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OVERVIEW 



 
 Cache memory is a smaller, faster memory subsystem that stores data 

from most frequently used main memory locations. 
  Different types of cache: 
 Memory caches 
 H/w, S/w disk caches 
 Page caches 

   Mainly used to improve the system speed up. 
 

CACHE MEMORY 



 
 Cache coherence plays a significant role in a distributed memory 

multiprocessing system. 
 
 What is Cache Coherence? 
 Is intended  to maintain  
Consistency of shared  
resource data that ends up  
Stored in multiple local cache 
Locations.  

 

CACHE COHERENCE 



  WHY IS IT IMPORTANT?? 
 Cache coherence problem occurs when shared memory space is 

considered.  
 Occurs when update from one processor fails to appear to the 

remaining processors. 
 

CACHE COHERENCE 



  Every write operation must appear instantaneously to all the 
processors. 

 All changes of values must appear to all processors at the exact same 
time to avoid data inconsistency. 
 

How to overcome? 



 
HARDWARE based techniques are discussed for the 

cache coherency problem namely, 
 

 Coherence verification. 
 MESI SNOOPY protocol. 
 Early abort technique (EBT) 

 
 

TECHNIQUES 



 
Coherence Verification is the most basic requirement 

deployed in a multiprocessor system. 
 

Coherence maintenance is implemented here to  ensure the 
correctness of computation and achieving valid results. 

COHERENCE VERIFICATION 



 
  A cellular automata (CA) is designed for the 

coherence verification, to provide data consistency in 
the system. 

 The CA designed is used to analyse the states of data 
block in different private caches. 

CA mainly checks for the states of the cache lines of 
all processors, the private caches outcomes are then 
evaluated by the CA itself. 
 

COHERENCE VERIFICATION 



 CA is classified into three different segments: 
 Hardware Implementation: This captures the mismatch 

of the cache coherence  
 Segmentation Logic: Explores the degree of 

parallelism between the processors and looks for the 
reason for the denial which was captured by the 
hardware logic. 

 Modular Structure: The results captured by the 
segmentation logic is sent to the modulation logic 
where it proposes a solution to handle even a billion 
cores in a chip. 

 

COHERENCE VERIFICATION 



 
CA Design 



 
 The miss rate and power consumption are two important 

deciding factors for the performance of the cache 
Used to optimize cache coherence. 
 Snoopy protocol is one of the optimization technique 

implemented. 
 The processors with cache coherence implement snoopy 

protocol which incorporates a mechanism of what is 
known as ”Write Invalidate”. 

MESI stands for Modified,Exclusive,Shared,Invalidate. 

MESI SNOOPY PROTOCOL 



 
Write Invalidate 
 CPU wanting to write to an address, grabs a bus cycle 

and sends a ‘write invalidate’ message. 
 There can be multiple readers but only one writer at a 

time, only one cache can write at a time. 
 Any shared read in other CPUs will now miss in cache 

and re-fetch new data. 
 Every cache tracks the sharing status of the given block 

of physical memory. 

MESI SNOOPY PROTOCOL 



 
STATE DIAGRAM-MESI 



 
 This technique uses the network on chip (NoC) router to minimize the 

cache coherence efficiently. 
 Provides a method to easily identify the wrongly predicted data. 
  Wrong data prediction is a concern as it affects the performance by 

increasing the network traffic, leading to overall performance 
degradation. 

EARLY ABORT TECHNIQUE 



 
 The implementation is done in two parts.  
 The first part is, generation of message from Data 

Prediction (DP) abort mechanism. 
 The second part is related to the data fetching. 
 

 The combined result is implemented on a NoC 
router. 

EBT-APPROACH 



 
EBT-APPROACH 



 
 The two essential conditions to trigger the abort 

mechanism are: 
 Spatial locality violation: Here there is zero remote 

access in the range of DP locations. 
 Temporal locality violation: Subsequent remote 

accesses are mis-predicted before the configured time. 
 If the data is not arrived on time, the subsequent data 

fetching is aborted. 

EBT MECHANISM 

DP = Data Predection 



 
EBT ARCHITECTURE 



 
EBT-NoC Router 



 
When the packet arrives at the input channel, the packet 

gets verified if it is a prediction abort packet, this 
verification is achieved by using prediction abort bit.  

Bit is set 1 if it is a prediction abort packet. 
 The abortion is performed by simply discarding the 

operations. The logic creates an invalidation packet which 
is transmitted to the directory to have the coherence 
protocol. 

 The logic continues this abortion operation until the 
prediction abort packet is sent to the next router. 
 

EBT-NoC Router 



 
RESULTS 

 Figure shows the results observed by using MESI-SNOOPY protocol 
technique.  

 Before optimizing the bus consumes 13~16 clocks and after 
optimization only 9~12 clock cycles are taken. 

 



 
RESULTS 

 The EBT design overall reduces the negative effect significantly and 
decreases the miss prediction traffic, thus resulting in overall traffic 
reduction only an approximately 7% increase on average in comparison 
with other protocols. 



   It is not definitive to suggest a single protocol as a solution for cache 
coherence. It depends on: 
 Technology 
 Architecture 
 Purposes and applications 

 Here we have discussed hardware based solutions to satisfy cache 
coherency. 

 The elaborated techniques provides an overall suitable cache coherent 
system, where the data inconsistency issue has been addressed and has 
been eliminated. 

 These techniques discussed it helps in providing 100 
% coherence verification; Network traffic and load can be 
reduced which is an optimal solution. 

CONCLUSIONS 
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