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DESIGN GUIDE

This PowerPoint 2007 template produces a 48”x48” 
presentation poster. You can use it to create your research 
poster and save valuable time placing titles, subtitles, text, 
and graphics. 

We provide a series of online tutorials that will guide you 
through the poster design process and answer your poster 
production questions. To view our template tutorials, go 
online to PosterPresentations.com and click on HELP DESK.

When you are ready to print your poster, go online to 
PosterPresentations.com

Need assistance? Call us at 1.510.649.3001

QUICK START

Zoom in and out
As you work on your poster zoom in and out to the 
level that is more comfortable to you. Go to VIEW > 
ZOOM.

Title, Authors, and Affiliations
Start designing your poster by adding the title, the names of the 
authors, and the affiliated institutions. You can type or paste text 
into the provided boxes. The template will automatically adjust the 
size of your text to fit the title box. You can manually override this 
feature and change the size of your text. 

TIP: The font size of your title should be bigger than your name(s) 
and institution name(s).

Adding Logos / Seals
Most often, logos are added on each side of the title. 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 web sites 
are likely to be low quality when printed. Zoom it at 100% to see 
what the logo will look like on the final poster and make any 
necessary adjustments.  

TIP: See if your school’s logo is available on our free poster 
templates page.

Photographs / Graphics
You can add images by dragging and dropping from your desktop, 
copy and paste, or by going to INSERT > PICTURES. Resize images 
proportionally by holding down the SHIFT key and dragging one of 
the corner handles. For a professional-looking poster, do not distort 
your images by enlarging them disproportionally.

Image Quality Check
Zoom in and look at your images at 100% magnification. If they look 
good they will print well. If they are blurry or pixelated, you will 
need to replace it with an image that is at a high-resolution.
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QUICK START (cont.)

How to change the template color theme
You can easily change the color theme of your poster by going to the 
DESIGN menu, click on COLORS, and choose the color theme of your 
choice. You can also create your own color theme.

You can also manually change the color of your background by going 
to VIEW > SLIDE MASTER.  After you finish working on the master be 
sure to go to VIEW > NORMAL to continue working on your poster.

How to add Text
The template comes with a number of 
pre-formatted placeholders for headers and 
text blocks. You can add more blocks by 
copying and pasting the existing ones or by 
adding a text box from the HOME menu. 

 Text size
Adjust the size of your text based on how much content you have to 
present. The default template text offers a good starting point. 
Follow the conference requirements.

How to add Tables
To add a table from scratch go to the INSERT menu and 
click on TABLE. A drop-down box will help you select 
rows and columns. 
You can also copy and a paste a table from Word or 
another PowerPoint document. A pasted table may need 
to be re-formatted by RIGHT-CLICK > FORMAT SHAPE, 
TEXT BOX, Margins.

Graphs / Charts
You can simply copy and paste charts and graphs from Excel or 
Word. Some reformatting may be required depending on how the 
original document has been created.

How to change the column configuration
RIGHT-CLICK on the poster background and select LAYOUT to see 
the column options available for this template. The poster columns 
can also be customized on the Master. VIEW > MASTER.

How to remove the info bars
If you are working in PowerPoint for Windows and have finished your 
poster, save as PDF and the bars will not be included. You can also 
delete them by going to VIEW > MASTER. On the Mac adjust the 
Page-Setup to match the Page-Setup in PowerPoint before you 
create a PDF. You can also delete them from the Slide Master.

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

Print your poster
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the “Order Your Poster” 
button. Choose the poster type the best suits your needs and submit 
your order. If you submit a PowerPoint document you will be 
receiving a PDF proof for your approval prior to printing. If your 
order is placed and paid for before noon, Pacific, Monday through 
Friday, your order will ship out that same day. Next day, Second 
day, Third day, and Free Ground services are offered. Go to 
PosterPresentations.com for more information.

Student discounts are available on our Facebook page.
Go to PosterPresentations.com and click on the FB icon. 
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• Density Matrix Renormalization Group (DMRG) is the 
preferred method for nanoscale modeling of strongly 
correlated materials such as superconductor, magnetic 
materials, and quantum dots

• One goal of DMRG is computation of the lowest eigen-vector 
of Hamiltonian (ground state) defined on a N-site lattice.

• However, Hubbard model on N-site lattice has vector space of 
size 4^N. 

• DMRG is a systematic process to find a subspace that 
approximates well the eigen-vector. DMRG partitions the 
lattice  into Left (Environment) and Right (System).

• The algorithm performs sweeps to grow Left  to 4*M states 
and truncate Right to M states, then reverse sweep direction

• The full Hamiltonian can be written as Kronecker products

Background

• DMRG++ is a free and open source implementation of 
DMRG developed by  ORNL

• One key computational kernel is matrix-vector multiplication 
of target Hamiltonian in Lanczos algorithm

• A mini-app of this key kernels is developed to explore 
different implementation approaches

• The target Hamiltonian is a large sparse matrix and 
computation commonly limited by memory bandwidth and 
memory capacity

• The admissible states can be grouped by quantum numbers to 
form ‘patches’. 

• Key idea is to organize computations by these patches so the 
target Hamiltonian matrix is expressed as sum of Kronecker 
products of smaller matrices

• Significant savings in memory and work by exploiting 
Kronecker products

Approach

• Unified Managed Memory  with MAGMA batched GEMM
• Titan V (V100) GPU with 12 Gbytes of device memory
• Intel Xeon E5-4640 (2.1 GHz) with 512 Gbytes
• 1st call to MAGMA has high overhead for data transfer of 

matrices to GPU
• Subsequent calls to MAGMA has higher performance
• A few large patches can cause significant imbalances in 

computational work load

Performance

• The key computation can be viewed as computing Y = C * X
• Matrix C is block partition into Np by Np sub-matrices
• Block submatrix C[I,J] is  sum of Kronecker  products

• Let 

• Coalesce into combined batched GEMM operations

• Similarly in batched GEMM in computing block rows Y[I]

Details Performance

Batched GEMM performance (FP32) in DMRG++ can 
reach 6 Tflops/sec on GPU

Summary

• Matrix-vector multiplication of target Hamiltonian matrix in 
Lanczos algorithm is a key computational kernel

• Kronecker product formulation significantly faster compared 
to sparse matrix multiply

• Significant variations in work load across patches
• Batched GEMM achieves high performance on GPU
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