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Introduction

·Sorting an important system function 

Popular sorting algorithms not efficient 

or fast in hardware implementations

·Linear sorters ideal for hardware, but 

sort at a rate of 1 value per cycle

·Sorting networks better at throughput, 

but with high area and latency cost

·Need a better solution for high 

throughput, low latency sorting



Contributions

·Expanding the linear sorter 
implementation and making it 
versatile, reconfigurable and better 
suited for streaming input and output

·Parallelizing the linear sorter for 
increased throughput

·Implementing the high-throughput 
linear sorter, and outmatching the 
performance of current linear sorter 
approaches



Background



Background

·Software quicksort, mergesort and 
heapsort use divide-and-conquer 
techniques to achieve efficiency

·Hardware sorting plagued with overhead 
from data movements, synchronization, 
bookkeeping and memory accesses

·Need better use of concurrent data 
comparisons and swaps, rather than the 
extended execution of multiple assembly 
instructions like its software counterpart



Sorting Networks

·Swap comparators 

sort pairs of values

·Sink lowest value, 

then operate on 

remaining Sn-1 items

·Receive parallel 

data at inputs

·High #PE and 

latency, resort with 

each new insertion

Bubble Sort
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Linear Sorters

·Sorted insertions

·Forwards incoming 
value to all nodes 

·Each node shifts 
autonomously 
depending on 
neighborsô values

·Single clock latency, 
small logic & regular 
structure 

·Streaming input & 
output

·Serial input, need 
higher throughput

Input:
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