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Instruction Replication Scheme of Fault-tolerant Processor

I.I Hong-bing SHANG Li-hong ZHOU Mi JIN Hui-hua
(School of Computer, Beihang University, Beijing 100191, China)

Abstract An instruction replication scheme used in a fault-tolerant processor called RSED was introduced. The proces-
sor’s fault-tolerant mechanism mainly using temporal redundancy technique was implemented by modifying superscalar
processor architecture. As an important function of the fault-tolerant mechanism, instruction replication scheme was in-

troduced in detail, and the issue of control-flow error checking implemented by utilizing instruction replication was also

presented.
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Stage Action
if(rIPQ is selected by fetch schedule logic)
Fetch { (addr, rob_no)<—ripq_dequeue() ; inst<—{fetch(addr) ;

du<—{redundant, rob_no,addr) ; }

V i(if(du. stream_no= redundant)
Issue {j«-du. rob_no;re;, rs_PCe-du. PC});

V i(ifCre;. inst_type=seq & re;. br_resolved=1 & re,, head=1)
{Replicate(seq, re;. PC); re;. head«—0; re . head<-1;});
V i(if(re;. inst_type=seq)

{re;1 . br_resolved<—re;. br_resolved; });
Operand ¥ {(if(re,. inst_type=hr)
{if(branch has been resolved)
{re;1,. br_resolved<-re,. br_resolved; }

else
{re.y;. br_resolved<-0;}});
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V iCif(re;. inst_type=br & re;. br_resolved=1 & re;. head=1)
Finish {Replicate(br, re;. target_addr) ;
re;. head<-0;re; ). head<1;});
if(cu. ns_PC#cu. rs_PC | any other fault is found)
{FaultRecovery(cu. ns_PC, cu. rs_PC,next_PC);}

else
{Commit();}
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