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Tomasulo algorithm, part 1
For each cycle of execution…

[Dispatch unit ] for all instructions I in DispatchQueue do: 

if (SchedQueue is not full) then 

(a) Add I to first free slot of SchedQueue (=“RS”) // Call this RS below

(b) Delete I from DispatchQueue // Instruction I is now “dispatched”

(c) RS.FU = I.FU

(d) RS.Dest = I.Dest

(e) for all source registers, i, of I do

if (Regs[I.Src[i]].Ready = True) then

RS.Src[i].Value = Regs[I.Src[i]].Value

RS.Src[i].Ready = True

else

RS.Src[i].Tag = Regs[I.Src[i]].Tag // Copy the tags from the RF

RS.Src[i].Ready = False

(f) Regs[I.Dest].Tag = unique tag id // tag (rename) the source 

(g) RS.DestRegTag = Regs[I.Dest].Tag

(h) Regs[I.Dest].Ready = False // value ready only after execution

else exit loop // stop dispatching if scheduling queue is full



Tomasulo algorithm, part 2

[ Scheduling unit ]

for each RS = entry in SchedQueue do: 

(a) for all source registers, i, of RS do:

if (CDB.Tag = RS.Src[i].Tag) then // broadcast on CDB matches stored tag

RS.Src[i].Ready = True

RS.Src[i].Value = CDB.Value

(b) if ( (for all i: RS.Src[i].Ready = True) // WAKEUP: If all registers are ready...

and Scoreboard[RS.FU].Busy = False) then 

Scoreboard[RS.FU].Busy = True // …reserve the FU and issue

Issue the instruction at RS on FU

step (b) is called “wake-up”

when more than one instruction is ready, picking between them is called “select” (here we’re using 

FIFO as a select algorithm)



Tomasulo Algorithm, part 3
[ Execution unit, for function unit FU] 

if (FU pipeline advances and now first stage is free) then Scoreboard[FU].Busy = False 

[ Execution unit, at completion of instruction I ] 

if (CDB.Busy = False) then // Broadcast the instruction results

(a) CDB.Busy = True 

(b) CDB.Tag = I.Tag

(c) CDB.Value = I.Value

(d) CDB.Reg = I.Dest

(e) if (I.FU is not pipelined) then 

Scoreboard[I.FU].Busy = False 

(f) Delete I from Sched Queue  /// Note: in write-up, SU does the delete

[ State update unit ] 

if (CDB.Busy = True)

(a) CDB.Busy = False

if (CDB.Tag = Regs[CDB.Reg].Tag) then 

(a) Regs[CDB.Reg].Ready = True // Update the RF contents

(b) Regs[CDB.Reg].Value = CDB.Value
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