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Poster Design Guide
This PowerPoint template is designed to be fully 
customizable. It has a three-column layout, but the design is 
flexible depending on your needs. Large chunks of text, 
images or tables can span multiple columns if desired. The 
first slide in this file shows a blank template, while the 
following slides show examples of how it can be used. 

Keep font size and type consistent by pasting content without 
formatting. 

Need design assistance? Email vis-id@llnl.gov. 

Visit https://vis-id.llnl.gov for more guidance on Lab logos, 
colors, and fonts. 

Moving Pieces
You are encouraged to move text boxes, figures and tables 
around to fit your needs. To preserve consistency, we 
recommend you go to VIEW and check the box for GUIDES. 
This will allow you to move pieces around but still see the 
basic three column structure. To make sure pieces are 
aligned, select multiple text boxes or images and click 
SHAPE FORMAT > ALIGN > ALIGN LEFT. 

Poster Size
Printing this poster will result in a 48 inch wide by 36 inch 
high page. This template is recommended for high-volume 
(>10) print use.

How to Add Text
The template comes with pre-formatted placeholders for 
headers and text boxes. You can add more text boxes by 
copying and pasting the existing ones. Adjust the size of your 
text based on how much content you have to present. The 
default template text offers a good starting point—font 
should not go below 8pt. 

How to Add Logos / Seals
For external presentations, PAD logos should not be added. 

For internal LLNL presentations, PAD logos can be added in 
place of the NNSA logo on the lower right. 

For projects with their own logos or when funding 
organizations require the inclusion of their logo, that logo can 
also replace the NNSA logo in the lower right. 

You can insert a logo by dragging and dropping it from your 
desktop, copy and paste or by going to INSERT > PICTURES. 
Logos taken from websites are likely to be low quality when 
printed. Zoom in at 100% to see what the logo will look like 
on the final poster and make any necessary adjustments.  

https://pdmc.llnl.gov/

How to Add Photographs / Graphics
You can add images by dragging and dropping from your 
desktop, copy and paste, or by going to INSERT > 
PICTURES. Be careful not to distort your photos when 
resizing. Zoom in and look at your images at 100% 
magnification. If they look good, they will print well. 

How to Add Tables, Graphs and Charts
The example poster slides come with pre-formatted 
placeholders for tables that can be duplicated and 
adjusted. You can add rows and columns to these by 
clicking the table then selecting LAYOUT > INSERT. 

You can copy and paste charts and graphs into the spaces 
created for figures. 

Using Color
The Lab’s primary and secondary color palettes can be 
found by scrolling to just above the poster template. 

To use these colors, select the object you want to recolor, 
go to SHAPE FORMAT > SHAPE FILL or TABLE DESIGN > 
SHADING and then select MORE FILL COLORS. Click the 
small eyedropper symbol and then hover over any of the 
palette colors, clicking to select and then pressing OK to 
confirm. 

How to Remove These Instructions
These details will not print, but you can delete or edit them 
by going to VIEW > MASTER. 

Save Your Work
Save your template as a PowerPoint document. For 
printing, save as PowerPoint or “Print-quality” PDF. 

TIP: There is a downloadable file with instructions for a PDF 
job options preset that you can download at XX that will 
automatically save your poster with the correct TID Print 
Plant specifications. 

Print Your Poster
When you are ready to have your poster printed at TID, go 
online to https://pdmc.llnl.gov/. You will receive a 
confirmation email letting your know your order was 
delivered. Please allow 3–5 business days for printing.

NOTE: You will need a Project and Task to submit your 
order.

Example poster: 48 in x 36 in 

Using hardware metrics to understand performance of the 
RAJA Performance Suite kernels in different GPU modes on MI300A
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AMD MI300A partitioning modes Investigating the impact of the data traversal order on performance of the kernels in the 
SPX, TPX, and CPX partitioning modes of AMD MI300A

Hardware metrics for Polybench_JACOBI_{1D,2D}

• AMD MI300A supports several APU resource partitioning modes, 
grouping XCDs into single device (SPX), three devices (TPX), or six 
devices (CPX)

• Research question: How do the MI300A partitioning modes impact the 
performance of different GPU kernels?

Performance of kernels in RAJA Performance
Suite in SPX, TPX, and CPX modes

• A significant variation in runtime was observed across the three 
partitioning modes for a subset of the RAJAPerf kernels while solving the 
problem of the same size across the APU

• Is data layout a contributing factor?
• To what extent does hardware scheduling affect the performance?

• To isolate the impact of data layout, we compare 2 kernels with O(n) compute complexity, where one traverses the memory in a linear fashion 
and the other traverses memory in a 2D stencil

• We use AMD's rocprofv3 profiling tool to collect low-level metrics and hardware counters for GPU resources including L1 cache, L2 cache, high-
bandwidth memory (HBM), and Shader Sequencer (SQ) 

Conclusions and Future Work
• All kernels with similar performance in SPX, TPX, and CPX 

modes, have an in-order memory access pattern
• All kernels with 2D or 3D stencil memory access pattern 

demonstrate different performance in SPX, TPX, and 
CPX modes, performing the worst in SPX mode, better in TPX 
mode, and best in CPX mode. We conclude that this is at least 
in part due to higher reuse of cache lines akin to tunable 
blocking used in matrix algorithms [6]

• Further investigate additional possible contributing factors to 
performance differences between modes, such as different 
kernel launch overheads and cache coherence overheads
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• SQC_DCACHE_MISSES: Number of non-
duplicate scalar L1d misses including 
uncached requests

• SQC_DCACHE_MISSES_DUPLICATE: 
Number of duplicate scalar L1d misses

• SQC_ICACHE_MISSES: Number of non-
duplicate L1i cache misses including 
uncached requests

• SQC_ICACHE_MISSES_DUPLICATE: Number 
of duplicate L1i cache misses whose 
previous lookup miss on the same cache 
line is not fulfilled yet

While Polybench_1D traverses a 1D array of size N,
Polybench_2D traverses a 2D array of size sqrt(N) x sqrt(N) = N, resulting in different caching behavior
• Polybench_1D has the same runtime, and the same counter values for SPX, TPX, and CPX
• Polybench_2D has more cache misses and memory requests than Polybench_1D, in order to access the data 

above and below the cell in the stencil, thus accessing data in 3 rows in each iteration
• Polybench_2D has significantly fewer L2 cache misses in TPX mode and especially in CPX mode

• TCC_READ_sum: Total number of L2 cache 
read requests (including compressed reads 
but not metadata reads)

• TCC_WRITE_sum: Total number of L2 cache 
write requests

• TCC_MISS_sum: Total number of L2 cache 
misses

• TCC_EA0_RDREQ_DRAM_sum: Total 
number of 32-byte or 64-byte efficiency 
arbiter read requests to HBM

• TCC_EA0_WRREQ_DRAM_sum: Total 
number of 32-byte or 64-byte efficiency 
arbiter write requests to HBM

• SQ_WAIT_INST_ANY: Number of quad-
cycles spent waiting for any instruction to be 
issued
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RAJAPerf kernels Avg time/rank comparison
Showing only RAJA_HIP with block_256
Same initial node problem size: 536,870,912
Problem size per GPU:
[SPX: 134,217,728 | TPX: 44,739,072 | CPX: 22,369,280]
Bars sorted by SPX time
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