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Callback hell
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getchar( );
(c == EOF)

-

/* Parser code */

| sri:*: e while (1) {
| C == Ox ) { C = getchar();
len = getchar| if (c == EOF)

c = getchar(); break:
while (len--) if (isalpha(c)) {
emit(c); do {
alse add to token(c);
emit(c); c = getchar();

: } while (isalpha(c));
emit (EOF); oo
¥

add to token(c);
got_token(PUNCT);
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) Kotlinifig

fun main(args: Array<String>) { class AppKt$main$coro$l extend CoroutinelImpl {
coro = async(CommonPool) { label = ©;

println(“"enter™)
delay(100) void doResume(Object data) {
println("exit™) ( .label) {

h

runBlocking { System.out.println(“enter™);
coro.await() .label = 1;
data = DelayKt.delay(100);
(data == COROUTINE SUSPENDEL
3
12

PUTFIELD AppKt$foo$1 .1%0 System.out.println("exit™);

’
IllegalStateExceptio

GETFIELD AppKt$foo$l.I$0
ISTORE 1




'suspend fun foo(c: Channel) {
bar(c)
printin("foo")

Jsuspend fun bar:(§=.. C. neL Jzuspend fun foo(c: Channel) {
c.write( msg "“datsa bar(c)
ar(c

printin("bar”) .
printin("foo")

=1}

%suspend fun bar(c: Channel)} {
bar(c) el
I print("bar”)

-isuspend fun foo(c: Channel) {

isuspend fun bar(c: Channel) {
c.write( msg “data")
.addlListener {

printin("bar")
println(“foo")




suspend fun Channel.aWrite(msg: Any): Int =
suspendCoroutine { cont ->
write(msg).addListener { future ->
1T (future.isSuccess) {

cont.resume(9)

} else {

cont.resumeWithException(fut
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We need a completely
coroutine aware Java runtime!
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The xv6 Context Switch Code
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.glokbl swtch
swtch:

4 (3esp),
0 (3eax)

tesp, 4(%eax)
tekbx, £ (%eax)

Iecx,

fedx,
iesi,
fedi,
iebp,

12 (%e2ax)
16 ({%eax)
20 (3eax)
24 (Eeax)
28 (%eax)

£ Lcad new

movl
movl
movl
movli
movl
movl
movl
movl

g (3esp),
28 (%eax),
24 (3eax),
20 (3e2ax),
16 (%esax),
12 (3eax),
g (3eax),
4 (3eax),

pushl 0O (%eax)

retc

regliscers

feax
Tebp
fedi
Tesi
fedx
fecx

Tekbx
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Java: : read(ByteBuffer bb) {
synchronized(o){
JVM: if ((n = ch.read(bb)) != 0)
SharedRuntime::complete_monitor_locking_C return n;
{ if (socket.getSoTimeout() > 0)
if (\Java: . engine.addTimer();
WispEngine.schedule() do {
engine.modEvent(ch ,OP_READ);
} engine.schedule();
}
} } while ((n = ch.read(bb)) == 0);

return n;



Coroutine [@x7fa81989d3c0]
at java.dyn.CoroutineSupport.symmetricYieldTo(CoroutineSupport.java:157)
at java.dyn.Coroutine.yieldTo(Coroutine.java:110)
at
at
at com.alibaba.wisp.engine.WispEngine.doSchedule(WispEngine.java:558)
at
at
at .accept
at java.net.ServerSocket.accept(ServerSocket.java:558)
at ServerTest.main(ServerTest.java:14)
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Coroutine [@x7fa7f29f9080]

at java.dyn.CoroutineSupport.symmetricYieldTo(CoroutineSupport.java:157)
at java.dyn.Coroutine.yieldTo(Coroutine.java:110)

at

at

com.alibaba.wisp.engine.WispEngine.doSchedule(WispEngine. java:558)

at '

at

at

at

at

at .read

ServerTest.client(ServerTest.java:22)
ServerTest$$Lambda$4/705927765. run(Unknown Source)
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java.dyn.CoroutineBase.startInternal(CoroutineBase.java:60)




} ObjectMonitor

Fast Lock
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Heavy Lock
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WispEngine. dispatch(s: foo);
WispEngine. dispatch(s: bar);

private synchronized void foo() {

try {
Thread sleep( millis: 10);

} cateh (InterruptedException e) {
e. printStackIrace();

}

. private synchronized void bar () {
}

foo l

monitor enter : _
- : yeilldTo bar

sleep y Entry list

10ms later

T l monitor exit
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} FFEHookfJJava Runtime

« Java.util.concurrent (Lock, CountDownLatch...)
« Blocking I0(java.net)
= ThreadLocal
«  ObjectMonitor
synchronized
Object.walt
Object.notify/Object.notifyAll
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host 10.185.52.173 host 10.185.53.219

idc sul8 idc sul8
cpu_util 60.41% W cpu_uti 54.76% W
cpu_user 50.37% cpu_user 47.00%
cpu_sys 8.70% cpu_sys 6.36%
cpu_iowait  0.00% cpu_iowait  0.00%
cpu_hardirg  0.00% cpu_hardirg  0.00%
cpu_softirg  0.00% cpu_softirg  0.00%
load_loadl  13.28 load_loadl 9.71
load_load5 1551 W oad_loadS 1046 ®
load_load15 15.93 pad_loadl5 10.68
HE% RT mem_util 13.16% W mem_util 13.76% W
mem_used  7.89G mem_used  8.266
mem_buff 0,008 mem_buff  0.00B
RTi% 7J|:| 10% mem:cad\ 8.74G mem_cach  10.86G
mem_free  43.36G mem_free  40.89G
mem_total  0.00B mem_total  0.008
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traffic_bytin 41.01M
traffic_bytout 16.07M
traffic_pktin 25309
traffic_pktout 25158
traffic_pkterr 0
traffic_pktdrp 0
jvm_ygc %4
jvm_ygc_time 53ms
jvm_fgc 0

jvn_\_foc_time oms

traffic_bytin 41.08M
traffic_bytout 16.25M
traffic_pktin 25517
traffic_pktout 25254
traffic_pkterr 0
traffic_pktdrp 0
jvm_ygc 54
jvm_ygc_time 21ms
jvm_fgc 0
jvm_fgc_time Oms
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