
Embracing modern 
workloads without losing “IT” 

- Combining Mesos+Kubernetes+Spark 
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Spectrum Computing – Why we love Mesos 

	
  HPC	
  cluster	
  with	
  millions	
  of	
  
cores	
  

	
  A	
  grid	
  that	
  runs	
  billions	
  of	
  
tasks	
  

Spark	
  cloud	
  service	
  
architected	
  for	
  millions	
  of	
  
users	
  

We	
  share	
  a	
  fundamental	
  belief	
  with	
  the	
  Mesos	
  community:	
  
Two-­‐level	
  scheduling	
  	
  supports	
  	
  

• performance	
  
•  scalability	
  
•  applicaGon	
  service	
  level	
  agreements	
  (SLAs)	
  	
  

Our	
  soluGon:	
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Limited resources – unlimited demand 

•  Need	
  to	
  run	
  your	
  workload	
  efficiently	
  and	
  economically,	
  whether	
  in	
  cluster,	
  grid	
  
or	
  cloud	
  

•  Workload	
  Management	
  +	
  Resource	
  management	
  is	
  the	
  key	
  	
  	
  

Formula	
  1	
  rules	
  limit	
  compute	
  power	
  to	
  
30	
  teraflops	
  for	
  aerodynamic	
  design	
  Usage	
  paUern	
  for	
  a	
  major	
  financial	
  insGtuGon	
  	
  

(10	
  Years	
  ago,	
  demand	
  increased	
  100	
  Gmes	
  since	
  then	
  )	
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•  11	
  IBM	
  Developers	
  (2	
  commiUers)	
  
•  466+	
  commits	
  
•  Leading	
  or	
  parGcipaGng	
  in	
  several	
  work	
  streams:	
  POWER	
  Support,	
  OpGmisGc	
  Offers,	
  

Unified	
  Containerizer,	
  CNI	
  isolator,	
  Volume	
  isolator,	
  GPU	
  Support,	
  Swarm	
  and	
  
Kubernetes	
  integraGon	
  

We contribute to Mesos 
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We use Mesos 

IBM	
  Spectrum	
  CompuGng	
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Session	
  
Scheduler	
   LSF/MPI	
  

	
  
	
  
	
  

Kubernetes	
  
IntegraGon	
  

We support the Mesos ecosystem…  

Expanding	
  the	
  mulG-­‐framework	
  potenGal	
  of	
  Mesos	
  for	
  the	
  enterprise	
  

NE
W 

NE
W 

NE
W 
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Spark on Mesos directly 

Same 
Data, 
Zoomed 
Scale 

STAC Report  Resource Manager Comparison – Phase 1 – Spark Multi-User Benchmark  
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Figure 6 

 
Figure 7 

Spark Session Scheduler on Mesos 
 
The power of workload scheduling: 

•  57% improved performance  
•  Significantly more consistent  

job execution 

STAC Report  Resource Manager Comparison – Phase 1 – Spark Multi-User Benchmark  
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Figure 4 shows this as a bar chart. Throughput was calculated as the total number of jobs (1800) divided 
by the elapsed time to complete all jobs, starting from submission of the first job. 

Figure 3 also shows that most Conductor jobs had a lower duration than most YARN jobs. Table 1 quantifies 
this: YARN averaged 94 seconds, while Conductor averaged 59 seconds—i.e., Conductor was 59% faster. 

Visually comparing Mesos against Conductor or YARN is harder, so we have to turn to Table 1. Mesos and 
Conductor had about the same median job duration (Conductor was slightly better with 61 seconds versus 
63 seconds for Mesos), but YARN was significantly higher at 99 seconds (about 60% longer). However, 
Mesos had the same average job duration as YARN of 94 seconds, which means Conductor was on 
average 59% faster than Mesos as well. 

The reason for the large disparity between median and mean job durations for Mesos is the same reason 
it is difficult to visually compare the Mesos job durations to those of Conductor and YARN: the Mesos job 
durations had a lot of outliers. While Mesos set the record for fastest job completion, which occurred at the 
beginning and end of its test run (see Figure 3 and the minimums in Table 1), it also set the record for 
slowest job completion (see the maximums in Table 1), and the high job durations outweighed the low ones. 

In fact, Figure 3 does not tell the whole story. As the chart title indicates, the vertical axis is truncated at 
200 seconds. For a clearer comparison, the following three figures isolate the job durations for each 
resource manager on a vertical axis extending to 500 seconds. 

 
Figure 5 

 

Make Mesos the best open platform for Spark  
STAC Report  Resource Manager Comparison – Phase 1 – Spark Multi-User Benchmark  
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This still does not capture all the outliers for Mesos, so Figure 8 extends the vertical axis further. As Table 
1 shows, the maximum job duration under Mesos was 4178 seconds.  

 

 
Figure 8 - Mesos (full vertical axis) 

Statistically, we capture variability as the standard deviation. Comparing the standard deviations in Table 1 
matches our visual impression. To define fairness, we divide the standard deviation of the job duration by 
the average job duration. What we find is that in this environment under this workload, IBM Platform 
Conductor for Spark and Apache YARN demonstrated much better fairness than Apache Mesos. Conductor 
had the best fairness of 22%, with YARN at 27% and Mesos at 235%. 

5 Vendor Commentary 
IBM provided the following comments on this report (the views expressed are those of IBM): 

These results match our expectations and are easy to understand based on differences in the 
design of IBM Platform Conductor for Spark versus other resource managers. A key differentiator 
of IBM Platform Conductor for Spark is that it uses a combination of one central resource scheduler 
along with multiple session schedulers. Each session scheduler takes care of resource requests 
from applications and users for a single application instance group, with each application instance 
group having one or more application instances and users from one or more tenants. The session 
scheduler gets resource allocations from the central resource scheduler on behalf of those 
application instances and users. The central resource scheduler and session schedulers work 
closely together with low-latency and push-mode scheduling that pushes executors to computing 
resources whenever they become available. 

4000	
  seconds	
  

100	
  seconds	
  

500	
  
seconds	
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  Session scheduler also supports interactive 
workloads! Even better! 

How	
  to	
  run	
  such	
  SQL	
  in	
  notebook?	
  
•  Task,	
  job,	
  stage,	
  cpu,	
  memory?	
  	
  
•  When?	
  
•  SLA?	
  
•  Bill	
  by	
  second,	
  WaU,	
  Flops?	
  

Session	
  
Scheduler	
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Spark	
  Session	
  Scheduler	
  

Session	
  Policy	
  Engine	
  

Job	
  Submission	
  Interface:	
  
Spark-­‐Shell,	
  Spark-­‐submit,	
  
Reshul,	
  etc	
  

Metrics:	
  
Monitor,	
  AnalyGcs	
  
Usage	
  Policies:	
  
Priority,	
  FairShare,	
  
RaGo,	
  SLA	
  Plan	
  

Execu:on:	
  
ExecuGon	
  plan	
  for	
  
driver/executor/task,	
  
Flex	
  up/down,	
  
PreempGon	
  

Resource	
  manager	
  Interface:	
  
Enterprise	
  Grid	
  Orchestrator,	
  Mesos,	
  
cloud	
  

Session scheduler: a multi-user workload manager 
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Produc:on	
  employments	
  of	
  
IBM	
  Spark	
  session	
  scheduler	
  
include:	
  
	
  
•  IBM	
  Bluemix	
  Spark	
  Cloud	
  Service	
  

•  Customer	
  deployments	
  of	
  IBM	
  
Spectrum	
  Conductor	
  with	
  Spark	
  

	
  
	
  
	
  
	
  
	
  

Production-proven Spark session scheduler 
Now available on Mesos 
 



IBM 
Systems 

11 ©	
  2016	
  IBM	
  Corpora*on	
  

|
	
  

1
1 

Demonstration – Fantastic Icon Maker  
Interactive Spark Deep Learning as a service  
 
WeChat 

Send	
  an	
  icon	
  to	
  WeChat Choose	
  a	
  style 

+ 

HUp	
  Server 

• Accept	
  icon	
  image	
  and	
  
style	
  code	
  

• Send	
  them	
  into	
  Kaja	
  

• Send	
  the	
  result	
  image	
  to	
  
wechat	
  

Kaja 

• Messaging	
  the	
  image,	
  
style	
  code,	
  wechat	
  Id	
  

• Messaging	
  the	
  result	
  
image	
  and	
  wechat	
  id	
  

= 

New	
  FantasGc	
  Icon 

Spark	
  with	
  SS 

• Spark	
  streaming	
  
applicaGon(s)	
  

• Call	
  deep	
  learning	
  
(MXNet)	
  to	
  create	
  
new	
  icon	
  	
  

• send	
  back	
  to	
  kaja	
  

Resource	
  sharing 

GPU 

MXNet	
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HA	
  
	
  
	
  

Security	
  
Key	
  stone	
  

Distribut
ed	
  Key-­‐
value	
  	
  

Image	
  
registry	
  

App	
  
Store	
  

Trouble-­‐
shooGng	
  

|
	
  

1
2 

Service	
  
Discovery	
  

Persisten
t	
  Volume	
  

Load	
  
Balancing	
  

Network	
  
Topology	
  

Session	
  
Scheduler	
  

LSF/MPI	
  

	
  
	
  
	
  

Kubernetes	
  
IntegraGo	
  

Proxy	
  AuthenGc
aGon	
  

Authoriza
Gon	
  

Install	
  

GUI	
   ReporGng	
   Logging	
  

To be enterprise-usable – there are more to consider 

NE
W 

NE
W 

NE
W 
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Time	
  to	
  value	
  maDers	
  
Just	
  because	
  you	
  can	
  build	
  a	
  container	
  environment	
  from	
  

scratch	
  	
  
doesn’t	
  mean	
  you	
  should!	
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Distributed	
  
Key	
  -­‐	
  value	
  

Install	
  

Session	
  
Scheduler	
  

LSF/MPI	
  

	
  
	
  
	
  

Kubernetes	
  
IntegraGon	
  

Proxy	
  

Logging/
ReporGng	
  

CI/CD	
  

Tenant	
  
management	
  

	
  

IBM Spectrum Conductor for Containers 

Network	
  

AuthenGcaGon	
  
AuthorizaGon	
  

Persistent	
  
Volume	
  

GUI	
  

Image	
  Registry	
   Service	
  
Discovery	
  

Service	
  Load	
  
Balancing	
  

Trouble	
  
ShooGng	
  

HA	
  

Open  Source  +  Integra0on  +  Value  Add  


NEW 
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•  Community	
  Edi:on	
  v0.2	
  (Tech	
  Preview)	
  available	
  now!	
  
•  Free	
  to	
  download	
  and	
  use	
  as	
  you	
  wish	
  
•  We	
  are	
  looking	
  for	
  feedback	
  for	
  our	
  roadmap	
  
•  Register	
  on	
  our	
  community	
  page:	
  

hDp://ibm.biz/ConductorForContainers	
  	
  

|
	
  

1
5 

IBM Conductor for Containers Community Edition 



Visit our booth and attend our sessions! 

	
  	
  	
  	
  	
  	
  Topic	
  Name	
   	
  	
  	
  	
  	
  IBM	
  Presenter	
  

External	
  Volume	
  Support	
  in	
  Mesos	
  Using	
  Docker	
  Volume	
  Isolator	
   Guangya	
  Liu	
  

Kubernetes	
  on	
  Mesos:	
  Not	
  Just	
  Another	
  Mesos	
  Framework	
   Da	
  Ma,	
  Guangya	
  
Lu	
  and	
  Yong	
  Feng	
  

The	
  Next-­‐GeneraGon	
  of	
  HPC/CogniGve	
  Workflows	
  on	
  Mesos:	
  From	
  
High	
  Performance	
  CompuGng	
  to	
  High	
  Performance	
  Insights	
  	
  

Yong	
  Feng	
  

Lessons	
  Learned	
  Running	
  IBM	
  Watson	
  on	
  Mesos	
  in	
  ProducGon	
   Jason	
  Adelman	
  

Spark	
  Session	
  Scheduler:	
  The	
  Key	
  to	
  Guaranteed	
  SLA	
  of	
  Spark	
  
ApplicaGons	
  for	
  MulGple	
  Users	
  on	
  Mesos	
  

Yong	
  Feng／
Xiaoming	
  Bao	
  

CNI:	
  Onwards	
  and	
  Upwards	
   Qian	
  Zhang	
  

Mesos	
  HA:	
  Gepng	
  rid	
  of	
  ZooKeeper!	
   Jay	
  Guo	
  (CRL)	
  +	
  
Mesosphere	
  

Bringing	
  Containers	
  to	
  Enterprise:	
  Secure	
  your	
  Apps	
  in	
  ProducGon	
   Jay	
  Guo	
  (CRL)	
  +	
  
Mesosphere	
  

Nvidia	
  GPU	
  Support	
  on	
  Mesos:	
  Bridging	
  Mesos	
  Containerizer	
  and	
  
Docker	
  Containerizer	
  	
  

Yubo	
  Li	
  (CRL)	
  

Thank	
  You!!!	
  
谢谢！！	
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