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WHOAMI
| work as @DevTeclat AMD!

My role can be summarized as:

| help game developers make the
most out of our haradware

Fun fact:

| always have a Justin Bieber
poster in my office!
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GPU WORK SUBMISSION

Some background
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FROM A HIGHEVEL VIEW

A Dr awgq
A Dr awgq
A Dr awq

AMD PUBLIC | REBOOT DEVELOP BLUEGPU SUBMISSION STRATEGIES | September 2022




[Public]

NAIVE APPROACH

Draw GPU Draw
Draw GPU Draw

Time

v

AMDQ
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NAIVE APPROACH

| Draw _[latency GRU Draw I

PCle bus adds latency*
Time

v

* Al so the dri7i ver stack, we Al [/ tal k about that a &b

AMDQ
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HOW WORK IS SUBMITTED TO THE GPU

A Command list:

A Dr awgq
A Dr awgq
A Dr awgq
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IF DRAWING WAS SYNCHRONOUS

PCle bus adds latency*
Time

v

* Al so the dri7i ver stack, we Al [/ tal k about that a &b

AMDQ
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SYNCHRONOUS ¥SYNCHRONOUS

Time Time

\ 4
\ 4
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WITH AN ASYNC APPROACH

Rendering while writing to the same CLs?
Not possible!
Solved with multiple buffering

Record CLS— GPUrende

Record CLs GPU: rende

Start rendering before previous frame has finished?
Not possible!
Solved with semaphores/fences

Time

\ 4

AMDQ

GPUODEI’] AMD PUBLIC | REBOOT DEVELOP BLUEGPU SUBMISSION STRATEGIES | September 2022



[Public]

WHAT ABOUT MULTIPLE SUBMISSIONS?

In most games we are not doing a single submit per frame though
A LetAs | ook at different submission patterns
A How they will be executed on the HW
A We will use a realorld example
A And some suitable tools
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I O DI \Y S I O O L S & GPUView: C:\Users\mliljeso\ Documents\etwtraces\2022-09- 14_09-14-03_miiesorenderStSingleCLSingleDispatch.ctl STime=13399763 Duration=4413
File Vi Chatts Options _Help
1390

GPUView
A Tooldevelopedy Microsoft
A HolisticCPU and GPaverview

A Canbeusedto answerquestionslike:
A Arewe CPWoundor GPWound?
A Orboth, duringdifferent parts of the frame?

A Arestutters dueto memoryallocationsin-between
framesorsomethingelse?

[Build: 19041.1889.191206-1406 amd6dfre Procs: 16 [Eventslost0  [BuffersLost:0  |PointerSize:8  [Levek2 [13400681 (1,340.0681ms) g
>

AMDZD1
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TODAY'S TOOLS

Radeorny GPU Profile(RGP)
A
In depth analysisof a GPU frame
Graphics andsynccomputeusage
Eventtiming

Barriers

Instruction timing

q

o o Io Io Do Do

AMD PUBLIC

A profiling tool for AMD graphic cards

0 GLIFSample_DX12d-20220427-16411%.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - ¥1.13.0.18

File Help

0.300 ms

0.400 ms

i e st meme o B IE BE

Wavefront occupancy Event timing Pipeline state Instruction timing
Color by API shader stage GCN shader stage

0.000 ms 0.100 ms 0.200 ms
ml\IHIHI ‘I frrrrrrberreererrbnd I\IHI‘ frrrrerrbreerererrbrerred I‘HII\I\ 1l
E] |
|
|3 |
\&
2
lE]

o GLTFSample_DX12d-20220427-164119.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - v1.13.0.18

File Help

Frame summary

| Come rolls

t expensive o

Pipelines

Device configuration

)
0.500 ms

0.600 ms

| IH‘I (RN \l [ARENEN
100%

75%
%

3

25%
50%
75%
100%

System activity ~
Visualize command buffer submission and synchranization primitives. ‘ o .
=
GPU-based frames Workload views CPU submission markers §<l H [ W VY |
I | 1
f Frame 14479 T Frame 14480 |  Frome 14481 |  Frame 14482 | Frame 1  SQTT regien Frame 14484 1 | 1 \ | \F {
10,000 ms 0.750 ms 1.500 ms 3.000 ms 3.750 ms 4.500ms 5.250 ms 6.750 ms 7.500 ms v L' [ | ”| l
It ;
Lot oo gl ogduaeo gt gl . I Ll
Graphics queue ter events
225 27 230 232
i B26-pas 231 Bz
D31 10301 It 1D30L:
ID: 10 10301 I ID3D1A I 103012 I
ID3C ID3D12Queue: Exer IL  ID3D12Queue: (Exe IT  1D3D1: I 10301 1IC 1D3D1; 1D3D12Queue ID3D12Queue
1D3D12Quetie: ExecuteCommandLists{1) 1D3D12Quee: Exes I 1D3D12Queve:Exe I 1D3D12Queve::Exe I 1DID12Queve:Exe IE D3D12Queue: Execute IDID12Queve::Exe 1D 1D3D12Queves:Ex I
D3D12QueuesExe  103D12QueserEx IDIDI2QueverBx | IDIDI2QuevesEx 1D3D12Queve::Exe ID3D12Quene: Exe

Graphics | Compute | DMA [lwaic [Mllsignal [l Present
Queue
Innnnnnl Innpnnni
- - - -
- [ ] -
- CPU - e GPU -
LN AMD Ryzen 7 JL_JEN | AMD Rad - 3
Il 5800X 8-Core [l aceon
- Processor L] RX 6800 XT g total
- [ -
- - - -
nnpnnnnn inpnnnnn
! Queue Count Key

The application is CPU bound. Graphics queve 3 O

Frame duration 1.421 ms
Frame rate: 703.7 Hz
GPU idle: 28.67%
Profiling overhead: 6.05 MB (8.95 GB/s of video memory)

Click here to view device configuration

REBOOT DEVELOP BLUEGPU SUBMISSION STRATEGIES

Submit time: - Submit duration: - | Enqueue duration: -
G buffers
total
Queue Count  Key
Graphics queve 3 = Waits
Signals

September 2022

Sync primitive

GPU duration: - 3.553 ms

Sync primitives

0 v

-Selection duration:-0.692 ms

Count Key
v W
o W
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THE EXAMPLE APPLICATION
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CONTENT WARNING

This application Is designed to show limits

/| t As not an exampl e of
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THE BASE CASE

1 Command list for everything in the whole frame
Barrier: framebuffer fronpresentto rendertarget
Clear render target (back buffer) and depth buffer
Draw 2048 boomboxes

Barrier: framebuffer frontendertargetto present

o To I Do

AMDQ
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THE BASE CASE

& GPUView: C\Users\milljeso\Documents\ etwtraces\2022-09-14_09-14-03_miljesorenderStSingleCLSingleDispatch.etl STime= 719548 Duration=12836
Eile Yiew Charts  Qptions _Help

{100us)

Flip Queue [0]
Overday

o
Overlay
et
Flip Queue [1]
Overlay

Layer0

\Tiheiappsicommandilistsion
Eallsitelpresent the.GRUL(blue)

Banhe-app:s:color(blue)
/ “— Thejapp

Commiand listionithelGP.U
asiseen by/thelCRU/(blue)

os Microsoft Windows 10 Pro L |
1|

Processor AMD Ryzen 7 5800X

Motherboard ~ TUF GAMING X57BLUS|

RAM 32,0 GB DDR4 {8320y conhost exs \ T h e p_p ’Ft‘h rea d S

GPU AMD Radeon RX 6800 XT

Driver AMD Software Adrenalin Edition Version 22.6.1
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THE BASE CASE

Flip Queue [0]
Overday

o
Overlay
et
Flip Queue [1]
Overlay

Layer O

N Command listion the GPU

Tihe/same.command
Thisigraphishowsienqueuediworkioveritime / list:asiseenibyithelapp

N

\ e lm =] = E 2420 19 04 2 igse3.32% |
\

Y.ou/canalsosee fences
Tihelblocls atithe ¢

Enqueued worldis :
. signalsiandfother
bottom/are tasisibeing stacked/onftoplof that

worlked on|by/thelGPU synch.ronlzatlon gom.g on
herelin thelframel(pinic)

os Microsoft Windows 10 Pro

Processor AMD Ryzen 7 5800X

Motherboard TUF GAMING X57BLUS

RAM 32,0 GB DDR4
GPU AMD Radeon RX 6800 XT

Driver AMD Software Adrenalin Edition Version 22.6.1
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THE BASE CASE

e\ etwtraces\2022-09-14_09-14-03_miiljesorenderStSingleCLSingleDispatch.etl STime= 7719548 Duration=12936

Flip Queue [0]
Overday

o
Overlay
et
Flip Queue [1]
Overlay
Layer 0

cholec=rheGPUiNicidlem
partsiofithelfirame

0535 ms; present-to-present

lhelCRUlis constantly
busy; no - holess

. ) — I
0s Microsoft Windows 10 Pro o
Processor AMD Ryzen 7 5800X .. ... - - —— v Tosclial 15305 LeToen 2308 U 8000 10N, Vw00 08

Motherboard ~ TUF GAMING X57BLUS|

RAM 32,0 GB DDR4 (8320) conhost exe

GPU AMD Radeon RX 6800 XT

Procs: 16 [Eventslost:0  |Bufferslost:0  |PointerSize:8  Levek2 7732484 (773.2484ms)

Driver AMD Software Adrenalin Edition Version 22.6.1

= AMDO
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THE BASE CASE

File Help

Frame summary System activity

Barriers

Context rolls

GPU-based frames Workload views

Visualize command buffer submission and synchronization primitives.

CPU submission markers

o dx12test-20220829-162143renderStSingleCLSingleDispatch.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.0.18 — O

Most expensive events T

Graphics queue

work

[2]

. [21154] IDII‘
|
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oo T
DALy |

mxc&m;‘

sl o [

[21156] ID3D12CommandList

Frame 5160 Frame 5161
Render/depth targets 2.625 ms 3.000 ms 3.375ms
Pipelines
Device configuration h ¢ "

IS}

[21160] 1|:||| IW

Frame 5162
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v v

Frame 5166
5.625 ms

1 Frame 5163? Frame 5164 ﬁq‘w reg’ Frame 5165 &

3.750 ms 4.125 ms 4.500 ms. 4.8§5 ms I 5.250 ms

6.000 ms

(RRRN| ‘HIHHH‘HH\HH‘\IHHIH \HHHH‘\HHI\H‘IHHHH‘I
Al N 3 4 A}

[Pat, [Oxffifafof I‘ ‘||

[Clefff&fﬂf

[oxfftfsfofe “‘ ||

[21178] IC

B
| [Oxffff8fory I

IDXGIS
[2 [IDXGIS| ‘

[21164] IE“ Im

[21172] ID3D12Command

| L] [oxfrff8forebo40b80] ID3D

| [zpr | [T essmamiren |
>

e

<
Graphics Compute DMA Wait Signal Present Submit time: - | Submit duration: - | Enqueue duration: - (#U duration: - | 6.117 m
Queue submissions Command buffers Sync primitives
innnnnni innnnnnn
| | | |
| | | |
- CPU - - - os
N AMD Ryzen 7 L N | Al -
Processor
Ll 5800X 8-Core L BN m%ggg;‘_’r“ - 2 2 5
il Processor il - total total total Motherboard
| | | |
| | | | RAM
T T .
|
- Driver

AMDZD1

GPUOpen

AMD PUBLIC
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September 2022

Frame nr

Microsoft Windows 10 Pro 19043
AMD Ryzen 7 5800X

TUF GAMING X57BLUS

32,0 GB DDR4

AMD Radeon RX 6800 XT

AMD Software Adrenalin Edition Version 22.6.1
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THE BASE CASE

o dx12test721 @ i 2test-20220829-162143renderStSingleCLSingleDispatch.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.0.18 [m} x O X

File Help File_Help

Frame summary

Frame summary| — Queue submissions Command buffers Sync primitives A
i [ T LRI
Context rolls
- - . -
Context rulls. Most expensive events = - - - D 9
Most expensive § gender/depth targets - CPU L - GPU - i
Render/depth ta| pipefine Ll AMD Ryzen 7 LI | -
R - ¥z e AMD Radeon [ 2 2
Ppeines | oevice conurain SE00X 8 Core RX 6800 XT b
P ol  Processor [l - total total
evice configur: - -m -
- - | -

innnnnna (RN RRRN C—

Queue Count Key Queue Count Key

The application is CPU bound Graphics queve 2 = Graphics queue 2 O Waits 2

signals 3
Frame duration 0.840 ms

Frame rate: 1,190.1 Hz
GPU idle: 70.31%
| Profiling overhead: 3.64 MB (26.43 GB/s of video mem

~ 27

Click here to view device configuration

Fsubmi t, Nour
2 submit, inserted by driver

Event statistics
Analyze a breakdown of events in your profile. Instanced primitives 1781 10
0.84ms
2 F i
S rame time
w
-
2052 : 1190 fps
total 0 p
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16+
Instance count
Event Count  Key oS Microsoft Windows 10 Pro 19043

Drawlndexedinstanced 2,048
Processor AMD Ryzen 7 5800X

ResourceBarrier 2

ClearDepthStencilView 1 Motherboard TUFE GAMING X57BLUS

DEEm

ClearRenderTargetView 1

RAM 32,0 GB DDR4
GPU AMD Radeon RX 6800 XT
Driver AMD Software Adrenalin Edition Version 22.6.1
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THE BASE CASE

o dx12test-20220829-162143renderStSingleCLSingleDispatch.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.0.18

O X
File Help
Wavefront occupancy Event timing Pipeline state Instruction timing
Color by API shader stage GCN shader stage )&l g‘
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75%
Bvs [Hsaps [llcs [llrs | cs lRT

100%
Cache counters

Cache cou

I Instruction cache hit [l Scalar cache hit [l L0 cache hit [l L1 cache hit [l] L2 cache hit
Color by command buffer Event filter Overlay Duration fl\terl—l Filter events..
0 i 20 120 191 261 330 399 469 542 613 685 755 836 905 978 1046 1120 1188 1257 1324 1390 1458 1526 1595 1664 1738 1812 1883 1954 2025
2 75 139 210 273 338 404 473 545 616 688 761 839 909 979 1047 1118 1185 1255 13251 1393 1466 1535 1605 1680 1753 1822 1889 1960 2037

B 105 176 247 320 B95) 465 534 604 676 748 837 908 980 1048 1121 1189 1258 1326 1391 1459 1528 1602 1675 1742 1813 1881 1951 2023
4 111 180 248 318 393 466 588 605 675 746 831 906 981 1051 1125 1193 1261 1327 1394 1467 1536 1607 1682 1749 1818 1886 1955 2029
5 112 186 260 327 401 470 546 615 686 756 838 910 982 1049 1122 1190 1262 1332 1407 1478 1546 1620 1699 1768 1841 1909 1983
6 109 181 249 319 394 464 532 606 677 749 835 907 975 1045 1115 1180 1249 1320 1392 1468 1538 1608 1686 1754 1823 1891 1963
7 116 190 259 326 397 467 539 609 681 751 840
8

911 984 1052 1123 1191 1263 1334 1405 1477 1548 1619 1694 1767 1838 1905 1982
614 684 757 841 912

983 1053 1124 1192 1264 1335 1408 1479 1547 1621 1700 1771 1839 1910 1984
114 187 263 332 400 472 544 617 687 758 842 B13 985 1054 1126 1194 1265 1336 1409 1481 1554 1625
ﬂm@]ﬂwﬂ@]ma&ﬁas&zs g 1

2040
113 185 262 331 398 471 543

-
=y
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843 | 914 || 986 1055 1127 1195 1266 1338 | 1412 1483 | 1556 (1628 1701 | 1773 1844 1912 1986
137077 1920|264 [ 3330 [ 4030 @750 5480 [ BT [ 690 762 844 | 915 | 987 1056 1128 1196 1267 1337 1410 1480 1551 1624 | 1703 | 1774 1843 1913 1987
os Microsoft Windows 10 Pro 19043 387 || 19377 12657 [ 33401 #0501 &760| 5497 [l 6200[] 5L 763 45 ]| 916 ||| 988 || 1057 | 1129| 11S7 | 1268 || 1339|1411 [ 1482 || {1557 | {1629 {704 ||| 1775 1846|1915 || {988
13 1497 |1 | 1547 [ 26671 || 3357 4067 &770 5507[ 621 92| 764 467 [ 917 || 9897 |1 1058| || 1130|[ 1198 1269 [||1340]| 1413 | 1484 [1555)[| 1626l || 1705 || 1776 {1847 || 1918 1989
Processor AMD Ryzen 7 5800X 14 121001 1957 (1267 3360 407 #7801 B5 [ 6220 Bsa Il 7es 847 918 | 990 1061 | 1133 1199 1270 (1341 1414 1485 1558 1630 1706 | 1777 1849 | 1919 | 1990
15 1227|156 2687 [] 337 | 4087 479 |1 5520 624 B4 766 487 15197 || 854 1063 | {1434 |) 1200 [1| 1274 1342 || 14157 1486 || 5590|1630 1707 || 1778 1850 1922 [ 1598
Motherboard TUF GAMING X57BLUS 16 1231|187 [ 2697 || 339 || 409 4801 || 5537 1| 623 [ 695 767 849 | 920 892 1065 1136 1206 1279 | 1349 | 1420 1489 1560 1633 1709 1779 1851 1920 1993
17 1247 | 1987|2707 || 3407 [)| #1071 || 4810 |5541] 250 1| g%e | 768 B50 ||| 921 || 993 |||1066 | 1135 1201 | 1272 | 1343 | 1416 1486 {1561 | |1634 1710 | 1780| 1652 | 1921 | 1997
R SSUICHIIDRE 18 125 1991 271|[1|541 ) EiE | 4820 555 Il B2 g7 7es 851 922 | 994 1067 1137 1208 | 1280 | 1350 | 1422 | 1494 1563 1635 1712 1785 | 1854 1923 | 1994
U YD Bt F5 G T 19 12617 2000 2720 342 &2 483|556 [ 627 g8 770 B52 | |923 | 995 1071 1146 1214|1282 | 1352 1425 1496 1565 | 1636 | 1713 | 1786 | 1856 1924 199 J
. —T I — i — T — T r— 7w T T Tt T T 1
" " Ge L s per command buffer. -Selection duration:-0.141 ms
Driver AMD Software Adrenalin Edition Version22.6.1
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THE BASE CASE

o dx12test-20220829-162143renderStSingleCLSingleDispatch.rgp - D3D12 - Instruction tracing: Full frame - Radeon GPU Profiler - V1.13.0.18

- O X
File Help
EVENTS
Wavefront occupancy Event timing Pipeline state Instruction timing
Color by API shader stage GCN shader stage )&l é"
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Color by command buffer Event filter Overlay Duration ﬁ\terl—l Filter events... je)
0 i 20 120 191 261 330 399 469 542 613 685 755 836 905 978 1046 1120 1188 1257 1324 1390 1458 1526 1595 1664 1738 1812 1883 1954 2025 A
F 75 139 210 273 338 404 473 545 616 688 761 839 909 979 1047 1118 1185 1255 1325 1393 1466 1535 1605 1680 1753 1822 1889 1960 2037
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WITH SMALL BATCHES

Command lists with a few draws

1: Barrier: framebuffer fronpresentto rendertarget
Clear render target (back buffer) and depth buffer

2K257: Draw 2048 boomboxes in batches of 8. (8 meshes per CL)

258: Barrier: framebuffer frontendertarget to present

All CLs submitted ondoy-one

AMDQ
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WITH SMALL BATCHES
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WITH SMALL BATCHES
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WITH SMALL BATCHES

AMDQ
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WITH MULTI THREADING

Command lists with a few draws

1: Barrier: framebuffer fronpresentto rendertarget
Clear render target (back buffer) and depth buffer

2K257: Draw 2048 boomboxes in batches of 8. (8 meshes per CL)
As 256 tasks from a thread pool

258: Barrier: framebuffer frontendertarget to present

All CLs submitted ondoy-one from theirespective thread

AMDQ
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WITH MULTI THREADING
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WITH MULTI THREADING
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THAT DOESNAT LOOK TOO GOOD

AMDQ
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SO WHY DO WE SEE WHAT WE SEE?

A Why does performance tank so badly with many submits?
A Why doesnAt multithreading hel p?

Let As | ook at the driver stack!
Al n this cas e,-soureevulllasdriveragan exampleo p e n
A Since itAs open source, we can freely discuss

A The source code is available online héiteps://github.com/GPUOpenDrivers/AMDVLK
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THE DRIVER STACK

A This is what our Open Source driver look like Vulkan application

A The application is on top and calls thalkan libvulkan
runtime, libvulkan

A The runtime talks to the upmost part of the driver, amdvlk64
amdvlk64

XGL

A The red upper part, amdvlk64 talks to

libdrm_amdgpuwvhich communicates with the lower PAL

orange paramdgpu
A amdgputalks to the graphics card

libdrm_amdgpu

Drmin this case stands for Direct Rendering Manager
A Basically an API for modern GPU driverfnim

amdgpu
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THE DRIVER STACK

A The interesting part of this picture is this line hete:
A 1t divides the driver into user and kernel space pa

amdvlk64
XGL

A To protect the system and the user, only the
operating system kernel can access the hardware

A The CPU can therefore executeiger spacend
kernel space

A Switching between the two takes time

PAL

User space libdrm_amdgpu

Important note:

Not all calls to the user mode part of the driver end up
causing a mode switch to kernel mode

Kernel space
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THE DRIVER STACK

A The driver also needs to support
multiple applications using the
graphics card

Vulkan application

libvulkan

A The kernel mode part therefore
supports scheduling GPU work for
multiple applications

Another application
amdvlk64 using the GPU

XGL : :
(Rendering, video

PAL decode) User space

libdrm_amdgpu

Kernel space
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THE DRIVER STACK, ON WINDOWS

A ThereAs a similar setup on
windows

: : : : DirectX application
A The driver is split up in

: . Desktop Window
user mode and kernel User mode part Direct3d runtime Manager (DWM)
mode parts

A The model is called:
Windows Display Driver
Model

A There is a compositor that
handles multiple
applications rendering at
the same time g e et 2

A Itis called: DirectX Graphics Kernel space
Desktop Window NETEN e PRI [+1—> BEpgrs subsystem

Manager

User space

GPU
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CPLE GPU COMMUNICATION

A The CPU communicates with the
GPU over ang buffer

A The ring buffer has two pointers:

A The CPU writes data and moves
the write pointerforward

A The GPU reads data and moves
the read pointeforward
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CPLE GPU COMMUNICATION

A The CPU communicates with the GPU ovenag
buffer

A The ring buffer has two pointers:

A The CPU writes data and moves thete pointer
forward

A The GPU reads data and moves tiead pointer
forward

'}

Yo'
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CPLE GPU COMMUNICATION

A The ring buffer contain®M4 packetsvhich
contain:

A State settings
A Draws
A And other things telling the GPU what to do

A PM4 packets travel over the PCle bus

A The Command Processon the GPU receives these
packets and configures the GPU accordingly

[ R )
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WHAT CAN WE DO WITH THIS KNOWLEDGE?

A We learnt that the driver and runtime is a few layers thick

A Some calls will end up in the kernel
A Causing a mode switch

A Not cheap
A We should try to limit the amount of mode switches

A We also saw how packets with instructions are sent to the GPU
A By writing to the ring buffer and moving pointers forward
A That communication over the PCle bus is not free either
A We also mentioned the latency issues previously
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WITH MULTI THREADING, BUT WITH A SINGLE SUBMIT

Command lists with a few draws

1: Barrier: framebuffer fronpresentto rendertarget
Clear render target (back buffer) and depth buffer

2K257: Draw 2048 boomboxes in batches of 8. (8 meshes per CL)
As 256 tasks from a thread pool

258: Barrier: framebuffer frontendertarget to present

All CLs submitted in one go from theain thread

AMDQ
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WITH MULTI THREADING, BUT WITH A SINGLE SUBMIT
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WITH MULTI THREADING, BUT WITH A SINGLE SUBMIT
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WITH MU

AMDZD1

_TI THREADING, BUT WITH A SINGLE SUBMIT
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BETTER, BUT STILL HORRENDOUS

AMDQ
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WITHSANEMULTI THREADING

Command lists with a few draws

1: Barrier: framebuffer fronpresentto rendertarget
Clear render target (back buffer) and depth buffer

2K10: Draw 2048 boomboxes in batches of 256. (256 meshes per CL)
As 8 tasks from a thread pool

11: Barrier: framebuffer frontendertarget to present

All CLs submitted in one go from theain thread

AMDQ
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WITHSANEMULTI THREADING
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