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Profile-Guided Optimization (PGO)

Re-orders basic blocks (keeps hot ones together)

e De-virtualizes virtual calls via GDV (Guarded Devirtualization)

Inliner relies on PGO data and can be very aggressive for hot paths

Loop Clonning, Inlined Casts, etc. aren't applied in cold blocks



PGO: Instrumentation

static void DoWork(IDisposable d)

{
if (d == null)
{
Console.WriteLine(":(");
}
else
{
d.Dispose();
}



PGO: Instrumentation

static void DoWork(IDisposable d)

{

if (d == null)

{
__DoWork_ILOffset2_counter++;
Console.WriteLine(":(");

¥

else

{
__ DoWork_ILOffset4_counter++;
__ DoWork_ILOffset4_ClassProfile(d);
d.Dispose();

}
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How to use Dynamic PGO

* Dynamic PGO

e DOTNET_TC_QuicklJitForLoops=1
* DOTNET TieredPGO=1

 Dynamic PGO without prejitted code (we call it 'FullPGO')

e DOTNET _ReadyToRun=0
« DOTNET_TC_QuicklitForLoops=1
e DOTNET TieredPGO=1



PGO: devirtualization

bool WriteAndFlush(Stream stream)
{
stream.WriteByte(1);
stream.Flush();
return true;



Codegen for default mode

bool WriteAndFlush(Stream stream) ; Method Program:liriteAnd 001:thi
G_M46608_IGO1:
{ 57
. 56
stream.WriteByte(1); A883EC28
488BF2
stream.Flush(); . bile e 2.5¢
return true; G_MAG608_IGO2: ;5 offset=0089
} ABBBCE mov rcx, rsi
BAB1E66606 mov edx, 1
A88B3E mov rdi, qword ptr [rsi]
48884770 mov rax, qword ptr [rdi+ll12]
FF1@ call quord ptr [rax]System.I0.Stream:WriteByte(ubyte):this
A88BCE mov rcx, rsi
ABBBATSE mov rax, qword ptr [rdi+88]
FF5830 call quord ptr [rax+48]System.I0.Stream:Flush():this
BEeleeeaoe mov eax, 1
bblleight=1 PertScore 1
G_M46608_1GO3: ;; offset=0029H
4883C428 add rsp, 40
5E pop rsi
5F pop rdi
C3 ret
bblleight=1 PerfScore 2.25

; Total bytes of code 48



TierO with instrumentation

. mov rcx, ord ptr [rbp+l8H
bool WriteAndFlush(Stream stream) oy gwf‘;t,ﬂ [ﬁbp_égHi m{
{ mov rcx, gword ptr [rbp-88H]
. mov rdx, Bx/FFESEFSC278
stream.WriteByte(1); call CORINFO_HELP_CLASSPROFILE32
. mov rcx, gword ptr [rbp-88H]
Str‘eam'FIUSh()J mov gword ptr [rbp-18H], rcx
return tr\ue; mov rcx, gword ptr [rbp-18H]
mowv edx, 1
} mov rax, gword ptr [rbp-18H]
mov rax, quord ptr [rax]
mov rax, quord ptr [rax+112]

call quord ptr [rax]System.IO0.Stream:WriteByte(ubyte):this



Guarded devirtualization (GDV)

if (stream is MemoryStream)
((MemoryStream)stream).WriteByte(1l); // can be inlined now!
else

if (stream is MemoryStream)
((MemoryStream)stream).Flush(); // can be inlined now!
else



GDV: Chaining

if (stream is MemoryStream)

{
((MemoryStream)stream).WriteByte(1); // can be inlined now!

((MemoryStream)stream).Flush(); // can be inlined now!



Guarded Devirt: multiple type checks #59604

iR iU EgorBo wants to merge 29 commits into dotnet:main from EgorBo:gdv-multiple-1 (0]

Next steps: multiple guesses ... ... ... .. ...

EgorBo commented 24 days ago » edited ~

)

This PR extends GDV (Guarded Devirtualization) to support multiple type-checks (see #58984 c
check for the most popular type and a fallback for everything else”.

else if (stream is FileStream)
((FileStream)stream).WriteByte(1l); // can be inlined now!

else if (stream is FileStream)
((FileStream)stream).Flush(); // can be inlined now!



Virtual calls in AvaloniallLSpy app

6
Number of likely clas call-site. E.g. 1 means "monomorphic'







Improvements in Inliner

* Precise(r) IL scan

e Recognizes intrinsics in call opcodes (only if promoted to tierl naturally)
* 25 new observations/heuristics

* Relies on PGO data if it’s around

e Extended IL and BB limits



TimeSpan TimeoutSpan => TimeSpan.FromSeconds(5);

.NET 5.0:

; Method Program:GetT an:this
G_M11456 IG@1:

C5F877

ore 1.6

G_M11456_1G02: ;3 offset=0003H

C5FB1leaseDeseaas vmovsd xmm@, gword ptr [reloc @RWDEO] v IntervalFromDoubleTicks( ticks)

: bbleight=1 PerfScore 3.080 :

G_M11456_1G03: i offset-000B f ({ticks > long.MaxValue) || (ticks < long.MinValue) J| double. IsNaN{ticks

F9DR94FDFF jmp ThrowHelper. ThrowOverflowException_TimeSpanToolong();

;; bblWeight
RWDE® dg 4187D78400080000h
; Total bytes of code: 16

f (ticks == long.MaxValue)
Span.MaxValue;
an{ { Yticks);

.NET 6.0:

; Method Program:GetT 1is
G_M11456_1GO1:
G_M11456_IGE2: ;3 offset=0006H
B380rarae2 mov eax, Bx2FAFB30
bbleight=1 PerfScore 8.25
G_M11456_TGE3: ;; offset=0
C3 ret
bbleight=1 PerfScore 1

; Total bytes of code 6



bool Iskgor(string str) => str == "Egor";

bool Test() => IskEgor("Egor");

.NET 5.0:

; Method Program:Test():bool:this
G_M57035_IGO1: ;; offset=000eH Equals (
bbWeight=1 PerfScore 8.00 )
G_M57@35_IG02: ;; offset=0800H if (object.ReferenceEquals(a, b))
AZB98854CABD35020000 mov rcx, @x235BDCAS483 ; "Egor” r
488611 mov rdx, gword ptr [rcx]
A8BBCA mov rcx, rdx return
bbWeight=1 PerfScore 2.58
G_M57035_IGO3: ;; offset=0810H _
ESF35DFDFF jmp System.String:Equals(System.String,System.String):bool i null II b null | | a.lLength != b.LEI‘IEth}
,; bblWeight=1 PerfScore 2.00 r
; Total bytes of code: 21
return
.NET 6.0:
; Method Program:Test():bool:this
G_M57035_IGe1: Ffse
G_M57035_IGe2: ;5 offset=0008H
B501000000 mov eax, 1
bblleight=1 PerfScore 25
G_M57035_IGO3: ;; offset=0005H
C3 ret
bblleight=1 PerfScore 1

; Total bytes of code 6



ldtoken !!T

call System.Type: :GetTypeFromHandle

ldtoken [System.Private.CorelLib]System.Int32
call System.Type: :GetTypeFromHandle

call System.Type: :op_Equality

{ brfalse.s IL_e@le

int Callee<T>(IDisposable disp, uint x)

disp.Dispose();

Iif (typeof(T) == typeof(int))
T;

if (typeof(T) == typeof(uint))
return 2;

if (typeof(T) == typeof(double))
return 3;

if ((x * 10) == BitOperations.PopCount(x))
{

}

return (int)Math.Pow((int)x, 2);

return 5;

void Caller(Program p) => Callee<string>(p, 42);



int Callee<T1(IDisposab1e Fisp, uint x)
{

disp.Dispose();

if (typeof(T) == typeof(int))

return 1;

if (typeof(T) == typeof(uint))
return 2;

if (typeof(T) == typeof(double))
return 3;

if ((x * 10) == BitOperations.PopCount(x))
{

}

return 5;

return (int)Math.Pow((int)x, 2);

void Callerj(Program p) => Callee<stringj}(p,| 42);
g




int CalleIDisposable disp, uint x)

{
disp.Dispose();

if (typeof(T) == typeof(int))

return 1;

if (typeof(T) == typeof(uint))
return 2;

if (typeof(T) == typeof(double))
return 3;

if ((x * 10) == BitOperations.PopCount(x))
{

}

return 5;

return (int)Math.Pow((int)x, 2);

void Caller(Program p) => Callee<string>(p, 42);



int Callee<T>(IDisposable disp, uint x)

{
disp.Dispose();

if (typeof(T) == typeof(int))

return 1;

if (typeof(T) == typeof(uint))
return 2;

if (typeof(T) == typeof(double))
return 3;

‘ifl((x * 1@)|==|Bit0perations.PopCount(x))I
{

return 5;

}

return (int)Math.Pow((int)x, 2);

void Caller(Program p) => Callee<string>(p, 42);



int CalleE<T>(IDiSposable diSp, uint X) Inline candidate is generic and caller is not. Multiplier increased to 2.

{ Inline candidate has 4 foldable branches. Multiplier increased to 9.
. . Inline has 11 foldable intrinsics. Multiplier increased to 21.
dlSp-DISpOSG()3 Inline has 1 foldable binary expressions. Multiplier increased to 23.

Inline has 3 foldable unary expressions. Multiplier increased to 26.
Inline candidate has an arg that feeds a constant test. Multiplier increased to 27.

if (tyPEO'F(T) == tyPEO‘F(lnt)) Inline candidate callsite is boring. Multiplier increased to 28.3.
. calleellativeSizeEstimate=1948
. return 1’ . callsiteMativeSizeEstimate=115
if (typeof(T) == typeof(uint)) benefit multiplier=28.3
return 2: threshold=3254
’

Mative estimate for function size is within threshold for inlining 194.8 <= 325.4 (multiplier = 28.3)

if (typeof(T)
return 3;

= typeof(double))

if ((x * 10) == BitOperations.PopCount(x))
{

}

return (int)Math.Pow((int)x, 2);

return 5;

void Caller(Program p) => Callee<string>(p, 42);



platform plaintext

itmode Base RPS PRRPS  diff  DooC PR diff Base PS5O PRPSO  diff Base P75 PRP75 diff BasePOD PRPO0  diff Base P99 PR PO9 Base FR Base FR Base FR Base PR diff %% pRcpu  diff
mean.lat mean.lat first.req firstreg startup  startup work.set  work.set priv.mem priv.mem cpu

default 11151852 11519171 3.29% 1.38 1.22 -11.59% 075 072 -411% 115 109 -522% 198 188 -505% 1564 1404 -448% 5900  61.00 3.30% 14400 14200 -1.39% 12000 12200 1.67% 702.00 70500 0.43% 9900 09.00 0.00%

default 11223432 11581214 3.19% 1.41 1.23 -12.77% 075 072 -321% 115 110 -435% 211 192 -8900% 1564 1665 646% 5900  61.00 339% 13900 14400 360% 12000 121.00 0.83% 70200 70300 014% 9900 99.00 0.00%

fullpge 11423514 11757517 2.92% 1.47 135 -8.16% 074 071 -338% 116/ 110 -517% 244 230 -574% 2212 3057 38320% 7400  73.00 -135% 46000 46900 000% 11800 118.00 0.00% 707.00 70700 0.00% 9900 99.00 0.00%

fullpge 11428691 11856905 3.75% 1.31 133 153% 073 070 -439% 111 107 -3.60% 197 215 914% 1468 1579 7.56% 7200 7300 139% 46500 47200 151% 11900 119.00 0.00% 70700 70700 000% 9900 99.00 0.00%

platform caching

litmode Base RPS PRRPS  diff Do PR diff Base P50 PRPSO  diff Base P75 PRP75 diff BaseP90 PRP90  diff Base P99 PR P99 Base PR diff B9 PR diff Base PR diff Base PR diff %% pRcpu  diff
mean.lat mean.lat first.req first.reg startup  startup work.set work.set priv.mem priv.mem cpu

default 259027 265956 2.68% 1.10 107 -273% 097 094 -309% 107 104 -2.80% 120 117 -250% 635 616 -2099% 6400 6500 156% 148100 143100 -338% 42700 42900 047% 155000 155100 006% 9800 98.00 0.00%

default 258040 264816 2.63% 112 107 -4.46% 097 094 -3.09% 108 105 -2.78% 122 118 -3.28% 7.24 572 -2089% 6400 6500 1.56% 158000 1603.00 0.88% 42600 428.00 0.47% 9098.00 1551.00 55.41% 098.00 07.00 -1.02%

fullpgo 267517 285183 6.60% 1.07 102 -467% 094 088 -638% 103 097 -583% 116 1.09 -6.03% 658 686 426% 7700 7900 2.60% 214100 209500 -2.15% 42400 42300 -0.24% 155500 155400 -0.06% 9800 97.00 -1.02%

fullpgo 265061 286785 7.83% 1.09 102 -65.42% 0.04 087 -7.45% 104 097 -673% 117 1.09 -6.84% 7.18 692 -362% 7700  77.00 0.00% 217200 196600 -0.48% 42400 42400 0.00% 155600 155500 -0.06% 08.00 97.00 -1.02%

database fortunes_ef

itmode Base RPS PRRPS  diff  DooC PR diff Base PS5O PRPSO  diff Base P75 PRP75 diff BasePOD PRPO0  diff Base P99 PR PO9 Base FR diff  Base FR diff Base FR diff  Dae PR diff %% pRcpu  diff
mean.lat mean.lat first.req firstreg startup  startup work.set  work.set priv.mem priv.mem cpu

default 260570 276845 2.70% 1.04 100 -3.85% 084 082 -226% 123 120 -2.44% 160 155 -3.13% 491 447 -B06% 07200 101000 301% 19100 19200 052% 46700 46000 043% 158400 158800 025% 0600 07.00 1.04%

default 265263 265324 0.02% 1.05 106 095% 086 085 -116% 126 125 -D.79% 162 164 123% 456 497 8®09% 07200 1002.00 309% 19100 19100 000% 46500 47200 151% 159300 158000 -0.35% 07.00 97.00 0.00%

fullpgo 281182 309680 10.13% 1.00 091 -0.00% 081 073 -977% 118 1.06 -10.17% 153 138 -980% 444 438 -135% 108500 1082.00 -0.28% 54600 54700 018% 48700 46200 -513% 158000 159100 0.13% 0600 9600 0.00%

fullpgo 286530 310580 £.39% 098 091 -7.14% 079 073 -B19% 116 106 -B62% 149 137 -B05% 466 433 -708% 109000 108600 -0.37% 55000 55700 1.37% 48200 467.00-311% 159200 158000 -0.19% 0600 96.00 0.00%

database single_query_dapper

litmode Base RPS PRRPS  diff Do PR diff Base P50 PRPSO  diff Base P75 PRP75 diff BaseP90 PRP90  diff Base P99 PR P99 Base PR diff B9 PR diff Base PR diff Base PR diff %% pRcpu  diff
mean.lat mean.lat first.req first.reg startup  startup work.set work.set priv.mem priv.mem cpu

default 359137 369681 2.94% 078 075 -3.66% 067 065 -297% 083 081 -265% 101 099 -198% 363 337 -716% 49000 51000 408% 19000 19300 158% 45000 45400 0.89% 156300 157000 045% 07.00 96.00 -1.03%

default 353405 366763 3.78% 0.79 075 -4.75% 0.69 066 -3.35% 0.84 081 -3.45% 103 098 -485% 3.40 316 -7.06% 50400 508.00 079% 19600 19100 -255% 45500 45600 0.22%  1562.00 157100 0.58% 0600 96.00 0.00%

fullpgo 384779 407757 5.97% 074 070 -456% 063 059 -557% 077 073 -557% 095 090 -526% 363 350 -358% 59600 591.00 -0.84% 54900 54000 -164% 45000 45000 0.00% 156800 157400 038% 09600 9600 0.00%

fullpgo 381099 408060 7.07% 0.73 0.70 -4.54% 0.63 060 -6.00% 078 073 -6.56% 006 0.88 -8.33% 3.42 353 322% 590.00 61400 4.07% 55300 54200 -1.99% 45200 447.00 -1.11% 157400 1569.00 -0.32% 06.00 96.00 0.00%

orchard about-postgresql

Ba PR Ba PR Ba PR Ba PR Ba PR Ba

Jitmode BaseRPS PRRPS  diff se diff Base P50 PRPSO diff Base P75 PRP75 diff BasePS0 PRP90 diff Base P99 PRP99 e diff *€ diff s diff o , diff *% PRcpu  diff
mean.lat mean.lat first.req first.reg startup startup work.set workset priv.mem  priv.mem cpu

default 165061 166337 0.23% 19077 12034 -0.23%  -1.00 -100 000% -100 -1.00 0.00%  -100 -1.00 000%  -1.00 -1.00 0.00% 4907.00 4926.00 0.39% 41400 503.00 21.50% 537.00 537.00 0.00% 162000 1068.00 -34.07% 96.00 97.00 1.04%

default 153628 169263 10.18% 20624 18701 -932%  -100 -100 000% -100 -1.00 000% -100 -1.00 000% -1.00 -100 000% 484300 490000 136% 41000 42100 268% 53700 54200 093% 161800 162400 037% 9800 06.00 -2.04%

fullpgo 172758 188230 B.06% 18318 167.07 -830%  -1.00 -100 000% -100 -1.00 0.00% -100 -1.00 000%  -1.00 -1.00 0.00% 5479.00 5623.00 2.63% 87500 876.00 0.11% 54000 539.00 -0.19% 163400 163500 O0.06% 98.00 92.00 1.02%

fullpgo 173012 185251 7.07% 18292 17069 -669%  -100 -100 000% -1.00 -1.00 000% -100 -1.00 000% -1.00 -100 000% 559900 549100 -1.93% 86200 87800 186% 53800 53000 019% 163400 163400 000% 99.00 99.00 0.00%

Proxy proxy-yarp

litmode BaseRPS PRRPS  diff Do FR diff Base P50 PRPSO  diff Base P75 PRP75 diff BasePOO PRPO0  diff Base P99 PR P99 Base FR diff 0% FR diff Base FR diff Base PR diff %% PpRcpu  diff
mean.at mean.lat firstreq firstreg startup  startup work.set work.set privimem  priv.mem cpu

default 229833 242880 5.68% 111141 105213 -533%  -100 -100 000% -100 -100 000% -100 -1.00 000% -100 -100 0O00% 18500 18800 162% 24500 24600 041% 44600 45100 1.12% 1577.00 158100 0.25% 9500 06.00 1.05%

default 230446 242516 5.24% 110963 1054.88 -493%  -100 -100 000% -1.00 -1.00 000% -100 -1.00 000% -100 -100 000% 17800 19100 7.30% 25000 24700 -1.20% 45000 45100 0.22% 158000 1582.00 0.13% 9600 96.00 0.00%

fullpgo 249879 268153 7.31% 102292 05208 -684%  -100 -100 000% -100 -100 000% -100 -1.00 000% -100 -100 0O00% 32100 32500 125% 68600 73000 641% 44500 45000 1.12% 1587.00 1601.00 0.88% 9600 04.00 -2.08%

fullpgo 248507 265782 695% 102880 96294 -640%  -100 -100 000% -1.00 -1.00 000% -100 -1.00 000% -1.00 -100 000% 31700 32200 158% 68400 70700 3.36% 44800 44900 022% 158800 1601.00 0.82% 9600 96.00 0.00%



“Jump-Threading”

int DoWork(int x)

{

int z = 9;

if (x == 42)
Z++;

if (x == 42)
Z++;

return z;
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CSE for floats and SIMD types

; Method Program:DolWork():this

void DoWork()
{
for (int i = @; i < 1000; i++)
{
Console.WritelLine(3.14);
Console.WritelLine(3.14);

Console.WriteLine(
Avx2.Add(
Vector256.Create(2),
Vector256.Create(3)).ToScalar());

G_M56739_IGB1: ;3 offset=8008H
57 push rdi
56 push rsi
A883EC38 sub rsp, 56
C5F877 vZeroupper
C5FB829742420 vmovaps quword ptr [rsp+28H], xmmé
;3 bbleight=1 PerfScore 5.25
G_M56739_1GB2: ;3 offset=800FH
33F6 xor esi, esi
C5FB1935A7800000 vmovsd  xmm6, quord ptr [reloc @RWDG4]
C5FD1ea55reeeeae vmovupd ymm@, ymmword ptr[reloc @RWDEA]
CSFDFEBS77800000 vpaddd ymm®, ymm@, ymmword ptr[reloc @RWD32]
C5F97ECT vmovd edi, xmm@
;3 bbleight=1 PerfScore 11.25
G_M56739_IGB3: ;5 offset=802DH
C5F828C6 vmovaps xmmB, xmmb
EBF2F8FFFF call System.Console:Writeline(double)
C5F828C6 vmovaps xmmd, >xmmé
EBE9FBFFFF call System.Console:Writeline(double)
8BCF mov ecx, edi
EBF2FSFFFF call System.Console:Writeline(int)
FFCE inc esi
81FEEGB30008 cmp esi, Bx3E8
7CDD jl SHORT G_M56739_IGB3
;3 bbleight=4 PerfScore 21.08
G_M56739_1GB4: ;3 offset=8058H
C5FB828742420 vmovaps xmm6, qword ptr [rsp+28H]
C5F877 vzeroupper
A883C438 add rsp, 56
5E pop rsi
5F pop rdi
C3 ret
;3 bbleight=1 PerfScore 7.25
RuWDeg@ dgq ©0000002000200002h, ©0000CE0200000002hH, 00EEO00E200800002hH, BOECEC0200028002h
RWD32 dgq 0©0800000380000003hH, 0000OEO300000803H, 00EE00A300800083hH, BOBEBCO300028003h
RWD64  dg 48891EBS851EB851Fh 3.14

; Total bytes of code: 96



Arm64 Parity with x64

Use xmm for stack prolog zeroing rather than rep stos #32538

oAV G AndyAyersMS merged 17 commits into dotnet:master frOm benaadams:zero-init-xmm [LJon Mar 5, 2020

() Conversation 217 - Commits 17 Fl Checks 149 Files changed 8

Q benaadams commented on Feb 19, 2020 « edited « Member

Use xmm registers to clear prolog blocks rather than rep stosd .

rep stos does have a shallower growth rate so it will eventually overtake; however unlikely in the size range for the stack clearance:

25.00
=—Current
w=1x Unroll
20.00 =—2x Unroll
= 3x Unroll
»
15.00 ’i.’"-’-’
»,
/)
[
Vit
10.00 ‘ ‘-' ’
[ Yot
A =
=
488 bytes zero'd same cost as
40 bytes previously
RS E SR FE R R R R R R R RN RS R R RN R R




Arm64 Parity with x64

[Arm64] Use SIMD register to zero init frame #46609

ISRV Gl echesakovMSFT merged 14 commits into dotnet:master from echesakovMSFT:Arm64-Use-SIMDReg-ZeroInitFrame (L]

) Conversation 24 < Commits 14 [} Checks 87 Files changed 14

“

echesakovMSFT commented on Jan 6 « edited «

Below are the results of running benchmarks as in #32538

* baseline
¢ diff where pc zva instruction is prohibited

* diff where pc zva instruction is permitted for memory regions greater than or equal to 256 bytes

Ubuntu 18.04 (Quad-core ARM A57 @ 1.43GHz)

—baseline — diff (without DC ZVA use) —diff (DC ZVA >= 256 bytes)

Mean (ns)

Frame size (bytes)



Arm64 Parity with x64

Arm64: Use zero register wherever possible #52269

bl Gl kunalspathak merged 1 commitinto dotnet:main from kunalspathak:armea_zr ([Jon May 6

JIT: Optimize redundant memory barriers on arm/armé4 #60219

SRV EgorBo merged 6 commits into dotnet:main fTom EgorBo:redundant-mem-barriers L) 6 days ago

RyuwJIT: Remove redundant memory barrier for XAdd and XChg on arm
#45970

Jad L Cl(: =l sandreenko merged 3 commits into dotnet:master fToM EgorBo:jit-arm-redundant-dmb LI;‘ on Dec 29, 2020

[RyuJIT] Implement Interlocked.And and Interlocked.Or for arm64-v8.1
#46253

SR VIAGEL I EgorBo merged 14 commits into dotnet:master fTOM EgorBo:intrinsify-interlocked-and-or (L) on Feb 10

Eliminate intermediate casts to double on ARM64 #53748

AV GG sandreenko merged 2 commits into dotnet:main from SingleAccretion:Port-AArch32-0pt-To-Aarche4 (L on Jun 7

Updating Matrix4x4 to accelerate several functions using Arm.AdvSimd
#40054

ISRV B tannergooding merged 4 commits iNt0 dotnet:master frOM tannergooding:matrixaxa [Con Aug 11, 2020

[Arm64] Treat Math/MathF.FusedMultiplyAdd as intrinsics #40124

ySWYEILES I echesakovMSFT merged 3 commits int0 dotnet:master frOM echesakovMSFT:Runtime_4e078 (L) on Aug 7, 2020



Not covered in this talk

* Loop Optimizations
e SIMD-related & Peephole Optimizations
* Register Allocator improvements

* Loop Alignment

. . Loop alignment and performance stability in .NET 6
* Keep structs in registers

M Dayz @ 18:30 @ EN * Add to favorites

i
Lo

Some benchmarks are instable and it is hard to understand if the metric shows real regression ar is it just noisy. In .NET &, the team investigated the underlying

.
) B l l g_fl Xe S MET team has thousands of Microbenchmarks that are run several times daily on the commits to check that there was is no performance regression introduced.
problem and added various mitigations like code alignment that would not just benefit benchmarks but real-world code.

In this talk, Kunal will briefly talk about how the team troubleshoot the instable performance numbers, and then deep dive in "automatic alignment of loops" —
one of the features added in .NET 6 to mitigate such instability. Speaker wrote about this feature a few months back on
https://devblogs.microsoft.com/dotnet/loop-alignment-in-net-6/. He will talk and demonstrate C# and assembly code and is intended for medium to advance

developers.

Speakers

S~

N

Kunal Pathak

Microsoft
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