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VMs vs Containers  
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VMs vs Containers  

ƯVMs have been around for a long time  

¸They allow consolidation, isolation, migration, é 

 

ƯThen containers came and many people LOVED them . Why?  

¸ñContainers are much faster to bring up than VMs. 
My VM takes a minute to boot, my container only a second.ò 

¸ñContainers are much smaller. 
My VM takes 10 GB, my container only a few hundred MB.ò 

¸ñContainers are much easier to create and deploy. 
I just write this Dockerfile and Iôm done.ò 
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Containers vs Unikernels  

ƯI donôt want to bash containers. 

¸Containers can be great!  

F̧or example, I love them for build environments  

 

ƯBut VMs do not have to be large, slow, and complicated  
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Containers vs Unikernels  

ƯI donôt want to bash containers. 

¸Containers can be great!  

F̧or example, I love them for build environments  

 

ƯBut VMs do not have to be large, slow, and complicated  

 

ƯThis is where unikernels come in  

A̧ single binary containing OS and (single) application  

A̧ shared address space, no mode switching  

¸No isolation within unikernel, but by the hypervisor  

¸Can be extremely small and blazingly fast  



9 © NEC Corporation 2018  

Example: Instantiation Time Comparison  
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Example: Instantiation Time Comparison  

Server: Intel Xeon E5 -1630 v3 CPU@3.7GHz (4 cores), 128GB DDR4 RAM, Xen/Linux versions 4.8  
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Two messages from those results  

ƯUnikernels  can 
instantiate as fast 
as containers  

 

ƯExcept when many 
are colocated  

Şpeaking of which, what 
is  going wrong there?!  

Server: Intel Xeon E5 -1630 v3 CPU@3.7GHz (4 cores), 128GB DDR4 RAM, Xen/Linux versions 4.8  



Intermission 
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Anybody remember last year?  

ƯFilipe Manco: ñDeath to the XenStore !ò 
(Xen Developer and Design Summit 2017)  
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Anybody remember last year?  

ƯFilipe Manco: ñDeath to the XenStore !ò 
(Xen Developer and Design Summit 2017)  

Yep, the XenStore isnôt 
exactly fast (and thatôs 
already with oxenstored)  
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Thereôs an implementation now! 

ƯImplementation available  

¸NoXenstore : managing Xen VMs without a central management unit  

P̧lus assorted other bits and pieces of goodies  

Ţechnology readiness level: research prototype  
(so donôt expect to see this exact implementation hit upstream anytime sooné) 

 

ƯMaterials:  

ḩttp:// sysml.neclab.eu/projects/lightvm/  

ḩttps:// github.com/sysml/lightvm  

¸Manco et al., ñMy VM is Lighter (and Safer) than your Containerò, SOSP 2017 

 

http://sysml.neclab.eu/projects/lightvm/
http://sysml.neclab.eu/projects/lightvm/
https://github.com/sysml/lightvm
https://github.com/sysml/lightvm
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LightVM  Creation Performance  

Server: Intel Xeon E5 -1630 v3 CPU@3.7GHz (4 cores), 128GB DDR4 RAM, Xen/Linux versions 4.8  
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LightVM  Creation Performance  

Server: Intel Xeon E5 -1630 v3 CPU@3.7GHz (4 cores), 128GB DDR4 RAM, Xen/Linux versions 4.8  

10x faster  
Large contributor:  
Donôt enforce domain name 
strings to be unique  

ƯOn a dummy unikernel  that does nothing, with 1 net device  

4ms  
(without devices: 2.3ms)  

 1

 4

 16

 64

 256

 1024

 4096

 0  200  400  600  800  1000

xl

chaos [XS]

chaos [XS+split]

chaos [NoXS] LightVM

C
re

a
ti
o

n
 T

im
e
 [

m
s
]

Number of Running VMs



OK, back to the main topic 
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The Downside  

ƯSo, unikernels  are great and everybody should use them now?  
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The Downside  

ƯSo, unikernels  are great and everybody should use them now?  

 

ƯHold your horsesé 

 

ƯThe big problem is unikernel development:  
Optimized unikernels are manually built  

B̧uilding takes several months or even longer  

ÅWeôve done it before, multiple times 

P̧otentially lather, rinse, repeat for each target application  

ÅWeôve done that tooé 

 

ƯThatôs not an effective way of doing things 
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Unikraft -  A Unikernel Framework  
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ƯCore principle: Support a  
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ƯProvide common code base for  
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Unikraft -  A Unikernel Framework  

Motivation  

ƯCore principle: Support a  
wide range of use cases  

ƯProvide common code base for  
unikernel development  

ƯSimplify building and optimizing  

Our Approach  
ƯDecompose OS functionality into 

libraries  

ƯUnikraftôs two components:  

Ļibrary Pool  

B̧uild Tool  

ƯStarted as an internal project at NEC Labs in early 2017  

ƯMade public early on  

Ḑiscussed ideas at Xen Summit 2017  

A̧ccepted as an incubator project in October 2017  

F̧irst public code release in December 2017  

Unicore  Unikraft  
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The Unikraft Way  

Decompose  OS into a set of libraries (ñEverything is a libraryò) 

 
Recompose them to meet the needs of particular applications  
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The Unikraft Way  

profiling  

memory 
allocator  

scheduler  

drivers  

timers  

filesystem  
network stack  

Application(s)  

Once decomposed, we can pick and choose which 
parts/libraries we actually need for our application  

Decompose  OS into a set of libraries (ñEverything is a libraryò) 

 

Recompose them to meet the needs of particular applications  
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Unikraft Overview ï Everything as a Library  

myapp 
Select / build / port  

Application  
1  
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Unikraft Overview ï Everything as a Library  
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Unikraft Overview ï Everything as a Library  
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Two Library Types  

ƯBuilt - in : functionality specific to Unikraft , 
live in the main unikraft  repo  

u̧kboot  

u̧kschedpreempt  

¸é 
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Two Library Types  

ƯBuilt - in : functionality specific to Unikraft , 
live in the main unikraft  repo  

u̧kboot  

u̧kschedpreempt  

¸é 

 

ƯExternal : software projects external to Unikraft,  
have their own unikraft - lib repos  

ļwip  

¸micropython  

¸é 
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Example System  

ƯMicropython  Unikernel for Xen on x86_64  

app_my_python.o  
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Example System  

ƯMicropython  Unikernel for Xen on x86_64  
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Unikernel  
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Putting Things Together ï The Unikraft  Build Tool  
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Putting Things Together ï The Unikraft  Build Tool  

ƯKconfig/Makefile based  
Ưmake menuconfig  
¸Choose options in the menu that you want for your application  
¸Choose your target platform(s) (currently: Xen, KVM, Linux) and architectures  
ƯSave config and make 

.config  
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A Baseline Exampleé 

ƯXen PV x86_64 binary  
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A Baseline Exampleé 

ƯXen PV x86_64 binary  

 

 

 

 

 
 

 

 

ƯBoots and prints messages to debug console (with min. 208kB RAM)  
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libukboot.o  

libukdebug.o  

libxenplat.o  

unikraft_xen - x86_64.o  

unikraft_xen - x86_64  

(32,7kB)  

Final linking  



Building  a Unikraft  Hello  World App  


