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FrameView is a software tool designed to capture and measure
performance and power utilization of PC-based graphics and CPU
hardware. It’s especially useful for measuring frame rates and
GPU power usage when running stressful “real world” PC gaming
scenarios. FrameView captures performance and power data
with minimal overhead so as not to impact frame rates or
gameplay and includes an overlay that shows performance and
power metrics as a game is being played. It also allows
benchmarks runs to be captured and charted in detailed reports.
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FrameView captures game performance metrics including
average and percentile frame-per-second (FPS) data for both
single- and multi-GPU configurations. Percentile FPS data is
valuable for illustrating the severity and frequency of stutters
that can interrupt gameplay. FrameView has been optimized
particularly for detailed frame time, present, and display
scheduling metrics for measuring stutter.

FrameView captures real-time power measurements for both
total board power (including graphics memory) and GPU
chip-only power through application programming interfaces

6?MKA , N*M6A?

TH6 LNHHAKM
DirectX APIs (versions 9-12),
OpenGL, Vulkan

L§24=_Y4HN *A?364NK IMSA?L
NVIDIA GeForce, AMD, Intel

>N=M6{4HN *A?364NK I MA?L
NVIDIA SLI, AMD Crossfire,
MSHybrid- and Optimus-based
platforms

,6LH=1V LNHHAKM

G-SYNC, Non-G-SYNC, ASYNC
(including FreeSync), and single
monitor setup

L*K..? =>A, .L
Full Screen, Windowed, UWP apps

AL LNHHAKM
Windows 10 and above

AS.K=1V
Average rendered FPS,

90/95/99th frame percentile,
dropped frames, render present
latency, perf/watt, GPU
utilization/core speed/temp, CPU
utilization/speed/temp, and
display mode tags.
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Average rendered FPS,
90/95/99th frame percentiles,
HW/SW info, API tested, full
GPU/CPU
frequency/power/utilization stats,
perf/watt data, and much more!
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(APIs), which is publicly-available software that communicates
with the hardware and returns data.

JHYWTSIT  6x F¥KYbF O LT x|

This section outlines the functionality of the settings provided in the FrameView interface.

oen r location:

B folder |
. = i

I c \Users'username\Documents \FrameView

Overlay screen location:

3enchmark hotkey:
Scroll Lock -

Capture delay:
_ Seconds

Capture duration:

) FxbmwY¥u kzvd ¥ vzbY nzx

This is where the benchmark logs will be saved. Use the Browse button to choose a location and
the Open Folder button to access saved results in Windows File Explorer.

) FxbmwY¥u mz uft
This is the button assigned to start and stop the benchmarking process. At this time, FrameView
only supports Lb¥zw =zbu and 3Ay as the benchmarking hotkeys.

*YCO¥F dfvY+

This will delay the capture of a game by the seconds specified in the window. The defaultis 0
seconds.

*Y¢ O¥F dO¥Y nzx
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This will set a capture time limit for the benchmark. The default is 0 seconds, which means the
benchmark capture logging must be manually started and stopped with the hotkey. When the
time limit is set to a number greater than 0, the benchmark logging must still be manually
started, but it will be automatically stopped after the specified capture duration.

AGTHY+ [h¥FFX vzbY 1zX

FPS, percentiles, and power information will be displayed by default in the upper-left corner of
your monitor when running a game. To change the overlay location, click a different quadrant

in the FrameView interface, represented by green blocks. More information about the overlay
can be found in the 3¥YwTSif A®F¥Y+ section.

?AM.: The overlay is automatically disabled during benchmarking to ensure more accurate
results. The overlay will return once the benchmark hotkey is pressed a second time.

ABFHY: ACnzx;

Selecting these will show real-time power reporting. Please refer to the *mY¥ ' nxl ?S6.6! Hz ¥
. Y'Y section for more information on how power data is measured and reported.

,¥z¢Cfd 3¥YwT; &, KAH4

When enabled, FrameView will measure and report whether the presented frame was dropped
(1) or displayed (0). This value is reported in the FrameView Log under the ,¥z¢¢fd header.

HF¥KHP¥ TY ™ 8HHT &
When enabled, FrameView will measure and report performance-per-watt (PPW) data for the
GPU. This value is reported in the FrameView Log under the HF4UT 4HNAxy+3U;4 41 H6é header.
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6] Ywnx 1 3¥YwFSnf

FrameView version 1.1 includes a system NVIDIA Installer = %
installer. The FrameView install files include NVIDI/ <X

nvinDlia

the following:

NVIDIA Installer has finished

MName Type

Component i Status

NVIDIA FrameView 2 .. Installed

. FrameView.nvi MV File

H FrameYiew.zip Compressed (zipped) Folder

Finish
‘ FrameViewExt.dll Application extension
=1

] FrameViewSetup.exe  Application

B setup.cfg CFG File

Run 3¥YwTFSif LFO¢IFf to initiate the
installation process.

esktop shortcut for FrameView

w ReadMe file

KOxxnx 1 3¥YwFSnf

1. =YOxbm ¥YwWTSif once installed from the Tixdz | L'Y¥ wfxO.

MVIDIA FrameView
FrameView

_ﬂ | FrameViewAnalysisTemplate

3. *ubu)¥z }fto determine the ) fxbmwY¥u kzvdf¥ vzbY n1zXx where results will be stored.

Benchmark folder location:

C:\Usersfusername\Documents\Frameiew

4. At this time, FrameView supports Lb¥zw =zbu and 3AY as the benchmarking hotkeys.

Benchmark hi

Scroll Lok

F1i0
Scroll Lock
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5. =YOxbm Y IYwfl
The 3¥YWTFSiF  z@FUY+ should show up in the designated area chosen in the FrameView
interface.

6. H¥f}] the benchmarking hotkey (default is Lb¥zw =zbu) to begin benchmarking.
The overlay will disappear during data collection to reduce overhead in the captured data.

7. H¥fF}} the benchmarking hotkey again to stop data collection.
The overlay will reappear in the designated area.

8. _°n""mf IYwT and return to FrameView.
Click the A¢Tx 3zvdf¥ button to view benchmark results.

Benchmark folder location:

C:Wsers\username\Documents\Frameview

9. 3¥YwFSiF KF!ov! will be saved as T*LS kwF! with an application and timestamp name.
Consider renaming the files or creating a directory to reflect the GPU, game, and settings
tested.

AYWTSIt ARFwWY+

The overlay will appear in games with proper API support when FrameView is running in the
background. If the overlay does not appear, make sure to check if FrameView is running. Adjust the
overlay screen location in the FrameView settings to move the overlay to a different corner of the
screen.
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When benchmarking is enabled through the hotkey, the overlay will disappear. Removing the overlay
reduces overhead to ensure a more accurate capture of the game data. The overlay will reappear when
the hotkey is pressed again and capture is stopped or capture duration expires.

AUG. : B
oo™ : By

g™ : - BE

QO Bl
IROP+ - 0120
LAT : d1 . |5ms
GPLU : | 9899MH:z™. 95% 5BLC
CPU: 4YBE58MH:z Sl3dx 4HOC
0 T

H¥YwFSif  AefwY: mfx Ojnxl

¥YwFSif AeFAY+ ™ mfx O}nx >, 4hHN
?S6,61 4F3z¥0f 4HN

The overlay displays real-time data for average FPS, percentile FPS (90/95/99), dropped frames, chip
power, and perf-per-watt. Please refer to the 3K1>=.5S6. T 36=.L section for more information.

?AM.: Overlay information will not be shown in DX9/10 and Vulkan-based games. However, data
capture is supported and the information will be properly logged. A future version of FrameView will
add overlay support for Vulkan-based games.

AGFAY+ >F ¥

> . MK6*L » - L*KOHMBA?

Uses Rendered FPS scheduling metrics to show the overall average
FPS

LISTARN KFxdf¥fd 181 3HL

o Uses rendered FPS scheduling metrics to show 90th percentile data
AN Kfxdf¥fd Cy"E 10 frames out of 100 are slower than this frame rate. 90% of the
frames will achieve at least this frame rate.

- Uses rendered FPS scheduling metrics to show 95th percentile data
M Kfxdf¥fd CA™E 5 frames out of 100 are slower than this frame rate. 95% of the
frames will achieve at least this frame rate.

» Uses Rendered FPS scheduling metrics to show 99th percentile data
O Kfxdf¥fd CC™E 1 frame out of 100 is slower than this frame rate. 99% of the frames
will achieve at least this frame rate.

, KAH IZ4000 o leiadnv i Whether the present was dropped (1) or displayed (0)



3¥YWFSIF AlA | User Guide

Lastly, you can choose to plot GPU chip power, total graphics power, or data captured by the
Power Capture Analysis Tool (PCAT). While FrameView accurately reports both chip and board
power for NVIDIA graphics cards, the AMD APl used by FrameView appears to report a value
in-between chip power and board power for AMD graphics cards. Therefore it’s currently not
possible to use FrameView to directly compare AMD GPU power to NVIDIA GPU power. Note
that AMD total board power can be measured by third-party combination hardware/software
interposer testing methodologies including NVIDIA PCAT and others. PCAT works in conjunction
with FrameView as described above.

=Yafy MFweiY F!

These two cells allow you to customize how information in the Capture Properties section is
displayed on charts using a simple tag system. The available tags are: [Application], [Runtime],
[Resolution], [GPU], and [Variable]. Tags must be spelled correctly and enclosed by square
brackets. All tags are optional and can be repeated, excluded, or rearranged as desired and can
be used in either or both templates. This information and default templates are available in the
cell comments (red triangle in the corner).

Below are a few examples of chart title template for a set of captures from Shadow of the
Tomb Raider (SOTTR.exe) using the DirectX 12 (D3D12) runtime at varying resolutions and
running on an NVIDIA GeForce RTX 2060 SUPER:

areenbY nzxe 3KOX wizi Y 8KF1zv0 nzxz = SOTTR.exe (D3D12) at Different Resolutions w/ NVIDIA GeForce RTX
“U44HN2U 2060 SUPER |

84HNz U 8Kox nwiz U a1 ¢eubY nzxz U NVIDIA GeForce RTX 2060 SUPER |D3D12| SOTTR.exe | Different
aKF!z0nzxa U  Resolutions |

aKOX nwiz *zxknl{ 41 ¢¢nbY nzxe A D3D12 Config: SOTTR.exe @ Different Resolutions on NVIDIA
8KF1zvO nzxe zx 44HNz U = GeForce RTX 2060 SUPER |

KOx LOWwWY¥+

Once files have been loaded, this table will be populated with figures describing various metrics
about the capture, including the length in seconds, frame rate, render present latency, power
draw, utilization, and more for the CPU and primary graphics device. The files are described
according to their extra variable, or if none is provided, the file slot they were loaded into. The
table below shows the GPUs used, which can be done by changing the Extra Variable to [GPU].
The drop-down menu changes what formula is used by the table, showing averages by default.
Other formula choices include: minimum, maximum, 90th percentile, 95th percentile, and 99th
percentile. This option also changes the values shown in the bar plots (covered below).

17
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Of note is the H*IM®} YHEHz T¥4dT4 row, which shows the difference (in Watts) between the
power measurements obtained from PCAT and total board power figures reported by a

graphics vendor API; positive values indicate that PCAT measured more power than was

reported by the API, while negative values suggest the APl was reporting higher power values

than PCAT observed. These differences are sensitive to alignment and sampling rate differences

between PCAT and the reporting API.

Average - 5 PER

Capture Duration (s) 171.8 171.7 172.2
Frame Rate [fps) £1.5 38.9 a1.1
Graphics Power (W) 173.3 82.1 179.2
Perf per Watt (F/1) 0.365 0.482 N/A
PCAT vs APl Power (W)

Render Present Latency [ms) 25.8 44.6 43.4
Render Queue (frames) 2.62 275 2.80
GPUO Utilization (%) 98.5% 93.9% 93.4%
GPUOD Temp [°C) 68.8 63.5 74.3
GPUO Clock (MHz) 1770.7 1808.1 1803.3
CPU Power (W) 50.6 40.5 39.8
CPU Utilization %) 29.2% 19.9% 19.4%
CPU Temp (°C) 50.3 48.4 a7.3
CPU Clock [MHz) A677.3 4677.2 4675.0

*YCO¥F STYV'm

This table shows the results
of various checks
performed on loaded
capture files. Each test can
suggest possible issues with
a capture by testing for
homogeneity and/or
specific results in the
reported application,
resolution, runtime, flip
model, and other ideally
static attribute columns as

Capture Health

PROBLEMS FOUND - SEE TOOLTIPS

Application GOOoD GOOD GOOD
GPU GO0oD GOOoD GOOoD
Resolution GOOoD GOOoD CAUTION
Runtime G000 GOOoD GOOoD
Allows Tearing GO0oD CAUTION CAUTION
Process ID GO0oD GOOoD GOOoD
Swap Chain Address GO00 GOOD GOOD
Sync Interval GO0 GOOD GoOoD
Present Flags GOOD GOOD GOOD
Present Mode GOOD GOOD CAUTION
Dropped Frames GOOD GOOD CAUTION
MsBetweenDisplayChange GOOD GOOD CAUTION

well as testing for dropped frames, a hardware-based flip model, frame synchronization, and

more. Fields with potential issues are highlighted and display “CAUTION” text, and you can read

18
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the associated cell comments (hovering over cells with red triangles in the corner) to learn what
issues might be affecting the quality of a capture.

As shown, different results are returned for three files with varying types of potential issues.
The first capture had no issues, the second was captured with G-SYNC enabled, and the third
shows many issues arising from changing settings and window focus while capturing. Below is
an outline of what each attribute is tested for during this process.

?AM.: The “ideal” qualities are prescribed with benchmarking in mind, where performance is
prioritized above all else; using exclusive fullscreen modes, no variable refresh rate
technology, no vertical synchronization policies, and so on. This table simply tries to explain
possible issues, limitations, losses of accuracy, or less than ideal qualities that could affect
comparisons in purely performance-focused testing. Regardless of the number of possible
issues, the analysis template will render plots and calculate tables as best it can. Your typical
gaming environment will probably deviate from these expectations in some way - for
example, running in borderless fullscreen mode with G-SYNC and V-Sync enabled. If you are
interested in comparing captures under your normal circumstances and understand the
limitations therein, some of the results from this table can be safely ignored.

TMMKG)NM. 6,.1=JINI=MV

1¢EbY 1zX | One unique value.
4HN  One unique value.

Kf}z©1zx One unique value that is not “WINDOWED".

KOx nwf  One unique value that is not “Other”.
Twz | MFY¥nxl | At least one value equals 1.
H¥zbf}} 6, One unique value.
L Y¢ *mYnx Ydd¥f]] One unique value.
L+xb 6x F¥®Yv = One unique value that is less than 1.

H¥F X" 3wl | One unique value.

H¥F £X*" =zdf One unique value that is hardware-based.

,¥zCeTd 3¥YWT!

=>D)TF7 Ffx,nj¢wy+*myxIf

All values are equal to 0.

No values are equal to 0.

19
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KOX LOWWY¥t ) Y¥ Hiz"

Beneath the file data tables is a row of bar plots which reflect four key metrics from the KOx
LOWWY¥+ table: frame rate, power draw, perf per watt, and render present latency. The
drop-down menu controls what calculations are used, with the averages as the default option.
Changes are immediately reflected in both the chart titles and values. The x-axis minimum for
all plots are fixed to 0, and the x-axis maximum is automatically scaled to your data.

SOTTR.exe (D3D12) at 3840x2160 w/ SOTTR.exe (D3D12) at 3840x2160 w/ SOTTR.exe (D3D12) at 3840x2160 w/ SOTTR.exe (D3D12) at 3840x2160 w/
Different GPUs | Average Frame Rate Different GPUs | Average Power Draw Different GPUs | Average Perf/Watt Different GPUs | Average Render
(fps) w) 0 Present Latency (ms)
70 200 0
o 180 050 s
o
6L5 w0 { 1733 Ll 0.482 @ 225
50 140 040 a5
- = i 2
3B_g| 411 100 - 3
> =2 o " 25.8
-I Ell 020
20 60
- 40 0.10 0
h 20 ]
0.000
0 0.00 o
NVIDIA GeForce RTXNVIDIA GeForce RTX  AMD Radeon RX NVIDIA GeForce NVIDIA GeForce AMD Radeon RX NVIDIA GeForce NVIDIA GeForce  AMD Radeon RX NVIDIA GeForce RTXNVIDIA GeForce RTX  AMD Radeon RX
2080 Ti 2060 SUPER 5700 XT RTX 2080 Ti RTX 2060 SUPER 5700 XT RTX 2080Ti RTX 2060 SUPER 5700 XT 2080 Ti 2060 SUPER 5700 XT

oxdn@ndOYv *YC CO¥F Hvz"}

Each file has its own time-based scatter plots generated from frame rate and perf per watt
measurements. These plots allow for isolated analysis which can be helpful when performance
between the captures is highly similar, where key micro-scale trends might be obscured, or
when performance is highly dissimilar, where a single large stutter event or a significant delta
could suppress more nuanced behaviors by stretching the y-axis. The x-axis and y-axis
minimums for all plots are fixed to 0, and the maximums are automatically scaled to your data.

In addition, if PCAT measurements were included in the FrameView log file, this data and API
power data will be featured in another set of scatter plots. These graphs can be useful for
understanding smaller (faster) power trends as PCAT captures data much more quickly than
would be practical for API polling.
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