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Decoupled Threaded Architecture 

Developed in SARC (Scalable ARChitectures) 

Integrated Project 

DTA provides support for  fast  TLP management 

ISA support for TLP 

and (HW) scalable 

distributed scheduler 

Implementation of DTA in 
UNISIM 

Based on Cell 
processor model 

CellSim/SARCSim 

Kept SPU ISA with 
DTA-specific additions 



Threads in DTA 
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Thread TH_1 
•Has no input data (hence SC = 0) 
•Sends data to threads 2, 3 and 4 

• STORE instruction is used for 
storing data in per-thread frames 

Thread TH_2 
•Needs a and b as its input  (hence SC = 2) 
•When they arrive from thread TH_1 SC will 
reach zero 

• Thread TH_2 can start executing 
• LOAD instructions are used for getting 
data from the frame 

•Once the execution finishes 
• Thread can write data to other threads 



Application of TM 
to a Novel Execution Model (DTA) 

Is TM more efficient in TLP-oriented Architectures ? 
Recent implementations bet on that (e.g. SUN Rock) 

GHC (compiler) already provides a software TM implementation 

in SARC (FP6-IP) (we) implemented a TLP infrastructure (DTA) for 

the UNISIM (simulator) 

HIPEAC-1 “mini-cluster” (UPC+SIENA) explored GCH-IR (“core”) to 

DTA mapping 

Direction of collaboration/investigation: 
Find reasonable tradeoff between HW and SW support 

Synchronize among threads using coarse-grained dataflow 

Overhead reduction through read/write set prediction 



“Counter” example 

module Main where 

import GHC.Conc 

incTVar :: TVar Int -> STM () 
incTVar a = do 
  tmp <- readTVar a 
  writeTVar a (tmp+1) 

loop n f = mapM_ (\_ -> f) [1..n] 

main = do 
  x <- newTVarIO 0 
  n <- return 2500 
  join1 <- newEmptyMVar 
  join2 <- newEmptyMVar 
  forkIO ( do 
    loop n (atomically (incTVar x)) 
    putMVar join1 ()) 
  forkIO $ do 
    loop n $ do 
      atomically (incTVar x) 
    putMVar join2 () 
  takeMVar join1 
  takeMVar join2 
  tmp <- atomically (readTVar x) 
  print tmp 



Fibonacci(15): Queued/Waiting Threads 
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“Fibonacci” example 



“Fibonacci” example 
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