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DES I G N  G U I DE  

 
This PowerPoint 2007 template produces a 36”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 
 

 

QU ICK  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.  
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QU ICK  START ( con t . )  
 

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 of “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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Emerging Storage Class Memory (SCM) promises to be a fast, byte-
addressable, persistent memory near DRAM on the main memory bus. 

MOTIVATION	
  

PROBLEM	
  

WrAP automatically and implicitly catches cache evictions to SCM 
between a WrAP open and close to prevent overwriting previous values. 

HARDWARE	
  WrAP	
  

Programmer explicitly uses WrAP primitives to load and store values.  An 
Alias Table for variables is used to keep working copies in DRAM. 

SOFTWARE	
  WrAP	
   RESULTS	
  

Data intensive applications utilizing Storage Class Memories for 
persistence will benefit from Write Aside Persistence. 

CONCLUSIONS	
  
Write Aside Persistence (WrAP) is promising for Storage Class Memory. 

Hardware and software crashes can leave the system in an inconsistent state. 

WrAP:	
  Write	
  Aside	
  Persistence	
  for	
  Storage	
  Class	
  Memory	
  in	
  High	
  Performance	
  Compu/ng	
  

 
 
 

  Persistent 

Byte Addressable     

SRAM L2/L3 DRAM SCM FLASH HDD 

Access Latency 

Write	
  Storm	
  
(S/ll	
  must	
  be	
  Atomic)	
  

Can’t	
  allow	
  updates	
  PCM	
  un/l	
  Commit	
  

Start	
   Commit	
   Complete	
  

Asynchronous	
  writes	
  into	
  PCM	
  

Synch	
  
Copy	
  

Commit	
   Complete	
  

Asynchronous	
  writes	
  into	
  PCM	
  

Commit	
   Complete	
  

(a) All writes must 
be atomic  

 
 
(b) Copy-on-Write 

 
(c)  Ideal – 

asynchronous 
updates to SCM 

Controller	
  
	
  	
  -­‐	
  Handles	
  WrAP	
  Tokens	
  
	
  	
  -­‐	
  Cache	
  Evic/ons	
  
	
  	
  -­‐	
  Prevents	
  SCM	
  from	
  updates	
  
	
  	
  -­‐	
  PCM	
  read	
  priority	
  over	
  Log	
  write	
  
	
  
VicEm	
  Persistence	
  Cache	
  
	
  	
  -­‐	
  Contains	
  evicted	
  entries	
  from	
  
	
  	
  	
  	
  open	
  WrAPs	
  

Background	
  Path	
  
	
  	
  -­‐	
  Buffer	
  
	
  	
  -­‐	
  All	
  writes	
  must	
  flush	
  to	
  Log	
  	
  
	
  
Log	
  
	
  	
  -­‐	
  SCM	
  Address/Value	
  Pairs	
  
	
  	
  -­‐	
  Maintains	
  Consistency	
  &	
  	
  
	
  	
  	
  	
  Durability	
  
	
  	
  -­‐	
  On	
  wrap	
  close	
  can	
  write	
  to	
  SCM	
  
	
  

Random cache evictions and system crashes cause the programmer 
to create a slow logging solution to maintain SCM consistency. 
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§  WrAP	
  lets	
  the	
  cache	
  hierarchy	
  con/nue	
  doing	
  what	
  it	
  does	
  
best:	
  

-­‐  Reducing	
  memory	
  access	
  latency	
  
-­‐  Performing	
  lightweight	
  inter-­‐transac/on	
  communica/on	
  
§  No	
  disrup/ve	
  changes	
  to	
  the	
  cache	
  hierarchy	
  
§  Avoids	
  front	
  end	
  synchronous	
  opera/ons	
  as	
  with	
  Copy-­‐On-­‐
Write	
  

§  Allows	
  both	
  Byte	
  Addressability	
  &	
  Persistence	
  of	
  SCM	
  devices	
  
§  WrAP	
  has	
  so`ware	
  only	
  solu/on	
  based	
  on	
  a	
  DRAM	
  Alias	
  Table	
  
that	
  shows	
  significant	
  performance	
  gains.	
  

-­‐	
  WrAP	
  can	
  lazily	
  clean	
  
up	
  the	
  log	
  area	
  from	
  
the	
  Alias	
  Table.	
  
 
The lazy software 
WrAP can perform 
with close to the 
same speedup as the 
hardware WrAP 
implementation. 

-­‐	
  A`er	
  all	
  WrAPs	
  are	
  closed,	
  the	
  Alias	
  
Table	
  can	
  be	
  flushed	
  directly	
  to	
  the	
  
SCM	
  home	
  loca/ons,	
  avoiding	
  the	
  
need	
  to	
  examine	
  logs.	
  
	
  -­‐	
  The	
  con/nuous	
  log	
  area	
  in	
  
persistent	
  memory	
  allows	
  for	
  write	
  
combining.	
  
-­‐	
  Processing	
  logs	
  can	
  be	
  performed	
  
concurrently	
  to	
  free	
  space.	
  
	
  	
  

The	
  Alias	
  Table	
  is	
  implemented	
  in	
  DRAM	
  and	
  is	
  checked	
  on	
  a	
  wrapLoad	
  
or	
  wrapStore,	
  not	
  requiring	
  synchronous	
  reads	
  or	
  writes	
  to	
  SCM.	
  

Generic Data Object Store - Pointer Flip On Object Write 

Graph 500 Benchmark – Graph Creation Time 

-­‐  Graph	
  algorithms	
  are	
  a	
  core	
  to	
  many	
  analy/c	
  workloads.	
  
-­‐  Graph	
  500,	
  a	
  large	
  HPC	
  graph	
  benchmark,	
  was	
  

announced	
  at	
  ISC2010	
  and	
  appeared	
  SC2010.	
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EVICTED	
  

Crash	
  leaves	
  Persistent	
  
Memory	
  in	
  Inconsistent	
  
State	
  

STORE	
  A,	
  1	
  
	
  
STORE	
  B,	
  2	
  
	
  
STORE	
  C,	
  3	
  
	
  
STORE	
  D,	
  4	
  
	
  

CRASH!!	
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Experimental	
  Setup:	
  
	
  	
  -­‐	
  Pin	
  –	
  A	
  dynamic	
  binary	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  instrumenta/on	
  tool.	
  
	
  	
  -­‐	
  DRAMSim2	
  –	
  A	
  cycle	
  accurate	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  memory	
  simulator.	
  
	
  	
  -­‐	
  WrAP	
  API	
  Implementa/on	
  
Log	
  Cleanup	
  OpEons:	
  
	
  	
  -­‐	
  Lazy	
  
	
  	
  -­‐	
  DRAM	
  Alias	
  Table	
  	
  
	
  	
  -­‐	
  SCM	
  Log	
  Area	
  

EXPERIMENTAL	
  SETUP	
  

WrAP time approaches the non-transactional time where there are 
no atomic guarantees in a transaction by the application. 

RELATED	
  WORK	
  
Atomic 8-byte write to Storage Class Memory is needed. 

Ordering	
  of	
  Primi/ves	
  for	
  Persistent	
  Memory	
  
-­‐  S/ll	
  doesn’t	
  solve	
  atomic	
  update	
  problem.	
  
Bahery	
  Backup	
  Based	
  Work	
  
-­‐  Whole	
  System	
  Persistence	
  
-­‐  Recoverable	
  Memory	
  Techniques	
  
Up-­‐Front	
  Cache	
  Line	
  Changes	
  &	
  Data	
  Copying	
  
-­‐  BPFS	
  	
  	
  (copy-­‐on-­‐write)	
  
-­‐  NV-­‐Heaps	
  	
  	
  (Logging)	
  
So`ware	
  Control	
  Layer	
  and	
  Compiler	
  Addi/ons	
  
-­‐  Mnemosyne	
  
Versioning	
  with	
  Data	
  Copying	
  
-­‐  Consistent	
  Durable	
  Data	
  Structures	
  

Technology	
   Density	
  
um2/bit	
  

Read	
  /	
  Write	
  Latency	
  (ns)	
   Read	
  /	
  Write	
  Energy	
  
pJ/bit	
  

Write	
  
Endurance	
  

HDD	
   0.00006	
   3,000,000	
   3,000,000	
   2,500	
   2,500	
   Near	
  Inf	
  

Flash	
  SSD	
   0.00210	
   25,000	
   200,000	
   250	
   250	
   105	
  

DRAM	
   0.00380	
   55	
   55	
   24	
   24	
   1018	
  

PCM	
   0.00580	
   48	
   150	
   2	
   20	
   108	
  

Memristor	
   0.00580	
   100	
   100	
   2	
   2	
   108	
  

RESULTS	
  

-­‐	
  	
  wrapRead	
  reads	
  from	
  
the	
  Alias	
  Table	
  if	
  entry	
  is	
  
present	
  or	
  else	
  SCM.	
  
	
  
-­‐wrapClose	
  performs	
  a	
  
persistent	
  mem	
  fence.	
  

Array	
  Update	
  Cycles	
  for	
  Varying	
  PCM	
  Speeds	
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