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Goals
› Scale Erlang's concurrency-oriented programming paradigm to build

reliable general-purpose software, such as server-based systems, on
massively parallel machines (100 000 cores).

• Language primitives for scalable distribution
• Virtual machine extensions and improvements
• Tools for parallelizing/refactoring existing code
• Tools for profiling and testing for errors
• Scalable virtualization infrastructure
• Porting Erlang/OTP on the Blue Gene

www.release-project.eu
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Perfect program for using 
multicore
› A lot of small units of execution
› The parallel mindset has created applications just 

waiting to be spread over several physical cores
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–Decrease reference count and 
release if it reached zero
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›Read-unlock table
›Operate on element
›Decrease element 
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›Deletion of element
–Remove from table
–Decrease reference count and 
release if it reached zero
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›Read-lock table
›Lookup element
›Increment element 
reference count

›Read-unlock table
›Operate on element
›Decrease element 
reference count
–Release if reference count 
reached zero

›Lookup element

›Operate on element

›Deletion of element
–Remove from table
–Add number of schedulers to 
element reference count

–Decrement reference count 
once for lost table reference

–Schedule “confirm deletion 
jobs” on all schedulers

–Each scheduler decrease 
reference count and release if 
it reached zero

›Deletion of element
–Remove from table
–Decrease reference count and 
release if it reached zero

›Deletion of element
–Remove from table
–Add number of schedulers to 
element reference count

–Decrement reference count 
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–Schedule “confirm deletion 
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reference count and release if 
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Table Element Lookup
›Read-lock table
›Lookup element
›Increment element 
reference count

›Read-unlock table
›Operate on element
›Decrease element 
reference count
–Release if reference count 
reached zero

›Lookup element

›Operate on element

›Deletion of element
–Remove from table
–Add number of schedulers to 
element reference count

–Decrement reference count 
once for lost table reference

–Schedule “confirm deletion 
jobs” on all schedulers

–Each scheduler decrease 
reference count and release if 
it reached zero

›Deletion of element
–Remove from table
–Decrease reference count and 
release if it reached zero

›Read-lock table

›Read-unlock table
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Table Element Lookup
›Read-lock table
›Lookup element
›Increment element 
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›Read-unlock table
›Operate on element
›Decrease element 
reference count
–Release if reference count 
reached zero

›Lookup element

›Operate on element

›Deletion of element
–Remove from table
–Add number of schedulers to 
element reference count

–Decrement reference count 
once for lost table reference

–Schedule “confirm deletion 
jobs” on all schedulers

–Each scheduler decrease 
reference count and release if 
it reached zero

›Deletion of element
–Remove from table
–Decrease reference count and 
release if it reached zero
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Store(c1, 0)
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Store(c2, 0)

r2 = Load(c1)
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c1 = c2 = 1
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› have at least once executed a full memory barrier
› will see all modifications I have made

›Interesting threads are “managed”:
–We know about all of them
–They do not hang
–They will always return to a certain point
–Typically - the schedulers and a few other threads
›The mechanism is called Thread Progress in the VM code
›Unmanaged threads need to be taken care of by other 
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Process Table R11-R15

0 7 8 15 16 23 N

0 1 M

Process table

PIX-lock table

PIX = PID rem N

PIXLIX = PID rem M

Process table lock Last pid Process count
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Process Table R16

0 7 8 15 16 23 N

Process table

    SeqPIX = PID rem N,
    CacheLineBeginIX = (SeqPIX rem TabCacheLines) * PixPerCacheLine,
    PIX = CacheLineBeginIX + SeqPIX div TabCacheLines

Last pid Process count
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Process Table R16

0 7 8 15 16 23 N

Process table

    SeqPIX = PID rem N,
    CacheLineBeginIX = (SeqPIX rem TabCacheLines) * PixPerCacheLine,
    PIX = CacheLineBeginIX + SeqPIX div TabCacheLines

Last pid Process count
“Inverted” reader
optimized RW-Lock
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ERTS Reader Optimized
RW-Locks

›ETS read_concurrency
›Misc ERTS internal RW-Locks
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