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Who am I?

« Started using C++ professionally in 2071
« Background in mathematical Optimization

* Professional Career
 Started with Scientific Computing
« Many different projects as scientific Assistant
» Bruker Daltonics timsMRMS Software lead
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Code Review

class Core {
std::unique_ptr<Task> currentlyRunning = nullptr;

//...

s
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Code Review

class Core {
std::unique_ptr<Task> currentlyRunning = nullptr;

std: :mutex m;
std::condition variable cv;
// protected by mutex
TaskPortal portal;

//...

s
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Code Review

class Core {

/...

void run() {
while(true) {

s
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Code Review

class Core {

/...

void run() {
while(true) {
auto task = getNextTask();
if(task) {
// do some preparation and schedule task
currentlyRunning = std::move(task);
// read data from instrument

s
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Code Review

class Core {

//...
std::unique_ptr<Task> getNextTask() {

std: :unique_lock lock(m);
std::unique_ ptr<Task> nextTask = nullptr;
if(cv.wait for(lock, timeout, [&] { return portal.hasTask(); })) {

return nextTask;

}
//...

s
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Code Review

class Core {

//...
std::unique_ptr<Task> getNextTask() {

std: :unique_lock lock(m);

std::unique_ ptr<Task> nextTask = nullptr;

if(cv.wait for(lock, timeout, [&] { return portal.hasTask(); })) {
nextTask = portal.getNextTask();

return nextTask;

}
//...

s
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Code Review

class Core {
/...
std: :unique_ptr<Task> getNextTask() {
std: :unique_lock lock(m);
std::unique_ ptr<Task> nextTask = nullptr;
if(cv.wait for(lock, timeout, [&] { return portal.hasTask(); })) {
nextTask = portal.getNextTask();
} else {
signalStillAlive();

}

}
//...

s
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Code Review

class Core {
/...
std: :unique_ptr<Task> getNextTask() {
std: :unique_lock lock(m);
std::unique_ ptr<Task> nextTask = nullptr;
if(cv.wait for(lock, timeout, [&] { return portal.hasTask(); })) {
nextTask = portal.getNextTask();

} else {
signalStillAlive();
}
logCurrentState();
return nextTask;
}
/]...

s
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Code Review

This pattern is code smell.
It is clearly a missed
encapsulation

class Core {
std::unique_ptr<Task> currentlyRunning = nullptr;

But then | will repeat
almost the same code
over and over again

std: :mutex m;
std::condition variable cv;
// protected by mutex
TaskPortal portal;

s
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Agenda

o What are the actual pain points in current synchronization?
o How to design a wrapper class that fixes this?

o What's the actual implementation?

o How does it impact the code?

o How does this differ from existing synchronization approaches?
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Which Mutex Protects Which Resource?

class Example {
int unprotected;

// protected by mutex
int protectedl;

int protected2;

std: :mutex m;

s
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Repetitive Boilerplate

class ProtectedVarsl

{
int protectedl;

int protected2;
std: :mutex m;

void update() {

std::lock _guard lock(m);
protectedl = ...;

s

© 2026 Bruker

class ProtectedVars?2

{
int protected3;

int protected4;
std: :mutex m;

void update() {
std::1lock _guard lock(m);
protected3 = ...;

s
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Wrapper Class TODO List

o Encapsulate all access to the resource

o Allow modification of the resource

o Allow retrieval of the resource

o Allow several operations under the same lock

o Combinable with other synchronization primitives like "condition_variable’
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Basic Access

SynchronizedResource<double> values;
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Basic Access

SynchronizedResource<double> values;

// Arbitrary operations
values.callProtected([](double& val) {
val = computeSomething();

})s

© 2026 Bruker
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Basic Access

SynchronizedResource<double> values;

// Arbitrary operations
values.callProtected([](double& val) {
val = computeSomething();

})s

// Direct set
values.setProtected(42.);
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Basic Access

SynchronizedResource<double> values;

// Arbitrary operations
values.callProtected([](double& val) {
val = computeSomething();

})s

// Direct set
values.setProtected(42.);

// Copy and release
auto copy = values.getCopy();

© 2026 Bruker
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Basic Access - getLocked

SynchronizedResource<std: :string> data{"Hello"};

{
auto locked = data.getlLocked();
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Basic Access - getLocked

SynchronizedResource<std: :string> data{"Hello"};

{
auto locked = data.getlLocked();

locked->append(" world");
locked->append("!");
} // Lock released here
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Basic Access - getLocked

SynchronizedResource<std: :string> data{"Hello"};

{
auto locked = data.getlLocked();
locked->append(" world");
locked->append("!");

} // Lock released here

auto copy = data.getCopy(); // "hello world!"

© 2026 Bruker
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Wrapper Class TODO List

v Encapsulate all access to the resource

v" Allow modification of the resource

v" Allow retrieval of the resource

v" Allow several operations under the same lock

o Combinable with other synchronization primitives like "condition_variable’
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SynchronizedResource: Encapsulated Waiting

SynchronizedResource<int> synced;

synced.wait(
[](int a) { return a > 0; }

)s
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SynchronizedResource: Encapsulated Waiting

SynchronizedResource<int> synced;

synced.wait(
[1](int @) { return a > 0; }

)s

// In another thread
synced.setProtected(10);
synced.notifyAll();

© 2026 Bruker
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Wrapper Class TODO List

v Encapsulate all access to the resource

v" Allow modification of the resource

v" Allow retrieval of the resource

v" Allow several operations under the same lock

v" Combinable with other synchronization primitives like "condition_variable’
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Continuation after wait

class Core {

std::unique_ptr<Task> getNextTask() {

if(cv.wait for(lock, timeout, [&]{ return portal.hasTask(); })) {
nextTask = portal.getNextTask();

} else {
signalStillAlive();

}
logCurrentState();

s
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Continuation after wait

class Core {

std::unique_ptr<Task> getNextTask() {
std: :unique_lock lock(m);

std::unique_ ptr<Task> nextTask = nullptr;

if(cv.wait for(lock, timeout, [&]{ return portal.hasTask(); })) {

nextTask = portal.getNextTask(); // m still locked
} else {

signalStillAlive(); // m still locked
}

logCurrentState(); // m still locked
return nextTask;

s

© 2026 Bruker

Innovation with Integrity | 11 March 2026 | 30



Wrapper Class TODO List

v Encapsulate all access to the resource

v" Allow modification of the resource

v" Allow retrieval of the resource

v" Allow several operations under the same lock

v" Combinable with other synchronization primitives like "condition_variable’

o Flexible continuation after waiting
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SynchronizedResource: Continuation

SynchronizedResource<int> synced;

synced.wait(
[1](int @) { return a > 0; }

)
// mutex still hold here?
useResult(synced);
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SynchronizedResource: Continuation

SynchronizedResource<int> synced;

synced.waitAndThen(
[](int a) { return a > 0; },
useResult

)5
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Combinatorial Explosion

synced.waitAndThen(/* ... */);
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Combinatorial Explosion

synced.waitAndThen(/* ... */);
synced.waitForAndThen(/* ... */);

synced.waitForAndThenOrElse(/* ... */);
synced.waitForAndThenOrElseAlways(/* ... */);
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Combinatorial Explosion

synced.waitAndThen(/* ... */);

synced.waitForAndThen(/* ... */);
synced.waitForAndThenOrElse(/* ... */);
synced.waitForAndThenOrElseAlways(/* ... */);

synced.waitUntilAndThen(/* ... */);

synced.waitUntilAndThenOrElse(/* ... */);
synced.waitUntilAndThenOrElseAlways(/* ... */);
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std::optional

std::string toString(std::optional<std::string> opt) {
return opt
.or else([]{ return std::optional{""s}; })
.and_then(to_int)
.value or("NaN"s);
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Monads

std::string toString(std::optional<std::string> opt) {
return opt
.or else([]{ return std::optional{""s}; })
.and_then(to_int)
.value or("NaN"s);

» Monads

 std::optional

« std: :expected
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Monadic Operations: andThen, orElse, always

synced.wait(pred)
.andThen(thenFunc);

Innovation with Integrity | 11 March 2026 | 39



Monadic Operations: andThen, orElse, always

synced.wait(pred)
.andThen(thenFunc);

synced.waitFor(5s, pred)
.andThen(thenFunc)
.orElse(elseFunc)
.always(alwaysFunc);
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Monadic Operations: andThen, orElse, always

synced.wait(pred)
.andThen(thenFunc);

synced.waitFor(5s, pred)
.andThen(thenFunc)
.orElse(elseFunc)
.always(alwaysFunc);

synced.waitUntil(now+5s, pred)
.andThen(thenFunc)
.orElse(elseFunc)
.always(alwaysFunc);
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Monadic Operations: andThen, orElse, always

auto result = synced.wait(pred)
.andThen(thenFunc);

auto result = synced.waitFor(5s, pred)
.andThen(thenFunc)
.orElse(elseFunc)
.always(alwaysFunc);

auto result = synced.waitUntil(now+5s, pred)
.andThen(thenFunc)
.orElse(elseFunc)
.always(alwaysFunc);

© 2026 Bruker Innovation with Integrity | 11 March 2026 | 42



Monadic Operations: Example

std::unique_ptr<Task> getNextTask() {
return synced.waitFor(timeout, [] { return portal.hasTask(); })
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Monadic Operations: Example

std::unique_ptr<Task> getNextTask() {
return synced.waitFor(timeout, [] { return portal.hasTask(); })
.andThen([](auto& portal) {
return portal.getNextTask();

})
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Monadic Operations: Example

std::unique_ptr<Task> getNextTask() {
return synced.waitFor(timeout, [] { return portal.hasTask(); })
.andThen([](auto& portal) {
return portal.getNextTask();
})
.orElse([](auto& /*error*/) {
signalStillAlive();

1)

© 2026 Bruker Innovation with Integrity | 11 March 2026 | 45



Monadic Operations: Example

std::unique_ptr<Task> getNextTask() {

return synced.waitFor(timeout, [] { return portal.hasTask(); })
.andThen([](auto& portal) {
return portal.getNextTask();
})

.orElse([](auto& /*error*/) {
signalStillAlive();
1)

.always([](const auto& result) {
logCurrentState();
return result;

© 2026 Bruker

Innovation with Integrity | 11 March 2026 | 46



Monadic Operations: Example

std::unique_ptr<Task> getNextTask() {

return synced.waitFor(timeout, [] { return portal.hasTask(); })
.andThen([](auto& portal) {
return portal.getNextTask();
})

.orElse([](auto& /*error*/) {
signalStillAlive();
1)

.always([](const auto& result) {
logCurrentState();
return result;
}).valueOr(nullptr);

© 2026 Bruker
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Implementation TODO

o Lock mutex around all access to the resource

o Provide same lock duration in waiting operation as raw ‘condition_variable’
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Implementation: Basic Access Methods

template<typename Func>

auto callProtected(Func func) {
std::lock guard lock(mutex);
return func(resource);
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Implementation: Basic Access Methods

template<typename Func>

auto callProtected(Func func) {
std::lock guard lock(mutex);
return func(resource);

}

template<typename T>

void setProtected(T&& value) {
std::lock guard lock(mutex);
resource = std::forward<T>(value);

}

template<typename T>

T getCopy() const {
std::lock guard lock(mutex);
return resource;

}

© 2026 Bruker
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Implementation: LockedResource

LockedResource<T> getlLocked() {
return LockedResource<T>(mutex, resource);

}
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Implementation: LockedResource

LockedResource<T> getlLocked() {

return LockedResource<T>(mutex, resource);

}

template <typename T>

class LockedResource {
std::unique_lock<std: :mutex> lock;
std: :reference_wrapper<T> resource;

public:
LockedResource(std: :mutex& m, T& r)

s
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: lock(m), resource(r) {}
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Implementation: LockedResource

LockedResource<T> getLocked() {
return LockedResource<T>(mutex, resource);

}

template <typename T>

class LockedResource {
std::unique_lock<std: :mutex> lock;
std: :reference_wrapper<T> resource;

public:
LockedResource(std: :mutex& m, T& r) : lock(m), resource(r) {}

auto* operator->() noexcept { return &resource.get(); }
auto& operator*() noexcept { return resource.get(); }

s
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Implementation TODO

v" Lock mutex around all access to the resource

o Provide same lock duration in waiting operation as raw ‘condition_variable’
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The Key Invariant: Lock Duration

auto result = synced.waitFor(5s, pred).andThen(thenFnc).orElse(elseFnc).always(awsFnc);
// | = e locked --------mmmmm o |
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Approach: Return RAIl Lock Holder

LockedResult waitFor(...) {
std::unique_lock lock(mutex);
cv.wait for(lock, /*...*/);
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Approach: Return RAIl Lock Holder

LockedResult waitFor(...) {
std::unique_lock lock(mutex);
cv.wait for(lock, /*...*/);
return LockedResult{std::move(lock), value};
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Approach: Return RAIl Lock Holder

LockedResult waitFor(...) {
std::unique_lock lock(mutex);
cv.wait for(lock, /*...*/);
return LockedResult{std::move(lock), value};

}

template<typename Func>
LockedResult LockedResult::andThen(Func func) &&;
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Approach: Return RAIl Lock Holder

LockedResult waitFor(...) {
std::unique_lock lock(mutex);
cv.wait for(lock, /*...*/);
return LockedResult{std::move(lock), value};

}

template<typename Func>
LockedResult LockedResult::andThen(Func func) &&;

auto result = synced.waitFor(5s, pred).andThen(thenFnc).orElse(elseFnc).always(awsFnc);
| == e - locked -----------mm oo |
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Approach: Return RAIl Lock Holder

LockedResult waitFor(...) {
std::unique_lock lock(mutex);
cv.wait for(lock, /*...*/);
return LockedResult{std::move(lock), value};

}

template<typename Func>
LockedResult LockedResult::andThen(Func func) &&;

auto result = synced.waitFor(5s, pred).andThen(thenFnc).orElse(elseFnc).always(awsFnc);
| == e - locked -----------mm oo |

doSomething(result);
| -- still locked --|
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Approach: Temporary-RAIl Lock Holder

N4950: 6.7.7 (4):
“Temporary objects are destroyed as the last step in evaluating the full-expression that (lexically) contains

the point where they were created.”[1]

synced.waitFor(5s,pred).andThen(thenFnc).orElse(elseFnc).always(awsFnc);
locked -------cmmm oo |

auto result =

£
A ke n

[1]: https://timsong-cpp.github.io/cppwp/n4950/class.temporary#4 E .'5:1.: .
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Approach: Temporary-RAIl Lock Holder

auto waitFor(/*...*/, TemporaryLockHolder&& holder = TemporaryLockHolder{}) {

}

// holder extended until end of "full expression"
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Approach: Temporary-RAIl Lock Holder

auto waitFor(/*...*/, TemporaryLockHolder&& holder = TemporaryLockHolder{}) {
holder.assign(mutex);
return SynchronizedResult{/*...*/};

}

// holder extended until end of "full expression”
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Approach: Temporary-RAIl Lock Holder

auto waitFor(/*...*/, TemporaryLockHolder&& holder = TemporaryLockHolder{}) {
holder.assign(mutex);
return SynchronizedResult{/*...*/};

}

// holder extended until end of "full expression"

template<typename Func>
SynchronizedResult SynchronizedResult::andThen(Func func) &&;
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Approach: Temporary-RAIl Lock Holder

auto waitFor(/*...*/, TemporaryLockHolder&& holder = TemporaryLockHolder{}) {
holder.assign(mutex);
return SynchronizedResult{/*...*/};

}

// holder extended until end of "full expression"

template<typename Func>
SynchronizedResult SynchronizedResult::andThen(Func func) &&;

auto result = synced.waitFor(5s,pred).andThen(thenFnc).orElse(elseFnc).always(awsFnc);
B R EE TR locked -----------c-mmmme oo |
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Approach: Temporary-RAIl Lock Holder

auto waitFor(/*...*/, TemporaryLockHolder&& holder = TemporaryLockHolder{}) {
holder.assign(mutex);
return SynchronizedResult{/*...*/};

}

// holder extended until end of "full expression"

template<typename Func>
SynchronizedResult SynchronizedResult::andThen(Func func) &&;

auto result = synced.waitFor(5s,pred).andThen(thenFnc).orElse(elseFnc).always(awsFnc);
B R EE TR locked -----------c-mmmme oo |

auto result2 = synced.waitFor(5s,pred);
|------ locked ------- |
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Implementation TODO

v" Lock mutex around all access to the resource

v" Provide same lock duration in waiting operation as raw condition_variable’
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Implementation TODO — now the engineering

v" Lock mutex around all access to the resource

v" Provide same lock duration in waiting operation as raw condition_variable’
o What about References?

o What about void?

o How can we test it?
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Challenge: Passing References Safely

resource.waitFor(timeout, pred)

5)s
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Challenge: Passing References Safely

resource.waitFor(timeout, pred)
.andThen([ ] (MyResource& obj) -> MyResource& {
process(obj);
return obj; // Pass to next continuation

})

5)s

© 2026 Bruker
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Challenge: Passing References Safely

resource.waitFor(timeout, pred)
.andThen([ ](MyResource& obj) -> MyResource& {
process(obj);
return obj; // Pass to next continuation
})
.andThen([ ] (MyResource& obj) {
furtherProcess(obj); // OK - still in chain

})s

5)s

© 2026 Bruker
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Challenge: Passing References Safely

resource.waitFor(timeout, pred)
.andThen([ ](MyResource& obj) -> MyResource& {
process(obj);
return obj; // Pass to next continuation
})
.andThen([ ](MyResource& obj) {
furtherProcess(obj); // OK - still in chain

})s

MyResource& escaped = resource.waitFor(timeout, pred)
.andThen([ ](MyResource& obj) -> MyResource& {
process(obj);
return obj; // Leaked to user

})s

© 2026 Bruker
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Challenge: Passing References Safely

// class SynchronizedResult
using NoTimeoutRet = std::remove_cvref t<NoTimeoutT>;
using TimeoutRet = std::remove cvref t<TimeoutT>;
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Challenge: Passing References Safely

// class SynchronizedResult
using NoTimeoutRet = std::remove_cvref t<NoTimeoutT>;
using TimeoutRet = std::remove cvref t<TimeoutT>;

tl::expected<NoTimeoutRet, TimeoutRet> get() && const;

© 2026 Bruker
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Challenge: Passing References Safely

// class SynchronizedResult
using NoTimeoutRet = std::remove_cvref t<NoTimeoutT>;
using TimeoutRet = std::remove cvref t<TimeoutT>;

tl::expected<NoTimeoutRet, TimeoutRet> get() && const;

template <class NoTimeoutType = NoTimeoutRet>
NoTimeoutRet valueOr(NoTimeoutType&& defaultValue) && const;
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Challenge: Passing References Safely

// class SynchronizedResult
using NoTimeoutRet = std::remove_cvref t<NoTimeoutT>;
using TimeoutRet = std::remove cvref t<TimeoutT>;

tl::expected<NoTimeoutRet, TimeoutRet> get() && const;

template <class NoTimeoutType = NoTimeoutRet>
NoTimeoutRet valueOr(NoTimeoutType&& defaultValue) && const;

template <typename Ret = NoTimeoutRet> requires std::is same_v<Ret,

Ret unwrap() && const;

© 2026 Bruker

TimeoutRet>
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Challenge: Passing References Safely

// class SynchronizedResult
using NoTimeoutRet = std::remove_cvref t<NoTimeoutT>;
using TimeoutRet = std::remove cvref t<TimeoutT>;

tl::expected<NoTimeoutRet, TimeoutRet> get() && const;

template <class NoTimeoutType = NoTimeoutRet>
NoTimeoutRet valueOr(NoTimeoutType&& defaultValue) && const;

template <typename Ret = NoTimeoutRet> requires std::is same_v<Ret, TimeoutRet>
Ret unwrap() && const;

// usage
auto final = wait for(/* ... */).andThen([](const auto& val){return process(val);}).get();
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Implementation TODO — now the engineering

v" Lock mutex around all access to the resource

v" Provide same lock duration in waiting operation as raw condition_variable’
v" What about References?

o What about void?

o How can we test it?
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Challenge: What about void?

tl::expected<NoTimeoutRet, TimeoutRet> get() const;
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C><)
Challenge: What about void?

using NoTimeoutRet = std::remove_cvref t<NoTimeoutT>;
using TimeoutRet =
std::conditional t<std::is void v<TimeoutT>, SycErr, std::remove cvref t<TimeoutT>>;

tl::expected<NoTimeoutRet, TimeoutRet> get() const;
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Implementation TODO — now the engineering

v" Lock mutex around all access to the resource

v" Provide same lock duration in waiting operation as raw condition_variable’
v" What about References?

v" What about void?

o How can we test it?
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Template-Based Test Access (Feedback Welcome!)

template <typename T, typename Mutex = std::mutex> // templatize mutex type
class SynchronizedResource;

© 2026 Bruker Innovation with Integrity | 11 March 2026 | 83



Template-Based Test Access (Feedback Welcome!)

template <typename T, typename Mutex = std::mutex> // templatize mutex type
class SynchronizedResource;

struct TestMutex

{

inline static bool locked = false;
void lock() const

{

locked = true;
}
void unlock() const
{

locked = false;
}

s
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Template-Based Test Access (Feedback Welcome!)

SynchronizedResource<int, TestMutex> resource{0};
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Template-Based Test Access (Feedback Welcome!)

SynchronizedResource<int, TestMutex> resource{0};

EXPECT_FALSE(Mutex: :locked);

resource.waitFor(5ms, /* always false predicate*/)

.orElse([](const auto& /*val*/){ EXPECT_TRUE(Mutex::locked); })
.always([](const auto& /*val*/){ EXPECT_TRUE(Mutex::locked); });

EXPECT_FALSE(Mutex: :locked);
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Template-Based Test Access (Feedback Welcome!)

template <typename T, typename Mutex = std::mutex> // templatize mutex type
class SynchronizedResource;

struct TestMutex

{

inline static bool locked = false;
void lock() const

{

locked = true;
}
void unlock() const
{

locked = false;
}

s
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Template-Based Test Access (Feedback Welcome!)

template <typename T, typename Mutex = std::mutex> // templetize mutex type
class SynchronizedResource;

template <typename Tag> // used to create several static variables
struct TestMutex
{

inline static bool locked = false;

void lock() const

{

locked = true;
}
void unlock() const
{

locked = false;
}

s
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Template-Based Test Access (Feedback Welcome!)

using Mutex = TestMutex<decltype([]{/* empty */})>; // lambdas have a unique type
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using Mutex = TestMutex<decltype([]{/* empty */})>; // lambdas have a unique type
SynchronizedResource<int, Mutex> resource{0};

EXPECT _FALSE(Mutex::locked);

resource.waitFor(5ms, /* always false predicate*/)
.orElse([](const auto& /*val*/){ EXPECT_TRUE(Mutex::locked); })
.always([](const auto& /*val*/){ EXPECT_TRUE(Mutex::locked); });

EXPECT_FALSE(Mutex: :locked);
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Example: Before

class Core {
std::unique_ptr<Task> currentlyRunning = nullptr;

std: :mutex m;
std::condition_variable cv;
// protected by mutex
TaskPortal portal;

//
}s
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Example: After

class Core {
std::unique_ptr<Task> currentlyRunning = nullptr;

SynchronizedResource<TaskPortal> synced;

/] ...

s
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Example: Before

class Core {
std: :unique_ptr<Task> getNextTask() {

std: :unique_lock lock(m);

std::unique_ ptr<Task> nextTask = nullptr;

if(wait for(lock, timeout, [&] { return portal.hasTask(); })) {
nextTask = portal.getNextTask();

} else {
signalStillAlive();

}

logCurrentState();

return nextTask;

s
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Example: After

class Core {
std::unique_ ptr<Task> getNextTask() {

return synced.waitFor(timeout, [&] { return portal.hasTask(); })
.andThen([&] (auto& portal) {
return portal.getNextTask();
1)

.orElse([&](auto& /*error*/) {
signalStillAlive();
})

.always([&](const auto& result) {
logCurrentState();
return result;
}).valueOr(nullptr);

s
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STL Proposal: synchronized_value

std: :synchronized value<std::string> s;

https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2023/p0290r4.html
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STL Proposal: synchronized_value

std: :synchronized value<std::string> s;

std::string read value(){
return apply([](auto& x){return x;}, s);

}

https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2023/p0290r4.html
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STL Proposal: synchronized_value

std: :synchronized value<std::string> s;

std::string read value(){
return apply([](auto& x){return x;}, s);

}

void set value(std::string const& new val){
apply([&](auto& x){x = new val;}, s);
}

https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2023/p0290r4.html
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STL Proposal: synchronized_value

o synchronized_value’ o SynchronizedResource
— Single access: “apply()’ — Several access functions
 callProtected, getLocked, setlLocked
— Only Mutex wrapping — Includes "condition_variable’

— Monadic Continuation

— Multiple value locking mechanism — Each value wrapped individually
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Expected vs. SynchronizedResult

o expected:
— ‘expected vs unexpected value
— monadic functions
« and_then, or_else
« transform, transform_error

— no void, no references

o SynchronizedResult:

‘no-timeout’ vs timeout value
monadic functions

« andThen, orElse, always

void and references supported

Only monadic on rvalues
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More Ways to Synchronize

o Various other techniques:

C++ Parallel Programming
Models

ERAN GILAD

(@) concon A

https://www.youtube.com/watch?v=7a9AP4rD0O8M
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Conclusion

SynchronizedResult + SynchronizedResource
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Conclusion

SynchronizedResult + SynchronizedResource

Monad meets Mutex
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LinkedIn Leave a Comment

linkedin.com/in/arne-berger/ l
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