(Hash{}(aID)) != myIndices.end();

148 }

149

150 void Erase(const IDType& aID) override

151 {

152 if (const auto it = myIndices.find(Hash{}(aID)); it != myIndices.end())
153 {

154 myValues.erase(it->second);

155 myIndices.erase(it);

156 }

157 }

158 void Clear() override

159 {

160 myValues.clear();

161 myIndices.clear();

162 }

163

164 private:

165 using IDIndicesMap = std::unordered_map<std::size_t, std::size_t>;
166

167 FreeVector<T> myValues;

168 IDIndicesMap myIndices;

169

170 friend void to_json(nlohmann::json& alSON, const ValueMap& aValues)
171 {

172 if constexpr (HasToJson<T>)

173 {

174 if constexpr (HasKeyType<T> && HasMappedType<T>)

175 {

176 if constexpr (HasToJson<typename T::key type> && HasToJlson<typename T::mapped_type>)
177 {

178 aJSON[ "myValues"] = aValues.myValues;

179 aJSON[ "myIndices"] = aValues.myIndices;

180 }

181 }

182 else if constexpr (HasValueType<T>)
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if constexpr (HasToJson<typename T::value type>)

{
aJSON[ "myValues"] = aValues.myValues;
aJSON["myIndices"] = aValues.myIndices;
}
}
else
{
aJSON[ "myValues"] = aValues.myValues;
aJSON[ "myIndices"] = aValues.myIndices;
}
}
}
friend void from_json(const nlohmann::json& aJSON, ValueMap& aValues)
{
if constexpr (HasFromJson<T>)
{
if constexpr (HasKeyType<T> && HasMappedType<T>)
{
if constexpr (HasFromJson<typename T::key type> && HasFromJson<typename T::mapped_ type>)
{
aValues.myValues = aJSON["myValues"];
aValues.myIndices = aJSON["myIndices"];
}
}
else if constexpr (HasValueType<T>)
{
if constexpr (HasFromJson<typename T::value_type>)
{
aValues.myValues = aJSON["myValues"];
aValues.myIndices = aJSON["myIndices"];
¥
}
else
{

aValues.myValues = aJSON["myValues"];
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aValues.myIndices = aJSON["myIndices"];

};

template<typename T>
NODISC auto FindValueMap() const -> const ValueMap<T>&;

template<typename T>
NODISC auto FindValueMap() -> ValueMap<T>&;

using TypeValueMap = std::unordered_map<std::size_t, std::unique_ptr<ValueMapBase>>;

TypeValueMap myData;
mutable std::shared_mutex myMutex;

friend struct nlohmann::adl serializer<std::unique_ptr<ValueMapBase>>;

NLOHMANN_DEFINE_TYPE_INTRUSIVE(Blackboard, myData);
}s

template<typename IDType, typename Hash> requires IsHashableType<Hash, IDType>
inline Blackboard<IDType, Hash>::Blackboard(Blackboard&& aOther)

{
std: :scoped_lock lock(aOther.myMutex);

myData = std::move(aOther.myData);

¥
template<typename IDType, typename Hash> requires IsHashableType<Hash, IDType>

inline Blackboard<IDType, Hash>::Blackboard(const Blackboard& aOther)

{
std: :shared_lock lock(aOther.myMutex);

for (const auto& [id, map] : aOther.myData)

{
myData[id] = map->Clone();



257 }

258

259 template<typename IDType, typename Hash> requires IsHashableType<Hash, IDType>
260 inline Blackboard<IDType, Hash>& Blackboard<IDType, Hash>::operator=(Blackboard&& aOther)
261 {

262 if (this == &aOther)

263 return *this;

264

265 std: :scoped_lock lockl(myMutex);

266 std::scoped_lock lock2(aOther.myMutex);

267

268 myData = std::move(aOther.myData);

269

270 return *this;

271 }

272 template<typename IDType, typename Hash> requires IsHashableType<Hash, IDType>
273 inline Blackboard<IDType, Hash>& Blackboard<IDType, Hash>::operator=(const Blackboard& aOther)
274 {

275 if (this == &aOther)

276 return *this;

277

278 std::scoped_lock lockl(myMutex);

279 std: :shared_lock lock2(aOther.myMutex);

280

281 for (const auto& [id, map] : aOther.myData)

282 {

283 myData[id] = map->Clone();

284 }

285

286 return *this;

287 }

288

289 template<typename IDType, typename Hash> requires IsHashableType<Hash, IDType>
290 template<typename T>

291 inline const T& Blackboard<IDType, Hash>::Get(const IDType& aID) const

292 {

293 std::shared_lock lock(myMutex);
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const ValueMap<T>& map = FindValueMap<T>();
return map.Get(aID);

template<typename IDType, typename Hash> requires IsHashableType<Hash, IDType>
template<typename T>
inline T& Blackboard<IDType, Hash>::Get(const IDType& aID)

{
std: :scoped_lock lock(myMutex);
ValueMap<T>& map = FindValueMap<T>();
return map.Get(aID);

}

template<typename IDType, typename Hash> requires IsHashableType<Hash, IDType>
template<typename T>
inline const T* Blackboard<IDType, Hash>::TryGet(const IDType& aID) const

{
std: :scoped_lock lock(myMutex);

const ValueMap<T>& map = FindValueMap<T>();
return map.TryGet(aID);

template<typename IDType, typename Hash> requires IsHashableType<Hash, IDType>
template<typename T>
inline T* Blackboard<IDType, Hash>::TryGet(const IDType& aID)

{
std: :scoped_lock lock(myMutex);

ValueMap<T>& map = FindValueMap<T>();

return map.TryGet(aID);

template<typename IDType, typename Hash> requires IsHashableType<Hash, IDType>
template<typename T>



331 inline void Blackboard<IDType, Hash>::Set(const IDType& aID, T&& aValue)
332 {

333 Emplace<T>(aID, std::forward<T>(aValue));

334 }

335

336 template<typename IDType, typename Hash> requires IsHashableType<Hash, IDType>
337 template<typename T>

338 inline void Blackboard<IDType, Hash>::Erase(const IDType& aID)

339 {

340 std: :scoped_lock lock(myMutex);

341

342 ValueMap<T>& map = FindValueMap<T>();

343 map.Erase(aID);

344 }

345

346 template<typename IDType, typename Hash> requires IsHashableType<Hash, IDType>
347 template<typename T>

348 inline bool Blackboard<IDType, Hash>::Has(const IDType& aID) const

349 {

350 std: :shared_lock lock(myMutex);

351

352 const ValueMap<T>& map = FindValueMap<T>();

353 return map.Has(aID);

354 }

355

356 template<typename IDType, typename Hash> requires IsHashableType<Hash, IDType>
357 template<typename T>

358 inline bool Blackboard<IDType, Hash>::HasType() const

359 {

360 static constexpr std::size t key = Type<T>::ID();

361

362 const auto it = myData.find(key);

363 return it != myData.end();

364 }

365

366 template<typename IDType, typename Hash> requires IsHashableType<Hash, IDType>

367 inline void Blackboard<IDType, Hash>::EraseKey(const IDType& aID)
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std: :scoped_lock lock(myMutex);

for (auto& [id, map] : myData)
{

map.Erase(alD);

template<typename IDType, typename Hash> requires IsHashableType<Hash, IDType>
inline void Blackboard<IDType, Hash>::Clear()

{
std::scoped_lock lock(myMutex);
for (auto& [id, map] : myData)
{
map.Clear();
}
¥

template<typename IDType, typename Hash> requires IsHashableType<Hash, IDType>
template<typename T>
inline auto Blackboard<IDType, Hash>::FindValueMap() const -> const ValueMap<T>&
{

static constexpr std::size_t key = Type<T>::ID();

return *static_cast<ValueMap<T>*>(myData.at(key).get());

template<typename IDType, typename Hash> requires IsHashableType<Hash, IDType>
template<typename T>
inline auto Blackboard<IDType, Hash>::FindValueMap() -> ValueMap<T>&

{
static constexpr std::size t key = Type<T>::ID();

if (const auto it = myData.find(key); it != myData.end())
{

return *static_cast<ValueMap<T>*>(it->second.get());
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PolymorphicJsonSerializer<std: :unique_ptr<ValueMapBase>>::template RegisterTypes<ValueMap<T>>();

UNSD auto insert = myData.try_emplace(key, std::make_unique<ValueMap<T>>());
assert(insert.second);

return *static_cast<ValueMap<T>*>(insert.first->second.get());

NLOHMANN_JSON_NAMESPACE_BEGIN
template<>
struct adl_serializer<std::unique_ptr<typename CommonUtilities::Blackboard<>::ValueMapBase>>
: cu::PolymorphicJsonSerializer<std: :unique_ptr<typename CommonUtilities::Blackboard<>::ValueMapBase>>
}s

NLOHMANN_JSON_NAMESPACE_END



