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First prize
[Language 1] is the programming tool of choice for
discriminating hackers.

Second prize
[Language 2] is a fine programming tool for many
applications.

Third prize
[Language 3] is also not too shabby.
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e MuHuMmManpoBaTb 3aTpaTbl SHEPrUK
e MaTepus He MOXeT “BUCETb B BO3ayXxe”
e PeweHune - uenoyvyka komaHg 6oTam
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Kak pelwnTb
nooylto
npobnemy

"[Ttobyto Npobnemy MoXHO
PELUNTb NYTEM BBEOEHUS
OOMNONMHUTENBHOIO YPOBHS
abcTpakumun, Kpome
npoObfemMbl CNULLIKOM
B6onbLIOro KonmMyecTea
ypoBHen abcTpakumm”

(C) KTO-TO B MHTEPHETE
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interface IStrategy {
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interface IStrategy {
void Tick(); // Bbi3biBaemM KaxAablhi Xon
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interface IStrategy {
void Tick(); // Bbi3biBaeM KaxzAbli xon

// InProgress, Failed, Done
StrategyStatus Status { get; }

¥
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interface IStrategy {
void Tick(); // Bbi3biBaeM KaxzAbli xon

// InProgress, Failed, Done
StrategyStatus Status { get; }

¥

bool IsFinished(this IStrategy s) =>
s.Status != StrategyStatus.InProgress;
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Strategy

ChildStrategy

ChildStrategy
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Strategy

ChildStrategy

Tick()

ChildStrategy

26



Strategy

ChildStrategy
Tick()

Tick()

ChildStrategy
Tick()
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Strategy

ChildStrategy
Tick()
Status == InProgess

Tick()

ChildStrategy
Tick()

Status == InProgress
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Strategy

ChildStrategy
Tick()
Status == InProgess

Tick()

ChildStrategy
Tick()

Status == Done
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ChildStrategy
Tick()
Status == InProgess
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ChildStrategy
Tick()

Status == Done
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Strategy
B2

ChildStrategy

new ChildStrategy(B1l);
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ChildStrategy
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B1

ChildStrategy

-_— B3

B4
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ChildStrategy

B3

B4
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ChildStrategy

Status == Done

B3 B4
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Strategy
B2 B3

ChildStrategy

Status == Done
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[lepemelueHne 6oTa B
Tpebyemyto TOUKY



class Goto : IStrategy {
void Tick() {
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class Goto : IStrategy {
void Tick() {

var commands = TryFindPath();
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class Goto : IStrategy {
void Tick() {

var commands = TryFindPath();

if (commands == null) {
Status = StrategyStatus.Failed;
return;

}
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class Goto : IStrategy {
void Tick() {

var commands = TryFindPath();

if (commands == null) {
Status = StrategyStatus.Failed;
return;

}

if (commands.Count == 0) {

Status = StrategyStatus.Done;
return;

}
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class Goto : IStrategy {
void Tick() {

var commands = TryFindPath();

if (commands == null) {
Status = StrategyStatus.Failed;
return;

}

if (commands.Count == 0) {

Status = StrategyStatus.Done;
return;

}
state.SetBotCommand(bot, commands[0@]);



class Goto : IStrategy {
void Tick() {
if (commands == null) {
commands = TryFindPath();
if (commands == null) {
Status = StrategyStatus.Failed;
return;

}
}

if (commands.Count == 0) {
Status = StrategyStatus.Done;
return;

}
state.SetBotCommand(bot, commands[©@]);

commands .RemoveAt(9);
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class Goto : IStrategy {
void Tick() {
if (IsBadPath(commands)) {
commands = TryFindPath();
if (commands == null) {
Status = StrategyStatus.Failed;
return;

}
}

if (commands.Count == 0) {
Status = StrategyStatus.Done;
return;

}
state.SetBotCommand(bot, commands[©@]);

commands .RemoveAt(9);
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bonee CnoXHbIN
KNWPMUYUK: CTpaTerus
3aBepLUeHnsa padoThbl
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{

// BCe 60Tbl beryT K Toudke (0,0,0), noka mMoryT
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{

// BCe 60Tbl beryt Kk Toyke (0,0,0), noka MoryT

// master = 60T, cToAwuh B TO4YKe (0,0,0)
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// BCe 60Tbl beryt Kk Toyke (0,0,0), noka MoryT
// master = 60T, cToAWMK B TOo4ke (0,0,0)

while (/* ecTb ewe apyrue 60Tbl, Kpome master */) {
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// BCce 60Tbl beryT K Toudke (0,0,0), noka mMoryT
// master = 60T, cToAwun B To4Kke (0,0,0)
while (/* ecTb ewe apyrue 60Tbl, Kpome master */) {

// npyrue 6oTbl beryT Kk Todke (1,0,0), noka moryT
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// BCe 60Tbl 6eryT Kk Toyke (0,0,0), noka MoryT

// master = 60T, cToAWMKA B Touyke (0,0,0)

while (/* ecTb ewe apyrue 60Tbl, Kpome master */) {
// Apyrue 60Tbl beryT K Toyke (1,0,0), noka moryT

// slave = 60T, cToAwmn B TOYke (1,0,0)
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// BCce 60Tbl beryT K Toudke (0,0,0), noka mMoryT

// master = 60T, cToAwun B To4Kke (0,0,0)

while (/* ecTb ewe gpyrue 60Tbl, Kpome master */) {
// Bpyrue 60Tbl 6eryT K Touke (1,0,0), noka MoryT
// slave = 60T, cToAwmin B TOYke (1,0,0)

// BnmBaem slave B master

}
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// BCce 60Tbl beryT K Toudke (0,0,0), noka mMoryT

// master = 60T, cToAwun B To4Kke (0,0,0)

while (/* ecTb ewe gpyrue 60Tbl, Kpome master */) {
// ppyrmne 60Tbl 6eryt K Toyke (1,0,0), noka MOryT
// slave = 60T, cToAwmin B TOYke (1,0,0)

// BnmBaem slave B master

}

// ocTanca TonbkKo oauH - master - 3aBepwaem paboTy MalMWHbI
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Yield return



IEnumerable<string> GetValues() {
yield return "lalala";
yield return "bububu”;

¥
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IEnumerable<string> GetValues() {
return new GetValues StateMachine(state: -2);

}
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IEnumerable<string> GetValues() {
return new GetValues StateMachine(state: -2);

}

class GetValues StateMachine : IEnumerable<string>,
IEnumerator<string> {
int state;

IEnumerator<string> GetEnumerator() {
state = 0;
return this;

}
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IEnumerable<string> GetValues() {
return new GetValues StateMachine(state: -2);

}

class GetValues StateMachine : IEnumerable<string>,
IEnumerator<string> {

int state;

IEnumerator<string> GetEnumerator() {
state = 0;
return this;

}

// IEnumerator implementation
string Current { get; private set; }
bool MoveNext() { ... }
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bool MoveNext() {

IEnumerable<string> GetValues() {
yield return "lalala";
yield return "bububu";

}
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bool MoveNext() {
switch (state) {

IEnumerable<string> GetValues() {
yield return "lalala";
yield return "bububu";

}
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bool MoveNext() {
switch (state) {
case 0O:
Current = "lalala";
state = 1;
return true;

IEnumerable<string> GetValues() {
yield return "lalala";
yield return "bububu";

}
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bool MoveNext() {
switch (state) {
case 0O:
Current = "lalala";
state = 1;
return true;

case 1:
Current = "bububu";
state = 2;
return true;

IEnumerable<string> GetValues() {
yield return "lalala";
yield return "bububu";

}




bool MoveNext() {
switch (state) {
case 0O:
Current = "lalala";
state = 1;
return true;

case 1:
Current = "bububu";
state = 2;
return true;

case 2:
state = -1;
return false;

IEnumerable<string> GetValues() {
yield return "lalala";
yield return "bububu";

}




// BCce 60Tbl beryT K Toudke (0,0,0), noka mMoryT

// master = 60T, cToAwun B To4Kke (0,0,0)

while (/* ecTb ewe ppyrue 60Tbl, Kpome master */) {
// ppyrmne 60Tbl 6eryT K Toyke (1,0,0), noka MOryT
// slave = 60T, cTosuMihn B TOoyke (1,0,0)

// BnmBaem slave B master

}

// ocTanca TonbkKo oAuH - master - 3aBepliaeM pa60Ty MalWlnHbI
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IEnumerable Run() {
// BCce 60Tbl beryT K Toudke (0,0,0), noka mMoryT

// master = 60T, cToAwun B To4Kke (0,0,0)

while (/* ecTb ewe gpyrue 60Tbl, kKpome master */) {
// ppyrmne 60Tbl 6eryT K Toyke (1,0,0), noka MOryT
// slave = 60T, cTosuMihn B TOoyke (1,0,0)

// BnmBaem slave B master

}

// ocTanca TonbkKo oAuH - master - 3aBepliaeM pa60Ty MalWlnHbI

}
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IEnumerable Run() {
yield return bots.Select(bot => new Goto(bot, (0,0,0))));

// master = 60T, cToAwun B TOo4Kke (0,0,0)

while (/* ecTb ewe agpyrue 60Tbl, Kpome master */) {
// ppyrmne 60Tbl 6eryT K Toyke (1,0,0), noka MOryT
// slave = 60T, cTosuMihn B TOoyke (1,0,0)

// BnmBaem slave B master

}

// oCTanca ToNbKO OAMH - master - 3aBepliaeM pa60Ty MalWlnHbI
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IEnumerable Run() {

}

yield return bots.Select(bot => new Goto(bot, (0,0,0))));

var master = bots.Single(bot => bot.Position == (0,0,0));

while (/* ecTb ewe apyrue 60Tbl, Kpome master */) {
// ppyrmne 60Tbl 6eryT K Toyke (1,0,0), noka MOryT
// slave = 60T, cTosuMihn B TOoyke (1,0,0)

// BnmBaem slave B master

}

// oCTanca ToNbKO OAMH - master - 3aBepliaeM pa60Ty MalWlnHbI



IEnumerable Run() {
yield return bots.Select(bot => new Goto(bot, (0,0,0))));

var master = bots.Single(bot => bot.Position == (0,0,0));

var others = bots.Except(new[] {master}).TolList();
while (others.Any()) {

// npyrue 6oTbl beryT Kk Touke (1,0,0), noka moryT
// slave = 60T, cToAumii B TOo4ke (1,0,0)

// BnmBaem slave B master

}

// oCTanca ToNbKO OAMH - master - 3aBepliaeM pa60Ty MalWlnHbI



IEnumerable Run() {
yield return bots.Select(bot => new Goto(bot, (0,0,0))));

var master = bots.Single(bot => bot.Position == (0,0,0));

var others = bots.Except(new[] {master}).TolList();
while (others.Any()) {

yield return others.Select(bot => new Goto(bot, (1,0,0)));
// slave = 60T, cToswMihn B TOoyke (1,0,0)
// BnuBaem slave B master

}

// oCTanca ToNbKO OAMH - master - 3aBepliaeM pa60Ty MalWlnHbI

} 73



IEnumerable Run() {
yield return bots.Select(bot => new Goto(bot, (0,0,0))));

var master = bots.Single(bot => bot.Position == (0,0,0));

var others = bots.Except(new[] {master}).TolList();
while (others.Any()) {

yield return others.Select(bot => new Goto(bot, (1,0,0)));
var slave = bots.Single(bot => bot.Position == (1,0,0));

// BnmBaem slave B master

}

// oCTanca ToNbKO OAMH - master - 3aBepliaeM pa60Ty MalWlnHbI

} 74



IEnumerable Run() {
yield return bots.Select(bot => new Goto(bot, (0,0,0))));

var master = bots.Single(bot => bot.Position == (0,0,0));

var others = bots.Except(new[] {master}).ToList();
while (others.Any()) {

yield return others.Select(bot => new Goto(bot, (1,0,0)));
var slave = bots.Single(bot => bot.Position == (1,0,0));

yield return new Merge(master, slave);
others.Remove(slave);

}

// oCTanca ToNbKO OAMH - master - 3aBepliaeM pa60Ty MalWlnHbI

} 75



IEnumerable Run() {
yield return bots.Select(bot => new Goto(bot, (0,0,0))));

var master = bots.Single(bot => bot.Position == (0,0,0));

var others = bots.Except(new[] {master}).ToList();
while (others.Any()) {

yield return others.Select(bot => new Goto(bot, (1,0,0)));
var slave = bots.Single(bot => bot.Position == (1,0,0));

yield return new Merge(master, slave);
others.Remove(slave);

}

yield return new Halt(master);
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|IStrategy. Tick()



void Tick() {
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void Tick() {

if (enumerator

enumerator

== null)
Run() .GetEnumerator();
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void Tick() {
if (enumerator == null)
enumerator = Run().GetEnumerator();

if (!enumerator.MoveNext()) {
Status = StrategyStatus.Done;
return;

}
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void Tick() {
if (enumerator == null)
enumerator = Run().GetEnumerator();

if (enumerator.Current is IEnumerable<IStrategy> children) {

}

if (!enumerator.MoveNext()) {
Status = StrategyStatus.Done;
return;

}
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void Tick() {
if (enumerator == null)
enumerator = Run().GetEnumerator();

if (enumerator.Current is IEnumerable<IStrategy> children) {
var pending = children.Where(s => !s.IsFinished()).ToList();

}

if (!enumerator.MoveNext()) {
Status = StrategyStatus.Done;
return;

}
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void Tick() {
if (enumerator == null)
enumerator = Run().GetEnumerator();

if (enumerator.Current is IEnumerable<IStrategy> children) {
var pending = children.Where(s => !s.IsFinished()).ToList();
pending.ForEach(s => s.Tick());

}

if (!enumerator.MoveNext()) {
Status = StrategyStatus.Done;
return;

}
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void Tick() {
if (enumerator == null)
enumerator = Run().GetEnumerator();

if (enumerator.Current is IEnumerable<IStrategy> children) {
var pending = children.Where(s => !s.IsFinished()).ToList();
pending.ForEach(s => s.Tick());
if (pending.Any(s => !s.IsFinished()))
return;
}
if (!enumerator.MoveNext()) {
Status = StrategyStatus.Done;
return;

}
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void Tick() {
if (enumerator == null)
enumerator = Run().GetEnumerator();

while (true) {
if (enumerator.Current is IEnumerable<IStrategy> children) {

var pending = children.Where(s => !s.IsFinished()).ToList();
pending.ForEach(s => s.Tick());
if (pending.Any(s => !s.IsFinished()))
return;
}
if (!enumerator.MoveNext()) {
Status = StrategyStatus.Done;
return;

}
¥
}

85



“It's feasible but it is a bad idea. Iterator blocks
were created to help you write custom iterators
for collections, not for solving the general-
purpose problem of implementing state
machines.”

Eric Lippert https:/stackoverflow.com/questions/1194853/implementing-a-state-machine-using-the-
yield-keyword
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Async/awalit



Async/await

e CneumanbHo pa3paboTaH Ans Hallero cry4vas
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Async/await

e CneuunanbHo pa3spaboTaH On4a Hawero crny4as
e EcTb OOHYyC:
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Async/await

e CneuunanbHo pa3spaboTaH On4a Hawero crny4as
e EcTb OOHYyC:

var a = await something; // TakK MOXHO

var a = yield return something; // a Tak HeT!
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{

var gotol
var goto2

new Goto(botl, positionl);
new Goto(bot2, position2);
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var gotol = new Goto(botl, positionl);
var goto2 = new Goto(bot2, position2);

yield return new[] { gotol, goto2 };
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}

var gotol = new Goto(botl, positionl);
var goto2 = new Goto(bot2, position2);

yield return new|[] { gotol, goto2 };

if (gotol.Status == StrategyStatus.Done &&
goto2.Status == StrategyStatus.Done)

{

// oba 60Ta TOYHO MNpUWAM K CBOUM LENAM

}
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¥

var gotol = new Goto(botl, positionl);
var goto2 = new Goto(bot2, position2);

if (await new [] { gotol, goto2 })
{

// oba 60Ta TOYHO MpUWAM K CBOUM LENAM

¥
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{

¥

if (await new []
{
new Goto(botl, positionl),
new Goto(bot2, position2)

1)
{

// oba 60Ta TOYHO MpUWAM K CBOUM LENAM

¥
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Ewe 0onee CnoXHbin
KUPMUYUK: CTPOUM
Lenbi pernoH



class AssembleRegion :

IStrategy {
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class AssembleRegion :

Bot[] bots;
Region region;

IStrategy {
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class AssembleRegion : IStrategy {
Bot[] bots;
Region region;

async StrategyTask<bool> Run () {
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class AssembleRegion : IStrategy {
Bot[] bots;
Region region;

async StrategyTask<bool> Run () {

var vertices = region.GetVertices();
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class AssembleRegion : IStrategy {
Bot[] bots;
Region region;
async StrategyTask<bool> Run () {

var vertices = region.GetVertices();

var targets = vertices.Select(v => GetFreeNeighbor(v));
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class AssembleRegion : IStrategy {
Bot[] bots;
Region region;
async StrategyTask<bool> Run () {
var vertices = region.GetVertices();

var targets = vertices.Select(v => GetFreeNeighbor(v));

await targets.Select((t, i) => new Goto(bots[i], t));
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class AssembleRegion : IStrategy {
Bot[] bots;
Region region;
async StrategyTask<bool> Run () {
var vertices = region.GetVertices();

var targets = vertices.Select(v => GetFreeNeighbor(v));

if (!'await targets.Select((t, i) => new Goto(bots[i], t)))
return false;
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class AssembleRegion : IStrategy {
Bot[] bots;
Region region;
async StrategyTask<bool> Run () {
var vertices = region.GetVertices();

var targets = vertices.Select(v => GetFreeNeighbor(v));

if (!'await targets.Select((t, i) => new Goto(bots[i], t)))
return false;

return await bots.Select(bot => new FillRegion(bot, region));
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StrategyTask<T> - aHanor IEnumerator
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StrategyTask<T> - aHanor IEnumerator

e B03MOXHOCTb 3anyckaTtb NpoaomkeHne paboThbl
O enumerator.MoveNext()
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StrategyTask<T> - aHanor IEnumerator

e Bo03MOXHOCTb 3anyckaTb NpoaosmkeHne padoThl
O enumerator.MoveNext()

e lIHpopmauna o ToMm, YTO MeTOA 3aBepLUEeH
o enumerator.MoveNext() - bool
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StrategyTask<T> - aHanor IEnumerator

e B03MOXHOCTb 3anyckaTtb NpoaomkeHne paboThbl
O enumerator.MoveNext()

e lIHpopmauna o ToMm, YTO MeTOA 3aBepLUEeH
o enumerator.MoveNext() - bool

e VIHopmaumna o TOM, Yero MeTop xaet
O enumerator.Current
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StrategyTask<T> - aHanor IEnumerator

e B03MOXHOCTb 3anyckaTtb NpoaomkeHne paboThbl
O enumerator.MoveNext()

e lIHpopmauna o ToMm, YTO MeTOA 3aBepLUEeH
o enumerator.MoveNext() - bool

e VIHopmaumna o TOM, Yero MeTop xaet
O enumerator.Current

e Ecnun 3aBeplleH, TO C Kakum pesyrbTaTtom?
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class StrategyTask<T> {

Bo3MOXHOCTb 3anyckaTb
NpoAosrmKeHne paboTbl

enumerator.MoveNext()

110



class StrategyTask<T> {

void Continue();

Bo3MOXHOCTb 3anyckaTb
NpoAosrmKeHne paboTbl

enumerator.MoveNext()
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class StrategyTask<T> {

void Continue();

NHdpopmauma o Tom, 4To MeTon
3aBepLueH

enumerator.MoveNext() - bool
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class StrategyTask<T> {
void Continue();

bool IsCompleted { get; }

NHdpopmauma o Tom, 4To MeTon
3aBepLueH

enumerator.MoveNext() - bool
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class StrategyTask<T> {
void Continue();

bool IsCompleted { get; }

NHdpopmauuma o Tom, yero metoa

xpeT

enumerator.Current
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class StrategyTask<T> { MHdopmaLms o ToM, Yero MeTon
xoet

void Continue(); enumerator.Current

bool IsCompleted { get; }

IStrategy[] Children { get; }
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class StrategyTask<T> {
void Continue();
bool IsCompleted { get; }

IStrategy[] Children { get; }

Ecnu 3aBeplueH, TO C Kaknm
pesynbTaTtom?
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class StrategyTask<T> {

void Continue();

bool IsCompleted { get; }

IStrategy[] Children { get; }

T Result { get; }

Ecnu 3aBeplueH, TO C Kaknm
pesynbTaTtom?
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|IStragery.Tick() -
Tenepb Ans
async/await



void Tick() {
if (enumerator == null)
enumerator = Run().GetEnumerator();

while (true) {
if (enumerator.Current is IEnumerable<IStrategy> children) {

var pending = children.Where(s => !s.IsFinished()).TolList();
pending.ForEach(s => s.Tick());
if (pending.Any(s => !s.IsFinished()))

return;

}

if (!enumerator.MoveNext()) {
Status = StrategyStatus.Done;

return;

}
}
}



void Tick() {
if (enumerator == null)
enumerator = Run().GetEnumerator();

while (true) {
if (enumerator.Current is IEnumerable<IStrategy> children) {

var pending = children.Where(s => !s.IsFinished()).ToList();
pending.ForEach(s => s.Tick());
if (pending.Any(s => !s.IsFinished()))

return;

}

if (!enumerator.MoveNext()) {
Status = StrategyStatus.Done;

return;

}
}
}



void Tick() {

while (true) {

if (enumerator.Current is IEnumerable<IStrategy> children) {
var pending = children.Where(s => !s.IsFinished()).ToList();
pending.ForEach(s => s.Tick());
if (pending.Any(s => !s.IsFinished()))

return;

}

if (!enumerator.MoveNext()) {
Status = StrategyStatus.Done;
return;

}
}
}
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void Tick() {

while (true) {
if (enumerator.Current is IEnumerable<IStrategy> children) {
var pending = children.Where(s => !s.IsFinished()).TolList();
pending.ForEach(s => s.Tick());
if (pending.Any(s => !s.IsFinished()))

return;
}
if ( ) A
Status = StrategyStatus.Done;
return;
}

}
}
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void Tick() {
while (true) {
if (enumerator.Current is IEnumerable<IStrategy> children) {
var pending = children.Where(s => !s.IsFinished()).TolList();
pending.ForEach(s => s.Tick());
if (pending.Any(s => !s.IsFinished()))

return;
}
if ( ) {
Status = StrategyStatus.Done;
return;
}

}
} 123



void Tick() {

while (true) {
if (enumerator.Current is IEnumerable<IStrategy> children) {

var pending = children.Where(s => !s.IsFinished()).TolList();
pending.ForEach(s => s.Tick());
if (pending.Any(s => !s.IsFinished()))

return;

}

if (task == null) task = Run();
else task.Continue();

if (task.IsCompleted ) {
Status = StrategyStatus.Done;
return;

}

}
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void Tick() {

while (true) {
if (enumerator.Current is IEnumerable<IStrategy> children) {

var pending = children.Where(s => !s.IsFinished()).TolList();
pending.ForEach(s => s.Tick());
if (pending.Any(s => !s.IsFinished()))

return;

}

if (task == null) task = Run();
else task.Continue();

if (task.IsCompleted) {
Status = StrategyStatus.Done;
return;

}
}
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void Tick() {

while (true) {
if (enumerator.Current is IEnumerable<IStrategy> children) {

var pending = children.Where(s => !s.IsFinished()).TolList();
pending.ForEach(s => s.Tick());
if (pending.Any(s => !s.IsFinished()))

return;

}

if (task == null) task = Run();
else task.Continue();

if (task.IsCompleted) {
Status = task.Result ? StrategyStatus.Done : StrtgyStatus.Failed;

return;

}
}
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void Tick() {

while (true) {
if (enumerator.Current is IEnumerable<IStrategy> children) {

var pending = children.Where(s => !s.IsFinished()).TolList();
pending.ForEach(s => s.Tick());
if (pending.Any(s => !s.IsFinished()))

return;

}

if (task == null) task = Run();
else task.Continue();

if (task.IsCompleted) {
Status = task.Result ? StrategyStatus.Done : StrtgyStatus.Failed;

return;

}
}
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void Tick() {
while (true) {
if (task != null) {
var pending = task.Children.Where(s => !s.IsFinished()).ToList();
pending.ForEach(s => s.Tick());
if (pending.Any(s => !s.IsFinished()))
return;

}

if (task == null) task = Run();
else task.Continue();

if (task.IsCompleted) {
Status = task.Result ? StrategyStatus.Done : StrtgyStatus.Failed;

return;

}
}
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4TO BHYTPU async-
mMeToaa



async StrategyTask<bool> Run() {
bool a = await new Goto(...);
return a;

¥

130



StrategyTask<bool> Run() {

var stateMachine = new Run_StateMachine(state: -1);
stateMachine.taskBuilder = StrategyTaskBuilder<bool>.Create();
stateMachine.taskBuilder.Start(stateMachine);

return stateMachine.taskBuilder.Task;
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StrategyTask<bool> Run() {

var stateMachine = new Run_StateMachine(state: -1);
stateMachine.taskBuilder = StrategyTaskBuilder<bool>.Create();
stateMachine.taskBuilder.Start(stateMachine);

return stateMachine.taskBuilder.Task;
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StrategyTask<bool> Run() {

var stateMachine = new Run_StateMachine(state: -1);
stateMachine.taskBuilder = StrategyTaskBuilder<bool>.Create();
stateMachine.taskBuilder.Start(stateMachine);

return stateMachine.taskBuilder.Task;
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StrategyTask<bool> Run() {

var stateMachine = new Run_StateMachine(state: -1);
stateMachine.taskBuilder = StrategyTaskBuilder<bool>.Create();
stateMachine.taskBuilder.Start(stateMachine);

return stateMachine.taskBuilder.Task;
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StrategyTask<bool> Run() {

var stateMachine = new Run_StateMachine(state: -1);
stateMachine.taskBuilder = StrategyTaskBuilder<bool>.Create();
stateMachine.taskBuilder.Start(stateMachine);

return stateMachine.taskBuilder.Task;
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class Run_StateMachine : IAsyncStateMachine {

async StrategyTask<bool> Run() {
bool a = await new Goto(...);
return a;

}

} 136



class Run_StateMachine : IAsyncStateMachine {
void MoveNext() {

async StrategyTask<bool> Run() {
bool a = await new Goto(...);
return a;

}

} 137



class Run_StateMachine : IAsyncStateMachine {
void MoveNext() {

if (state == -1) {
awaiter = new Goto(...).GetAwaiter();
state = 0©;
} async StrategyTask<bool> Run() {
bool a = await new Goto(...);
return a;

}

} 138



class Run_StateMachine : IAsyncStateMachine {
void MoveNext() {

if (state == -1) {
awaiter = new Goto(...).GetAwaiter();
state = 0;

if (!awaiter.IsCompleted) {
taskBuilder.AwaitOnCompleted(awaiter, this);

return;
}
} async StrategyTask<bool> Run() {
bool a = await new Goto(...);
return a;

}

} 139



class Run_StateMachine :

void MoveNext() {

if (state ==
awaiter =
state = 0©;

if (!awaiter.IsCompleted) {

-1) {
new Goto(...).GetAwaiter();

IAsyncStateMachine {

taskBuilder.AwaitOnCompleted(awaiter, this);

return;
}
}
if (state ==
}

0) {

async StrategyTask<bool> Run() {
bool a = await new Goto(...);
return a;

}
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class Run_StateMachine :
void MoveNext() {

IAsyncStateMachine {

if (state == -1) {
awaiter = new Goto(...).GetAwaiter();
state = 0;

if (!awaiter.IsCompleted) {

taskBuilder.AwaitOnCompleted(awaiter, this);

return;

}

}

if (state == 0) {
a = awaiter.GetResult();
state = -2;

async StrategyTask<bool> Run() {
bool a = await new Goto(...);
return a;

}
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class Run_StateMachine : IAsyncStateMachine {
void MoveNext() {

if (state == -1) {
awaiter = new Goto(...).GetAwaiter();
state = 0;

if (!awaiter.IsCompleted) {
taskBuilder.AwaitOnCompleted(awaiter, this);

return;

}
} async StrategyTask<bool> Run() {
if (state == @) { bool a = await new Goto(...);

a = awaiter.GetResult(); return a;

state = -2; }

taskBuilder.SetResult(a);

return;

} 142



Awaiter



class Run_StateMachine : IAsyncStateMachine {
void MoveNext() {

if (state == -1) {
awaiter = new Goto(...).GetAwaiter();
state = 0©;

if (!awaiter.IsCompleted) {
taskBuilder.AwaitOnCompleted(awaiter, this);
return;

}

}
if (state == 0) {
a = awaiter.GetResult();

state = -2;
taskBuilder.SetResult(a);
return;

} 144



class Run_StateMachine : IAsyncStateMachine {
void MoveNext() {

await expr = expr.GetAwaiter()

if (state == -1) {
awaiter = new Goto(...).GetAwaiter();
state = 0©;

if (!awaiter.IsCompleted) {
taskBuilder.AwaitOnCompleted(awaiter, this);
return;

}

}
if (state == 0) {
a = awaiter.GetResult();

state = -2;
taskBuilder.SetResult(a);
return;

} 145



class Run_StateMachine : IAsyncStateMachine {
void MoveNext() {

if (state == -1) {
awaiter = new Goto(...).GetA pgpaboTka cUHXpPOHHOrO
state = 0; 3aBepleHus
if (l!awaiter.IsCompleted) {

taskBuilder.AwaitOnCompleted(awaiter, this);
return;

}

}
if (state == 0) {
a = awaiter.GetResult();

state = -2;
taskBuilder.SetResult(a);
return;

} 146



class Run_StateMachine : IAsyncStateMachine {
void MoveNext() {

if (state == -1) {
awaiter = new Goto(...).GetAwaiter();
state = 0©;

if (!awaiter.IsCompleted) {
taskBuilder.AwaitOnCompleted(awaiter, this);
return;

} Awaiter : INotifyCompletion

}
if (state == 0) {
a = awaiter.GetResult();

state = -2;
taskBuilder.SetResult(a);
return;

} 147



class Run_StateMachine : IAsyncStateMachine {
void MoveNext() {

if (state == -1) {
awaiter = new Goto(...).GetAwaiter();
state = 0©;

if (!awaiter.IsCompleted) {
taskBuilder.AwaitOnCompleted(awaiter, this);
return;

}

}

if (state == 0) { MonyyeHune pesynbTaTa
a = awaiter.GetResult();
state = -2;
taskBuilder.SetResult(a);
return;

OXWUaaHuA

} 148



class StrategyAwaiter {

149



class StrategyAwaiter {
public StrategyAwaiter(IStrategy[] children) { ... }
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class StrategyAwaiter {
public StrategyAwaiter(IStrategy[] children) { ... }

} await expr = expr.GetAwaiter()

static class StrategyExtensions {
// await strategy - strategy.GetAwaiter()

// await new[ ]{s1l, s2} » new[]{sl, s2}.GetAwaiter()

} 151



class StrategyAwaiter {
public StrategyAwaiter(IStrategy[] children) { ... }

} await expr = expr.GetAwaiter()

static class StrategyExtensions {
// await strategy - strategy.GetAwaiter()
static StrategyAwaiter GetAwaiter(this IStrategy strategy)

{
}

return new StrategyAwaiter(new[] { strategy });

// await new[ ]{s1l, s2} » new[]{sl, s2}.GetAwaiter()
static StrategyAwaiter GetAwaiter(this IEnumerable<IStrtgy> strtgies)

{

}
} 152

return new StrategyAwaiter(strategies.ToArray());



class StrategyAwaiter {
public StrategyAwaiter(IStrategy[] children) {
Children = children;

}

IStrategy[] Children { get; }

} 153



class StrategyAwaiter {

public StrategyAwaiter(IStrategy[] children) {

Children = children;

}

IStrategy[] Children { get; }

bool IsCompleted => false;

ObpaboTKa CUHXPOHHOIO
3aBepleHuns
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class StrategyAwaiter {
public StrategyAwaiter(IStrategy[] children) {
Children = children;

}

IStrategy[] Children { get; }
bool IsCompleted => false;

bool GetResult() => Children.All(s => s.Status == StrtgyStatus.Done);

Mony4yeHne pe3ynbTaTa
OXnaaHuA

} 155



class StrategyAwaiter : INotifyCompletion {
public StrategyAwaiter(IStrategy[] children) {
Children = children;

}

IStrategy[] Children { get; }

bool IsCompleted => false;

bool GetResult() => Children.All(s => s.Status == StrtgyStatus.Done);
// INotifyCompletion

void OnCompleted(Action continuation) {
this.continuation = continuation;

}

Awaiter : INotifyCompletion
} 156




class StrategyAwaiter : INotifyCompletion {
public StrategyAwaiter(IStrategy[] children) {
Children = children;

}

IStrategy[] Children { get; }
bool IsCompleted => false;
bool GetResult() => Children.All(s => s.Status == StrtgyStatus.Done);

// INotifyCompletion
void OnCompleted(Action continuation) {
this.continuation = continuation;

}

void Continue() => this.continuation();

} 157



TaskBuilder



async StrategyTask<bool> Run() {

var stateMachine = new Run_StateMachine(state: -1);
stateMachine.taskBuilder = StrategyTaskBuilder<bool>.Create();
stateMachine.taskBuilder.Start(stateMachine);

return stateMachine.taskBuilder.Task;
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async StrategyTask<bool> Run() {

Hapo npaBuibHO BbIOpaTb

var stateMachine = new Run_S.'t_“,1r| R R B e

stateMachine.taskBuilder = StrategyTaskBuilder<bool>.Create();
stateMachine.taskBuilder.Start(stateMachine);

return stateMachine.taskBuilder.Task;
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[AsyncMethodBuilder(typeof(StrategyTaskBuilder<>))]
class StrategyTask<T> {

}...
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async StrategyTask<bool> Run() {

var stateMachine = new Run_StateMachine(state: -1);
stateMachine.taskBuilder = StrategyTaskBuilder<bool>.Create();
stateMachine.taskBuilder.Start(stateMachine);

return stateMachine.taskBuilder.Task;
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async StrategyTask<bool> Run() {
Co3paeTtca $pabpuyHbIM

var stateMachine = new Run_StateMachine mMeTogom Create

stateMachine.taskBuilder = StrategyTaskBuilder<bool>.Create();
stateMachine.taskBuilder.Start(stateMachine);

return stateMachine.taskBuilder.Task;
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class StrategyTaskBuilder<T> {

} 164



class StrategyTaskBuilder<T> {
static StrategyTaskBuilder<T> Create() => new StrtgyTaskBuilder<T>();

} 165



async StrategyTask<bool> Run() {

var stateMachine = new Run_StateMachine(state: -1);
stateMachine.taskBuilder = StrategyTaskBuilder<bool>.Create();
stateMachine.taskBuilder.Start(stateMachine);

return stateMachine.taskBuilder.Task;
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async StrategyTask<bool> Run() {

var stateMachine =

new Run_StateMachine(state: -1);

stateMachine.taskB

stateMachine.taskB

flonxeH BO3BpawaThb
cTpoAwminca Task B
COOTBETCTBYHLIWEM
CBOWCTBe

return stateMachine.taskBuilder.Task;

lder<bool>.Create();

e);
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class StrategyTaskBuilder<T> {
static StrategyTaskBuilder<T> Create() => new StrtgyTaskBuilder<T>();

} 168



class StrategyTaskBuilder<T> {
static StrategyTaskBuilder<T> Create() => new StrtgyTaskBuilder<T>();

StrategyTask<T> Task { get; } = new StrategyTask<T>();

} 169



async StrategyTask<bool> Run() {

var stateMachine = new Run_StateMachine(state: -1);
stateMachine.taskBuilder = StrategyTaskBuilder<bool>.Create();
stateMachine.taskBuilder.Start(stateMachine);

return stateMachine.taskBuilder.Task;
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async StrategyTask<bool> Run() {

var stateMachine =| flonxeH 3anycTuTb ate: -1);

stateMachine B meToge
stateMachine.taskB| Start lder<bool>.Create();

stateMachine.taskBuilder.Start(stateMachine);

return stateMachine.taskBuilder.Task;
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class StrategyTaskBuilder<T> {
static StrategyTaskBuilder<T> Create() => new StrtgyTaskBuilder<T>();

StrategyTask<T> Task { get; } = new StrategyTask<T>();

} 172



class StrategyTaskBuilder<T> {
static StrategyTaskBuilder<T> Create() => new StrtgyTaskBuilder<T>();

StrategyTask<T> Task { get; } = new StrategyTask<T>();

void Start<TSM>(ref TSM stateMachine) => stateMachine.MoveNext();

} 173



class Run_StateMachine : IAsyncStateMachine {
void MoveNext() {

if (state == -1) {
awaiter = new Goto(...).GetAwaiter();
state = 0©;

if (!awaiter.IsCompleted) {
taskBuilder.AwaitOnCompleted(awaiter, this);
return;

}

}
if (state == 0) {
a = awaiter.GetResult();

state = -2;
taskBuilder.SetResult(a);
return;

} 174



class Run_StateMachine : IAsyncStateMachine {
void MoveNext() {

if (state == -1) {
awaiter = new Goto(...).GetAwaiter();
state = 0©;

if (!awaiter.IsCompleted) {
taskBuilder.AwaitOnCompleted(awaiter, this);
return;

}

}
if (state == 0) {
a = awaiter.GetResult();

state = -2; 3aBepwaTtb Task B
taskBuilder.SetResult(a); meToge SetResult
return;
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class StrategyTaskBuilder<T> {
static StrategyTaskBuilder<T> Create() => new StrtgyTaskBuilder<T>();

StrategyTask<T> Task { get; } = new StrategyTask<T>();

void Start<TSM>(ref TSM stateMachine) => stateMachine.MoveNext();

} 176



class StrategyTaskBuilder<T> {
static StrategyTaskBuilder<T> Create() => new StrtgyTaskBuilder<T>();

StrategyTask<T> Task { get; } = new StrategyTask<T>();
void Start<TSM>(ref TSM stateMachine) => stateMachine.MoveNext();

void SetResult(T value) => Task.SetResult(value); // ???
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class Run_StateMachine : IAsyncStateMachine {
void MoveNext() {

if (state == -1) {
awaiter = new Goto(...).GetAwaiter();
state = 0©;

if (!awaiter.IsCompleted) {
taskBuilder.AwaitOnCompleted(awaiter, this);
return;

}

}
if (state == 0) {
a = awaiter.GetResult();

state = -2;
taskBuilder.SetResult(a);
return;

} 178



class Run_StateMachine : IAsyncStateMachine {
void MoveNext() {

if (state == -1) {
awaiter = new Goto(...).GetAwaiter();
state = 0©;

if (!awaiter.IsCompleted) {
taskBuilder.AwaitOnCompleted(awaiter, this);
return;

} 3anyckaTb oxugaHue awaiter-a B

¥ meToge AwaitOnCompleted
if (state == 0) {

a = awaiter.GetResult();

state = -2;
taskBuilder.SetResult(a);
return;

} 179



class StrategyTaskBuilder<T> {
static StrategyTaskBuilder<T> Create() => new StrtgyTaskBuilder<T>();

StrategyTask<T> Task { get; } = new StrategyTask<T>();
void Start<TSM>(ref TSM stateMachine) => stateMachine.MoveNext();

void SetResult(T value) => Task.SetResult(value); // ???
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class StrategyTaskBuilder<T> {
static StrategyTaskBuilder<T> Create() => new StrtgyTaskBuilder<T>();

StrategyTask<T> Task { get; } = new StrategyTask<T>();
void Start<TSM>(ref TSM stateMachine) => stateMachine.MoveNext();
void SetResult(T value) => Task.SetResult(value); // ???
void AwaitOnCompleted<TAwaiter, TSM>(
ref TAwaiter awaiter, ref TSM stateMachine)

where TAwaiter : INotifyCompletion
where TSM : IAsyncStateMachine

{

} 181



class StrategyTaskBuilder<T> {
static StrategyTaskBuilder<T> Create() => new StrtgyTaskBuilder<T>();

StrategyTask<T> Task { get; } = new StrategyTask<T>();
void Start<TSM>(ref TSM stateMachine) => stateMachine.MoveNext();
void SetResult(T value) => Task.SetResult(value); // ???
void AwaitOnCompleted<TAwaiter, TSM>(
ref TAwaiter awaiter, ref TSM stateMachine)

where TAwaiter : INotifyCompletion
where TSM : IAsyncStateMachine

{
awaiter.OnCompleted(() => stateMachine.MoveNext());

} 182



class StrategyTaskBuilder<T> {

¥

static StrategyTaskBuilder<T> Create() => new StrtgyTaskBuilder<T>();
StrategyTask<T> Task { get; } = new StrategyTask<T>();

void Start<TSM>(ref TSM stateMachine) => stateMachine.MoveNext();
void SetResult(T value) => Task.SetResult(value); // ???

void AwaitOnCompleted<TAwaiter, TSM>(
ref TAwaiter awaiter, ref TSM stateMachine)
where TAwaiter : INotifyCompletion
where TSM : IAsyncStateMachine
{
awaiter.OnCompleted(() => stateMachine.MoveNext());
Task.SetAwaiter(awaiter); // ???

}
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StrategyTask<T>



class StrategyTask<T> {
void Continue();
bool IsCompleted { get; }

IStrategy[] Children { get; }

T Result { get; }
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class StrategyTask<T> {
void Continue();

bool IsCompleted { get; }
IStrategy[] Children { get; }

T Result { get; }

} 186



class StrategyTask<T> {
void Continue();

bool IsCompleted { get; private set; }
IStrategy[] Children { get; }

T Result { get; private set; }

void SetResult(T value) {

Result = value;
IsCompleted = true;

}

} 187



class StrategyTask<T> {
void Continue() => this.awaiter.Continue();

bool IsCompleted { get; private set; }
IStrategy[] Children => this.awaiter.Children;
T Result { get; private set; }

void SetResult(T value) {
Result = value;
IsCompleted = true;

}

void SetAwaiter(StrategyTaskAwaiter awaiter) {
this.awaiter = awaiter;

}
} 188



StateMachine Awaiter Task

TaskBuilder
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StateMachine Awaiter Task

TaskBuilder

190



StateMachine Awaiter Task

TaskBuilder
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StateMachine Awaiter Task

TaskBuilder

Start |
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MoveNext




TaskBuilder StateMachine
| |
icﬂ MoveNext}I await something
| |
I AwaitOnCompleted |
| (awaiter) |
l¢ ]
| |
| |
| |
| |
| |
| |
| |
| |
| |
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| |
| |
| |
| |
| |

Awaiter

Task
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TaskBuilder

Start |
—I

StateMachine

MoveNext:

I AwaitOnCompleted
I (awaiter)

l<

>

OnCompleted(;) => sm.MoveNext())

Awaiter

await something
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|
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TaskBuilder StateMachine Awaiter Task
Start | | |

| MoveNext}I await something |
| | |
I AwaitOnCompleted | '
: (awaiter) : this.continuation =
< ! () => sm.MoveNext()

|
OnCompleted(a) => sm.MoveNext())
. g

195



TaskBuilder StateMachine Awaiter Task
Start | | |

| MoveNext}I await something |
| | |
I AwaitOnCompleted | '
: (awaiter) : this.continuation =
< ! () => sm.MoveNext()

|
OnCompleted(a) => sm.MoveNext())
. g

SetAwaiter(awaiter)
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TaskBuilder StateMachine Awaiter Task
Start | | |

|
—p MoveNext}I await something | I
| | | |
I AwaitonCompleted | | |
: (awaiter) : this.continuation = :
< ! () => sm.MoveNext() |
| . . .

OnCompleted(a) => sm.MoveNext()) , this.awaiter = awaiter

: " SetAwaiter(awaiter) :

>

197



TaskBuilder StateMachine Awaiter Task
Start | | |

|
—_—] MoveNext}I await something | I
| | | |
I AwaitonCompleted | | |
: (awaiter) : this.continuation = :
< ! () => sm.MoveNext() |
| . . .

OnCompleted(a) => sm.MoveNext()) , this.awaiter = awaiter

: ’|SetAwaiter(awaiter):

>

| Continue
i
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TaskBuilder StateMachine Awaiter
Start | | |

| MoveNext}I await something |
| | |
I AwaitOnCompleted | '
: (awaiter) : this.continuation =
< ! () => sm.MoveNext()

Task

|
OnCompleted(a) => sm.MoveNext())
. g

this.awaiter = awaiter

. . |
SetAwalter‘(awalter')I

>

Continue() =>
awaiter.Continue()

: Continue

)
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TaskBuilder StateMachine Awaiter Task

Start |
—I
|

I AwaitOnCompleted
| (awaiter)
—

MoveNextI

>

OnCompleted(a) => sm.MoveNext())

|
await something

this.continuation =

|
|
|
|
I
() => sm.MoveNext() :

this.awaiter = awaiter

SetAwaiter(awaiter):

>

Continue() =>
awaiter.Continue()

: Continue
<

Continue
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TaskBuilder StateMachine Awaiter
Start | | |

| MoveNext}I await something |
| | |
I AwaitOnCompleted | '
: (awaiter) : this.continuation =
< ! () => sm.MoveNext()

Task

|
OnCompleted(a) => sm.MoveNext())

| g
|

this.awaiter = awaiter

SetAwaiter(awaiter):

>
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Continue() =>
awaiter.Continue()

Continue

: Continue
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l<
I

I
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TaskBuilder StateMachine Awaiter Task
Start | | |

|
| MoveNext}I await something | I
| | | |
I AwaitOnCompleted | ' '
: (awaiter) : this.continuation = :
I< ! () => sm.MoveNext() |
| | . . .
I OnCompleted(a) => sm.MoveNext()) , this.awaiter = awaiter
: : ’:SetAwaiter(awaiter):
| i i g
| | | |
| |
I I Continue() => Continue() =>
| | this.continuation() awaiter.Continue()
| | | |
: ! ! . I continue
I I M N I Continue u
I | Move ext ¢ :
| |

[ |
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Task

StateMachine

TaskBuilder
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Task
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return value;

StateMachine

TaskBuilder



Task
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return value;

StateMachine

TaskBuilder

I MoveNext



chine

MoveNext

return value;

TaskBuilder StateMa

|

| |
I e
| |
: SetResult(value) :
i j
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

Task
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TaskBuilder StateMachine | return value; Task
I

MoveNext

| |
| e
|

: SetResult(value)
<

SetResult(value)

.
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TaskBuilder StateMa
I

chine

MoveNext

return value;

| |
| <
|

: SetResult(value)
<

SetResult(value)

Task

I,

SetResult(value) {

}

Result = value;
IsCompleted = true;
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Uero He xBaTaerT
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Uero He xBartaer

e WhenAny, a He Tonbko WhenAll
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Uero He xBartaer

e WhenAny, a He Tonbko WhenAll
e BbI30B ApYyrnx aCMHXPOHHbLIX METOAOB:

async StrategyTask<bool> Run() {
int x = await HelperMethod();

async StrategyTask<int> HelperMethod() {
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4TO Nnony4mnoco



CTpouTenbCTBO MO reHepanibHOMY MniaHy

e PasbunBaem purypy Ha permoHsbl
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CTpouTenbCTBO MO reHepanibHOMY MniaHy

e PasbuBaem dourypy Ha permoHbl
e Pa3smHOXaem 0oTOB
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CTpouTenbCTBO MO reHepanibHOMY MniaHy

e PasbuBaem dourypy Ha permoHbl
e Pa3smHOXaem 0oTOB
e MHOXECTBO CTPOSALLMNXCSA PEMMOHOB - U3HAYanbHO NycToe

215



CTpouTenbCTBO MO reHepanibHOMY MniaHy

e PasbunBaem purypy Ha permoHsbl
e PasmMHOXaem 60TOB
e MHOXeCTBO CTPOALLMXCA PEMTMOHOB - U3HAYasribHO NycToe
e Bbibnpaem nogxogawmm ansa CTPoOUTENbCTBA PETNOH:
o He napaet
o He mMeluaeT CTpouTb apyrue
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CTpouTenbCTBO MO reHepanibHOMY MniaHy

Pa3buBaem dourypy Ha pernmoHsoi

PasmHo)xaem 60TOB

MHOXECTBO CTPOSILLMXCA PEMMOHOB - M3Ha4YanbHO NyCcToe
Bbibnpaem nogxoasimm ansa CTpouTeribCcTBa PErnoH:

o He napaet

o He mMeluaeT CTpouTb apyrue

Bce He3aHAaTble 60ThI pa3beratoTcs KTo Kyaa
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Kak 9TO NnpUMeEHUTBL?



KoonepaTtnBHas
MHOro3agadyHocCTb



class Enemy {
async MicroTask Patrol() {
while (alive) {
if (CanSeeTarget()) {
var attackSucceeded = await Attack();

}...

else {
MoveTowardsNextPoint();
await TimeSpan.FromSeconds(1);

¥
¥

¥
!
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KoonepaTnBHasd MHOrosagavyHocCTb

e ECTb peanu3auun Ha yield return, HO HET Ha
async/await

https://mhut.ch/journal/2010/02/01/iterator-based-microthreading

223
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KoonepaTnBHasd MHOrosagavyHocCTb

e ECTb peanusauuun Ha yield return, HO HET Ha
async/await

https://mhut.ch/journal/2010/02/01/iterator-based-microthreading

e dpoHTeHOepbl y)Ke AenarT 3TO - redux-saga

a = yield b; // y HuX Tak MOXHO!
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Distributed fork-join
state machine



JobController
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JobController

= Main
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SubJob

>

Main

JobControllei_‘//////,w
>

SubJob
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SubJob

>

Main

JobCont r‘oller'_/v
>

SubJob

:

Join
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>

JobCont r‘oller'_/v SubJob
Main » SubJob
l —=p SubJob

Join

——

SubJob
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>

JobCont r‘oller'_/v SubJob
Main =» SubJob
l —=p SubJob

Join

——

SubJob

Join
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class MyJobController {
async JobTask<int> Handle() {
var b = await SubJob("x", 10);

if (b > 10)
return await SubJob("y", b)

return 10 + await SubJob("z", b)

¥
¥
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Miccnegymnte TexHonorum,
KOTOpbIe UCnonb3yeTe, NOpOon
MM MOXXHO HaUTU camble
HeoXnaaHHble NpUMeHeHns!
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[Tonne3Hble CCbISNKA

e Penosntopuin Hawen komaHabl Ha rtMTxabe - https://github.com/kontur-
contests/icfpc2018-kontur-ru/tree/dotnext

e Llyukn ctaten npo acCUHXPOHHbLIE METObI -
https://blogs.msdn.microsoft.com/seteplia/2017/11/30/dissecting-the-async-
methods-in-c/

e KoonepatneHasi MHOro3agadHoCTb Ha UTepaTopax -
https://mhut.ch/journal/2010/02/01/iterator-based-microthreading
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Bonpochb!?



