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GPU vs CPU how do they divide the work?

Description

The basic components of an NLE are:

1. Media files stored on an external HD

-Media access speed is determined by: HD speed, Raid level and connection speed to workstation.
2. CPU> decode, encode and calculate non-accelerated effects.

3. GPU>accelerates:

Alpha Adjust, Basic 3D, Black & White, Brightness & Contrast

Color Balance (RGB), Color Pass (Windows only)

Color Replace, Crop Drop Shadow, Edge Feather, Eight&Four-Point Garbage Matte

Extract, Fast Color Corrector, Gamma Correction, Garbage Matte (4, 8, 16)

Gaussian Blur, Horizontal Flip, Levels, Luma Corrector, Luma Curve, Noise

Proc Amp, RGB Curves, RGB Color Corrector, Sharpen

Sixteen-Point Garbage Matte, Three-way Color Corrector, Timeecode

Tint, Track Matte Key, Ultra Keyer, Video Limiter, Vertical Flip

Cross Dissolve, Dip to Black, Dip to White, Directional Blur, Fast Blur, Invert, Additive Dissolve, Film
Dissolve, Warp Stabilizer

7 steps to render/playback@ frame:

1. Frame is fetched from disk.

2. CPU decodes the frame (CODEC has to be properly installed)

3. Frame is modified to an intermediate format and put into memory.

4. If GPU acceleration can be used, the intermediate format is uploaded to the video card for
processing.

5. The intermediate results are then downloaded from the video card back into memory.

6. The CPU starts encoding to the final delivery format.

7. The final results are written to disk or played on screen.

A video file gets decoded on the CPU. Performance is determined by how well it is optimized and if it
can offload tasks to GPU or not. A lot of codecs on PC call the QT32 process which runs in a 4GB
memory space.

ProRes playback is not GPU accelerated. More cores are more important than multiple GPUs, as not
all instructions have been written to run outside

the CPU. It's a common misconception that adding a GPU wiill

automatically take and run all the regular instructions from

the CPU. Software engineers must write applications to

send instructions to a specific processor before they can

expect speed improvements.

A typical system with eight cores needs 3 GB per core, which equals 24 GB of RAM required by After
Effects to run multiprocessing properly.

Although that fits into a 32 GB computer, After Effects may still hold as
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much as 6 GB of RAM for other applications, bringing the full
amount of RAM left for After Effects to 24, which is already

close to the limit.
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This applies to Windows/PC only:
Below Playback the way it should be: Low CPU load and Disk I/O at the bit rate of the codec. Note the
files on the timeline being read in the Disk I/O list.

@ Resource Monitor

File Mornikor  Help

Overview | cPU | Memory | Disk | Network |

CPU L_D ‘W —-%. B con cpU Usage

D Image ZPLI I Drezcription I Awerage .., T I Status

D AvidMedialomposer axe = 4 Awid Editor 346 Running
D AvidBinIndexer axe \ 0 Awid Bin Indexer 151 Running
D Systemn Interrupts 1 Dweferred Procedure Calls and Interrupt 5., 0,46 Running
D perfrmon exe 0 Resource and Perforrnance Monitor 0,32 Running
D Pen_Tablet.exe 0 Tablet Serwvice for consurmer driver 0,30 Running
D Phatoshop.exe 0 Adobe Photoshop CC 2015 0,10 Running
D Swystern 0 MT Kerral & System 0.10  Rumning
D sritelegacyd.exe 0  ¥-Rite Legacy Device 0.04 Running
D Spyderltility exe 0 SpyderUtiliby 1.4-5 004 Running
D Pen_Touchlser.exe 0 Touch User Mode Driver 003 Running

Disk \/‘) “3 "j '—__> W s MB,."TJ: N; (o 2

Irnage | PID | File = klm‘v— I Read (Bfzac] - |
AvidMediaCornposer exe 471k Iihavid MediaFilesiPpaXEy, Dynile 1I20FY01 47657 14, ESDFO0 rmxf —_— 39,456, 7R8
AvidMediaCornposer exe 471k It WAnvid MadiaFiles'MXFy ik e 20E940 1 4FEEA2AF 89400 rxf _— 23,497 876
AvidMediaCornposer exe 4716 Ii%Avid MediaFilesWMXFyynike 1406801, 47657 CFF 001100 rxfF — 11,227,157
AvidMediaCornposer exe 4716 Iihavid MediaFiles\MEFyDynike 1I20FY01 47EEFCOLELT4BED mixf 11,537,067
AvidMediaCornposer exe 471k Lihavid MediaFilesWPXFyDynike 1406001 47EE7 00 110890 mxf 10,224,626
AvidMediaCornposer exe 471k Lihavid MediaFilesWWXFyDynike 1406801, 47657 CER FE2IF0 rxf — 9,245,024
AvidMediaCornposer exe 471k IthAvid MediaFiles\PMKFY ke 1I3DFY0 1 476EFB0C DEZDEDmef C.042,246
AvidMediaCornposer exe 471k Iihavid MediaFilesWWXFyDynike2 104401 4765906 2B 040, rmxF — 1,015,262
AvidBinIndexer axe 395k LYWMASTER _BL_ A _ 2009092700 avid project 20090523MIKEC)AN:a,., 932,645
AvidBinIndexer axe 395k LYWMASTER_BU_OJa_ 2009092700 avid project 20090523 MIKES AN, 740,742
AvidBinIndexer exe 29cE [MASTER_BU ©JA_ 2009092700 svid project 20090528\ MIKEC AN, EE2,912
AvidMediaCornposer exe 471k LYWMASTER_BL_OJa_ 2009092700 avid project 20090523 MIKES AT, E3C,524
AvidBinIndexer exe 29cE LMASTER_BU ©JA_20090927%bu avid project 20090528 MIKEC I8N, C7E,658
AvidMediaCornposer exe 471k Lihavid MediaFiles\MXFyynike2 106401 47659625, 42 1B 10, rmxfF 44,492
AvidBinIndexer exe 29cE LMASTER_BU ©JA_20090927%bu avid project 20090528 MIKECI8)s4, . 263,061
AvidBinIndexer exe 29cE [MASTER_BU ©JA_ 2009092700 svid project 20090528\ MIKEC AN, 322,095
AvidMediaCornposer exe 471k Iihavid MediaFilesWPXFyDnilk e 2220401, 47 7E0E0E EACF 20 rmxf 276,290

Now look what happens when playing back a ProRes QuickTime in Premiere on a PC

1. CPU cycles taken up by Premiere

2. CPU cycles taken up by the QT32 process

3-8 The files on disk being read by the QT32 process including:

9 pagefile.sys the Page File it has to keep writing and reading off the drive to compensate for the 4GB
memory limit.
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[ adeobe Premiere Pro.exe “ = 35 Adobe Premiere Pro CC 2015.2 144 Rumning
D Adobe QT32 Server.exe ;?- 11  Adobe QT32 Server CC 2015.2 723 Running

- D Sysbern a . 2 MT Kernel & System 205 Running

— D Swstarn Interrupls 1 Deferred Procadure Calls and Interrupt 5., 0,22 Running

jl_t D perfrmon.exe 1 Resource and Performance Monitor 026 Running

3 D dynamiclinkranager exe 1 Adobe Dynamic Link Manager <C 2015.2 032  Running
D Photazhop.exe 0 Adobe Photoshop ©C 2015 0,23 Running

- D Pen_Tablet.exe 0 Tablet Service for consurmer driver 0,14 Running

o D audiodg exe ] 0,13 Running
D sritelegacyd.exe 0  ¥-Rite Legacy Device 0.07  Running

B

J_ | Disk B 14 ME/sec Disk 1D

¥l Irnage I PIC I File \ s I Read (E/fsec] I

B2 | Adobe QT32 Server.exe == 3 9450 F:'"BRAD _REMDER_IM_PLACEY Bryan Adams~ 308 man 5,195,133

0 | Adobe GT32 Server exe o ¥ 3460 Fi\BRAD_REMDER_IM_PLACENBRADNF, 13.fhan 5,755,904
Adobe QT3Z Serverexe . < 3460 Fi\BRAD REMDER_IM_PLACENBRADIOF 1drnow 13,847,495

p | Adobe QT32 Serveraxe 3460 Fr\BRAD, REMDERIN_PLACE\BRADINOF _12.mow 3,754,056

e | Sestem 6 4 E:\Mo TEST201803115PR_DWC_PLAY MO _FILTER.psd 0

r
Adobe QT2 Serveraxe q4e0 FABEAE BERGER T PLACEVBRADIONS 15 mmow B10,816

— '?- -

D | adobe QT2 Sarver.eme e 9450 E:'pagefile.sys (Page File] 109,191
Syrstern E 4 BRAD REMDER IM DWACE\ERADIOF _12.mow 17,359
Systern 4 F:'"BRAD _REMDER_IM_PLACEY Bryan Adams_308.mow 5,057
Adobe Premiere Pro.exe 7732 F:'"BRAD _REMDER_IM_PLACEY Bryan Adams_308.mow 297,091
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