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INTRODUCTION
Presentation	  of	  the	  motivation	  behind	  this	  research.
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Background:	  MRT	  &	  SAS

Models	  can	  be	  also	  used	  at	  runtime	  (MRT)	  to	  realize	  
adaptive	  software.
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accessed	  concurrently!



Motivation:	  Extended	  Transactions

Execution	  frameworks	  (middleware)	  must	  ensure	  properties	  
that	  guarantee	  a	  flawless	  execution.	  

A	  transaction	  approach	  assumes	  that	  closed	  execution	  
sequences	  can	  be	  identified	  (BOT,	  …,	  EOT)	  such	  that	  required	  
properties	  can	  be	  guaranteed.	  
▪ Database	  transactions	  (ACID	  properties)	  

Further	  MRT-‐issues	  stem	  from	  the	  MAPE-‐loop,	  so	  we	  talk	  
about	  extended	  transactions	  or	  transactions	  i.t.b.s.

Monday,	  September	  28th,	  2015 8



Research	  Problems	  and	  Contributions

A	  standardized	  solution	  for	  handling	  models	  at	  runtime	  is	  
needed	  that	  guides	  application	  development.	  
(1) What	  are	  transaction-‐related	  issues	  to	  be	  aware	  of	  when	  

using	  models	  at	  runtime	  (e.g.,	  to	  build	  SAS)?	  
(2) What	  are	  the	  specific	  needs	  for	  a	  transaction	  concept	  for	  

models	  at	  runtime	  in	  the	  broader	  sense?	  
 
We	  (i)	  describe	  concrete	  examples	  for	  common	  transaction-‐
related	  issues	  with	  models	  at	  runtime	  from	  the	  context	  of	  GRAF	  
and	  (ii)	  elicit	  desired	  features	  of	  a	  transaction	  concept	  specific	  
to	  models@run.time.
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EXAMPLE	  ISSUES

(Q1)	  What	  are	  transaction-‐related	  issues	  to	  be	  aware	  of	  when	  using	  
models	  at	  runtime	  (e.g.,	  to	  build	  SAS)?
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DESIRED	  FEATURES

(Q2)	  What	  are	  the	  specific	  needs	  for	  a	  transaction	  concept	  for	  models	  at	  
runtime	  in	  the	  broader	  sense?
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Towards	  a	  Solution

While	  related	  work	  on	  relevant	  sub-‐problems	  exists,	  a	  
discussion	  of	  the	  transaction	  problem	  in	  the	  broader	  sense	  
for	  models@run.time	  and	  SAS	  seems	  to	  be	  rare.	  

Based	  on	  the	  described	  issues,	  we	  structured	  an	  initial	  model	  
of	  desired	  features	  related	  to	  transactions	  for	  
models@run.time.	  It	  is	  structured	  into	  three	  groups:	  
▪ transactions-‐based	  features,	  
▪ causal	  connection	  features	  and	  
▪ model-‐based	  features.
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Transaction-‐based	  Features
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Transaction-‐based	  Features
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processing 

of	  transactions
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another
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yield	  same	  result



Causal	  Connection	  Features
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Causal	  Connection	  Features
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In	  analogy	  to	  efforts	  in	  
traditional	  reflection
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Model-‐based	  Features
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Model-‐based	  Features
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Support	  locking	  of	  
only	  parts	  of	  a	  

model@run.time

Store	  past	  states	  in	  
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CONCLUSIONS	  AND	  FUTURE	  WORK
Presentation	  of	  this	  research‘s	  summary.
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Conclusions

Various	  kinds	  of	  issues	  with	  models@run.time	  can	  be	  
elicited	  that	  are	  intuitively	  related	  to	  transactions:	  
▪ Fundamental,	  known	  issues	  (e.g.,	  ACID	  in	  databases)	  
▪ Adaptation-‐specific	  issues	  (e.g.,	  SAS	  domain)	  

Ad-‐hoc	  solutions	  are	  no	  longer	  acceptable.	  

We	  provided	  eight	  examples	  derived	  from	  previous	  research	  
and	  an	  initial	  feature	  model	  as	  an	  initial	  basis	  towards	  a	  
solution	  concept.
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Future	  Work

We	  plan	  to	  propose	  a	  full	  concept	  for	  Transactional	  
Models@Run.Time	  (TMRT).	  

The	  envisioned	  concept	  shall	  
▪ go	  beyond	  low-‐level	  transaction	  issues	  and	  
▪ provide	  a	  pattern-‐based	  approach	  to	  
▪ tackle	  transaction-‐related	  issues	  in	  the	  broader	  sense	  
when	  developing	  software	  using	  models	  at	  runtime.
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OPEN	  DISCUSSION
On	  the	  Need	  for	  Extended	  Transactional	  Models@Run.Time
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Problem:	  Two	  subsequent	  read	  operations	  yield	  different	  values.
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Problem:	  Concurrent	  operations	  on	  the	  model	  conflict.
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