
/12

Joining Forces:
Toward a Unified Account of LVars
and Convergent Replicated Data Types

Lindsey Kuper and Ryan Newton
Indiana University

WoDet ’14, Salt Lake City, UT
March 2, 2014

1



/12

Distributed systemsParallel

2

systems



/12

Distributed systemsParallel

2

systems

LVars



/12

Distributed systemsParallel

2

systems

LVars CvRDTs
(Convergent Replicated Data Types)



/12

Distributed systemsParallel

2

systems

LVars CvRDTs`join`
(Convergent Replicated Data Types)



/123



/12

data Item = Book | Shoes | ...

3



/12

p :: IO (Map Item Int)

data Item = Book | Shoes | ...

3



/12

p :: IO (Map Item Int)
p = do cart <- newIORef empty

data Item = Book | Shoes | ...

3



/12

p :: IO (Map Item Int)
p = do cart <- newIORef empty

data Item = Book | Shoes | ...

3



/12

p :: IO (Map Item Int)
p = do cart <- newIORef empty

data Item = Book | Shoes | ...

3



/12

p :: IO (Map Item Int)
p = do cart <- newIORef empty
       async (atomicModifyIORef cart
         (\m -> (insert Book 1 m, ())))

data Item = Book | Shoes | ...

3



/12

p :: IO (Map Item Int)
p = do cart <- newIORef empty
       async (atomicModifyIORef cart
         (\m -> (insert Book 1 m, ())))

data Item = Book | Shoes | ...

3



/12

p :: IO (Map Item Int)
p = do cart <- newIORef empty
       async (atomicModifyIORef cart
         (\m -> (insert Book 1 m, ())))

data Item = Book | Shoes | ...

3



/12

p :: IO (Map Item Int)
p = do cart <- newIORef empty
       async (atomicModifyIORef cart
         (\m -> (insert Book 1 m, ())))
       async (atomicModifyIORef cart
         (\m -> (insert Shoes 1 m, ())))

data Item = Book | Shoes | ...

3



/12

p :: IO (Map Item Int)
p = do cart <- newIORef empty
       async (atomicModifyIORef cart
         (\m -> (insert Book 1 m, ())))
       async (atomicModifyIORef cart
         (\m -> (insert Shoes 1 m, ())))
       res <- async (readIORef cart)

data Item = Book | Shoes | ...

3



/12

p :: IO (Map Item Int)
p = do cart <- newIORef empty
       async (atomicModifyIORef cart
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p :: IO (Map Item Int)
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  cart <- newIORef empty
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main = do v <- p
          print v

Deterministic
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p :: IO (Map Item Int)
p = do 
  cart <- newIORef empty
  a1 <- async (atomicModifyIORef cart 
        (\m -> (insert Book 1 m, ())))
  a2 <- async (atomicModifyIORef cart
        (\m -> (insert Shoes 1 m, ())))
  res <- async (do waitBoth a1 a2
                   readIORef cart)
  wait res

main = do v <- p
          print v

Deterministic

p :: Par Det (IMap Item Int)
p = do
  cart <- newEmptyMap
  fork (insert Book 1 cart)
  fork (insert Shoes 1 cart)
  return cart

main = print (runParThenFreeze p)

Deterministic by construction

5

...now...we hope

[Kuper and Newton, FHPC ’13]
[Kuper et al., POPL ’14]
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Thank you!

Email: lkuper@cs.indiana.edu
LVars project repo: github.com/iu-parfunc/lvars
LVars papers: cs.indiana.edu/~lkuper
Research blog: composition.al

Adding general inflationary writes to LVars
Non-idempotent, incrementable counters

Adding threshold reads to CvRDTs
One framework for reasoning about both 
eventual and strong consistency{sowe’re 

proposing
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