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Non-blocking cache
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# Completion buffer controls the entries of
requests and ensures that departures take place
in order even if loads complete out-of-order

# requests to the backend have to be tagged
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Completion buffer: Interface

getToken ] cbuf [getResuIt
1

Iput (result & token)

interface CBuffer# (type t);
method ActionValue# (Token) getToken;
method Action put (Token tok, t d);
method ActionValue# (t) getResult;
endinterface

Concurrency requirement
getToken < put < getResult
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Non-blocking FIFO Cache

““tmodule mkNBFifoCache (Cache) ;
CBuffer cBuf <- mkCompletionBuffer;
NBCache nbCache <- mkNBtaggedCache;
rule nbCacheResponse;
let x <- nbCache.resp;
cBuf.put (x);
endrule
method Action reg(MemReqg x);
let tok <- cBuf.getToken;

nbCache.reqg(TaggedMemReqg{req:x, tag:tok});

endmethod req
method MemResp resp;
let x <- cBuf.getResult
return x
cbuf
endmethod ¢_B§ﬂl_:]«—
endmodule

=t
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Non-blocking Cache
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Incoming req
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Load buffer

is replacement ok?

wbReq fill Req

fill Req replace tag

replace_ta_g data missing
data missing
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Update cache
Process all req for line in waitQ
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Completion buffer:
Implementation

I
A circular buffer with two pointers [Eidx]l—] \I/
iidx and ridx, and a counter cnt m
5
Elements are of Maybe type oot £
buf
module mkCompletionBuffer (CompletionBuffer# (size));
Vector# (size, EHR# (Maybe# (t))) cb
<- replicateM(mkEHR (Invalid));
Reg# (Bit# (TAdd# (TLog# (size), 1))) iidx <- mkReg(0);
Reg# (Bit# (TAdd# (TLog# (size),1))) ridx <- mkReg(0) ;
EHR# (Bit# (TAdd# (TLog# (size),1))) cnt <- mkEHR(0) ;

Integer vsize = valueOf (size);
Bit# (TAdd# (TLog# (size),1l)) sz = fromInteger (vsize);
rules and methods...

endmodule
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Completion Buffer cont

method ActionValue# (t) getToken() if(cnt.rQ!==s2z);
cb[iidx] .w0 (Invalid) ;
iidx <= iidx==sz-1 ? 0 : iidx + 1;
cnt.wO (cnt.r0 + 1);
return iidx;
endmethod
method Action put (Token idx, t data);
cb[idx].wl (Valid data);
endmethod

method ActionValue# (t) getResult() if(cnt.rl !== 0
&&& (cb[ridx] .r2 matches tagged (Valid .x));
cb[ridx] .w2 (Invalid) ;
ridx <= ridx==sz-1 ? 0 : ridx + 1;
cnt.wl(cnt.rl - 1);
return x;
endmethod getToken < put < getResult
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