
E d i t o r
Rik Farrow 
rik@usenix.org

M a n a g i n g  E d i t o r
Rikki Endsley 
rikki@usenix.org

C o p y  E d i t o r
Steve Gilmartin 
proofshop@usenix.org

p r o d u C t i o n
Arnold Gatilao
Casey Henderson
Michele Nelson

t y p E s E t t E r
Star Type 
startype@comcast.net

u s E n i X  a s s o C i at i o n
2560 Ninth Street, Suite 215,  
Berkeley, California 94710 
Phone: (510) 528-8649 
FAX: (510) 548-5738 

www.usenix.org

;login: is the official magazine of the USENIX 
Association. ;login: (ISSN 1044-6397) 
is published bi-monthly by the USENIX 
Association, 2560 Ninth Street, Suite 215, 
 Berkeley, CA 94710.

$90 of each member’s annual dues is for 
a subscription to ;login:. Subscriptions for 
nonmembers are $90 per year. Periodicals 
postage paid at Berkeley, CA, and additional 
offices.

POSTMASTER: Send address changes to 
;login:, USENIX Association, 2560 Ninth 
Street, Suite 215, Berkeley, CA 94710.

©2012 USENIX Association 
USENIX is a registered trademark of the 
USENIX Association. Many of the designa-
tions used by manufacturers and sellers to 
distinguish their products are claimed 
as trademarks. USENIX acknowledges all 
trademarks herein. Where those designa-
tions appear in this publication and USENIX 
is aware of a trademark claim, the designa-
tions have been printed in caps or initial caps.

o C t o b E r  2 0 1 2 ,  v o l .  3 7 ,  n o .  5

o p i n i o n

Musings R I k  F A R R O W   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2

n E t w o r k E d  s y s t E M s

For Extreme Parallelism, Your OS Is Sooooo Last-Millennium  R O B  k N A U E R H A S E , 

R O M A I N  C l E d AT ,  A N d  J U S T I N  T E l l E R   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .6

An Overview of Multipath TCP O l I v I E R  B O N Av E N T U R E ,  M A R k  H A N d l E y,  

A N d  C O S T I N  R A I C I U   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 17

VXLAN: Extending Networking to Fit the Cloud T O k A M A U  W A N G U
~

H U
~   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 24

Introduction to HBase Schema Design A M A N d E E P  k H U R A N A   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 29

s y s a d M i n

What Takes Us Down? S T U A R T  k E N d R I C k   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 37

The Summer of Popping Power Supplies C H A R l E S  P O l I S H E R   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 46

Jacob Farmer on Managing Research Data R I k  F A R R O W   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 48

C o l u M n s

Practical Perl Tools: Mind Those Stables, I Mean Files d Av I d  B l A N k - E d E l M A N   .  .  .  .  .  .  .  . 54

Secrets of the Multiprocessing Module d Av I d  B E A z l E y   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 61

iVoyeur: Crosstalk d Av E  J O S E P H S E N   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 71

/dev/random R O B E R T  G .  F E R R E l l   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 75

b o o k s

Book Reviews E l I z A B E T H  z W I C k y,  W I T H  M A R k  l A M O U R I N E   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 77

n o t E s

USENIX Student Grants   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 80

C o n f E r E n C E s

2012 USENIX Annual Technical Conference   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 82


