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Internet of Things and Platforms for Connected Smart Objects cuts across several LEIT-ICT technological 
areas (smart systems integration, cyber-physical systems, smart networks, big data) and brings 
together different generic ICT technologies and their stakeholder constituencies to develop technological 
platforms which will have a strong influence on the way in which we live and work.

control units (CUs) device

free format (variety)	
  
process abstraction (value)	
  
live data (visibility)	
  
historical data (volume, velocity)
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EU support the Big Data challenge by addressing fundamental research problems related to 
the scalability and responsiveness of analytics capabilities (such as privacy-aware 
machine learning, language understanding, data mining and visualization)

Big Data
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benchmarks	
  &	
  performances	
  (WIKI)

• In	
   computing,	
   a	
  benchmark	
   is	
   the	
   act	
   of	
   running	
   a	
   computer	
   program,	
   a	
   set	
   of	
   programs,	
   or	
  
other	
  operations,	
  in	
  order	
  to	
  assess	
  the	
  relative	
  performance	
  of	
  an	
  object,	
  normally	
  by	
  running	
  
a	
  number	
  of	
  standard	
  tests	
  and	
  trials	
  against	
  it.	
  The	
  term	
  'benchmark'	
  is	
  also	
  mostly	
  utilized	
  for	
  
the	
  purposes	
  of	
  elaborately-­‐designed	
  benchmarking	
  programs	
  themselves.	
  

• Performance	
  measurement	
  is	
  the	
  process	
  of	
  collecting,	
  analyzing	
  and/or	
  reporting	
  information	
  
regarding	
   the	
   performance	
   of	
   an	
   individual,	
   group,	
   organization,	
   system	
   or	
   component.	
  
Computer	
   performance	
   is	
   characterized	
   by	
   the	
   amount	
   of	
   useful	
   work	
   accomplished	
   by	
   a	
  
computer	
  system	
  or	
  computer	
  network	
  compared	
  to	
  the	
  time	
  and	
  resources	
  used.	
  Depending	
  
on	
  the	
  context,	
  high	
  computer	
  performance	
  may	
  involve	
  one	
  or	
  more	
  of	
  the	
  following:	
  

• Short	
  response	
  time	
  for	
  a	
  given	
  piece	
  of	
  work	
  
• High	
  throughput	
  (rate	
  of	
  processing	
  work)	
  
• Low	
  utilization	
  of	
  computing	
  resource(s)	
  
• High	
  availability	
  of	
  the	
  computing	
  system	
  or	
  application	
  
• Fast	
  (or	
  highly	
  compact)	
  data	
  compression	
  and	
  decompression	
  
• High	
  bandwidth	
  
• Short	
  data	
  transmission	
  time

4



why?	
  performance	
  measurements

• external	
  and	
  internal	
  motivations:	
  
• showing	
   the	
   performances	
   of	
   the	
   system	
  

(framework)	
  to	
  competitors	
  and	
  stakeholders	
  
• demonstrating	
   the	
   project	
   milestones	
   &	
  

deliverables	
  
• checking	
   the	
   theoretical	
   designs	
   in	
   a	
   real	
  

environment	
  
• confirming	
  e/o	
  rejecting	
  branch	
  choices
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DT	
  distribution	
  (main	
  &	
  SD)

• Latency	
  is	
  a	
  time	
  interval	
  between	
  the	
  stimulation	
  and	
  response,	
  or,	
  
from	
  a	
  more	
  general	
  point	
  of	
  view,	
  as	
  a	
  time	
  delay	
  between	
  the	
  cause	
  
and	
  the	
  effect	
  of	
  some	
  physical	
  change	
  in	
  the	
  system	
  being	
  observed.	
  

• Jitter	
  is	
  the	
  deviation	
  from	
  true	
  periodicity	
  of	
  a	
  presumed	
  periodic	
  
signal	
  in	
  electronics	
  and	
  telecommunications,	
  often	
  in	
  relation	
  to	
  a	
  
reference	
  clock	
  source.
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what?	
  benchmark	
  &	
  performance	
  
• key/value	
  database	
  (KVDB)	
   	
  implemented	
   	
  as	
  

distributed	
   memory	
   object	
   caching	
   systems	
  
(DOC).	
  

• using	
   non-­‐relational	
   databases,	
   in	
   a	
   specific	
  
document	
  database.	
  

• optimizing	
  and	
  embedding	
  high	
  performance	
  
e/o	
   standard	
   inter	
   process	
   communication	
  
and	
  handling	
  (RPC/direct	
  I-­‐O/Events).	
  

• abstracting	
   data	
   structure	
   through	
   binary	
  
data	
  serialization	
  (BSON)	
  

• embedding	
   COTS	
   and,	
   in	
   general,	
   open	
  
hardware,	
   in	
   order	
   to	
   minimize	
   costs	
   and	
  
integration	
  time	
  

• making	
   “Controls	
   as	
   a	
   services”	
   to	
   be	
  
responsive	
   to	
   new	
   trends	
   of	
   IT	
   technologies	
  
and	
  the	
  request	
  of	
  industries	
  and	
  society.
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from	
  Qualitative	
  to	
  Quantitative	
  
	
  

Concepts	
  &	
  Solution:	
  Big	
  Data,	
  IoT,	
  Cloud,	
  etc	
  

Quality:	
  Variety,	
  Volume,	
  Velocity,	
  Value	
  and	
  
Visibility	
  

Quantity	
  to	
  mesure	
  or	
  qualify:	
  Capacity,	
  
Scalability,	
  Reliability,	
  Flexibility,	
  Accessibility,	
  

Analytics,	
  Responsiveness,	
  Versatility
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methodology

• ideated	
  and	
  performed	
  by	
  other	
  person	
  than	
  
designer	
  (ex	
  AB	
  @	
  BTF	
  for	
  REST	
  API	
  C.lib),	
  in	
  
general	
  based	
  on	
  accredited	
  and	
  third	
  party	
  
software	
  

• differential	
  measurements	
  
• modelling	
  
• …

9



es	
  TANGO
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es	
  EPICS
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EPICS	
  example	
  (performance	
  &	
  benchmark)

• EPICS	
  Input/Output	
  Controller	
  core	
  (IOCcore)	
  software	
  has	
  been	
  ported	
  to	
  several	
  different	
  
operating	
  systems	
  (OSs)	
  and	
  many	
  hardware	
  platforms.	
  This	
  module	
  compares	
  the	
  EPICS	
  
IOCcore	
  runtime	
  performance	
  on	
  one	
  hardware	
  platform	
  (MVME2100	
  PowerPC)	
  and	
  three	
  
popular	
  Operating	
  Systems	
  

• Three	
  real-­‐time	
  parameters	
  are	
  measured:	
  interrupt,	
  context	
  switch,	
  and	
  total	
  response	
  
latency.	
  On	
  Linux,	
  more	
  detailed	
  interrupt	
  latencies	
  are	
  measured:	
  interrupt	
  top	
  half	
  to	
  bottom	
  
half,	
  and	
  interrupt	
  bottom	
  half	
  to	
  user	
  space	
  interrupt	
  service	
  routine.
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from	
  micro	
  to	
  macro	
  DAQ	
  -­‐	
  same	
  logic
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Cloud	
  -­‐	
  Types	
  of	
  testing
• Stress:	
  Stress	
  Test	
  is	
  used	
  to	
  determine	
  ability	
  of	
  

application	
  to	
  maintain	
  a	
  certain	
  level	
  of	
  
effectiveness	
  beyond	
  breaking	
  point.	
  

• Load:	
  Load	
  testing	
  of	
  an	
  application	
  involves	
  
creation	
  of	
  heavy	
  user	
  traffic,	
  and	
  measuring	
  its	
  
response	
  

• Performance:	
  Finding	
  out	
  thresholds,	
  bottlenecks	
  
&	
  limitations	
  is	
  a	
  part	
  of	
  performance	
  testing	
  

• Functional:	
  internet	
  and	
  non-­‐internet	
  applications	
  
• Compatibility:	
  on	
  demand,	
  making	
  compatibility	
  

testing	
  effortless	
  
• Browser	
  performance:	
  application	
  support	
  
• Latency
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