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 F4
 F6 Load1
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 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
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 Load1 1 34+r2
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 Store2 0
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 Write
 Result
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 2
 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0
 F2 Load2
 F4
 F6 Load1
 F8
 F10
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 Add1 0
 Add2 0
 Add3 0
 Mult1 0
 Mult2 0
 Busy Adr. FU
 Load1 1 34+r2
 Load2 1 45+r3
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1
 lfp f2 45 r3 2
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2
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 Clock
 3
 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0 Mult1
 F2 Load2
 F4
 F6 Load1
 F8
 F10
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 Add1 0
 Add2 0
 Add3 0
 Mult1 1 fmul FR(f4) Load2
 Mult2 0
 Busy Adr. FU
 Load1 1 34+r2
 Load2 1 45+r3
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1 3
 lfp f2 45 r3 2
 fmul f0 f2 f4 3
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2
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 Clock
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 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0 Mult1
 F2 Load2
 F4
 F6 M(A1)
 F8 Add1
 F10
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 Add1 1 fsub M(A1) Load2
 Add2 0
 Add3 0
 Mult1 1 fmul FR(f4) Load2
 Mult2 0
 Busy Adr. FU
 Load1 0
 Load2 1 45+r3
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1 3 4
 lfp f2 45 r3 2 4
 fmul f0 f2 f4 3
 fsub f8 f6 f2 4
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2
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 Clock
 5
 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0 Mult1
 F2 M(A2)
 F4
 F6 M(A1)
 F8 Add1
 F10 Mult2
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 2 Add1 1 fsub M(A1) M(A2)
 Add2 0
 Add3 0
 10 Mult1 1 fmul M(A2) FR(f4)
 Mult2 1 fdiv M(A1) Mult1
 Busy Adr. FU
 Load1 0
 Load2 0
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1 3 4
 lfp f2 45 r3 2 4 5
 fmul f0 f2 f4 3
 fsub f8 f6 f2 4
 fdiv f10 f0 f6 5
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2
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 Clock
 6
 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0 Mult1
 F2 M(A2)
 F4
 F6 Add2
 F8 Add1
 F10 Mult2
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 1 Add1 1 fsub M(A1) M(A2)
 Add2 1 fadd M(A2) Add1
 Add3 0
 9 Mult1 1 fmul M(A2) FR(f4)
 Mult2 1 fdiv M(A1) Mult1
 Busy Adr. FU
 Load1 0
 Load2 0
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER
 Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1 3 4
 lfp f2 45 r3 2 4 5
 fmul f0 f2 f4 3
 fsub f8 f6 f2 4
 fdiv f10 f0 f6 5
 fadd f6 f8 f2 6
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2
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 Clock
 7
 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0 Mult1
 F2 M(A2)
 F4
 F6 Add2
 F8 Add1
 F10 Mult2
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 0 Add1 1 fsub M(A1) M(A2)
 Add2 1 fadd M(A2) Add1
 Add3 0
 8 Mult1 1 fmul M(A2) FR(f4)
 Mult2 1 fdiv M(A1) Mult1
 Busy Adr. FU
 Load1 0
 Load2 0
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1 3 4
 lfp f2 45 r3 2 4 5
 fmul f0 f2 f4 3
 fsub f8 f6 f2 4 7
 fdiv f10 f0 f6 5
 fadd f6 f8 f2 6
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2

Page 35
						

© 2006 W. Oberschelp, G. VossenRechneraufbau & Rechnerstrukturen, Folie 11.35
 Clock
 8
 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0 Mult1
 F2 M(A2)
 F4
 F6 Add2
 F8 (M-M)
 F10 Mult2
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 Add1 0
 2 Add2 1 fadd (M-M) M(A2)
 Add3 0
 7 Mult1 1 fmul M(A2) FR(f4)
 Mult2 1 fdiv M(A1) Mult1
 Busy Adr. FU
 Load1 0
 Load2 0
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1 3 4
 lfp f2 45 r3 2 4 5
 fmul f0 f2 f4 3
 fsub f8 f6 f2 4 7 8
 fdiv f10 f0 f6 5
 fadd f6 f8 f2 6
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2

Page 36
						

© 2006 W. Oberschelp, G. VossenRechneraufbau & Rechnerstrukturen, Folie 11.36
 Clock
 9
 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0 Mult1
 F2 M(A2)
 F4
 F6 Add2
 F8 (M-M)
 F10 Mult2
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 Add1 0
 1 Add2 1 fadd (M-M) M(A2)
 Add3 0
 6 Mult1 1 fmul M(A2) FR(f4)
 Mult2 1 fdiv M(A1) Mult1
 Busy Adr. FU
 Load1 0
 Load2 0
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1 3 4
 lfp f2 45 r3 2 4 5
 fmul f0 f2 f4 3
 fsub f8 f6 f2 4 7 8
 fdiv f10 f0 f6 5
 fadd f6 f8 f2 6
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2
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 Clock
 10
 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0 Mult1
 F2 M(A2)
 F4
 F6 Add2
 F8 (M-M)
 F10 Mult2
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 Add1 0
 0 Add2 1 fadd (M-M) M(A2)
 Add3 0
 5 Mult1 1 fmul M(A2) FR(f4)
 Mult2 1 fdiv M(A1) Mult1
 Busy Adr. FU
 Load1 0
 Load2 0
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1 3 4
 lfp f2 45 r3 2 4 5
 fmul f0 f2 f4 3
 fsub f8 f6 f2 4 7 8
 fdiv f10 f0 f6 5
 fadd f6 f8 f2 6 10
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2
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 Clock
 11
 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0 Mult1
 F2 M(A2)
 F4
 F6 (M-M+M)
 F8 (M-M)
 F10 Mult2
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 Add1 0
 Add2 0
 Add3 0
 4 Mult1 1 fmul M(A2) FR(f4)
 Mult2 1 fdiv M(A1) Mult1
 Busy Adr. FU
 Load1 0
 Load2 0
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1 3 4
 lfp f2 45 r3 2 4 5
 fmul f0 f2 f4 3
 fsub f8 f6 f2 4 7 8
 fdiv f10 f0 f6 5
 fadd f6 f8 f2 6 10 11
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2
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 Clock
 12
 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0 Mult1
 F2 M(A2)
 F4
 F6 (M-M+M)
 F8 (M-M)
 F10 Mult2
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 Add1 0
 Add2 0
 Add3 0
 3 Mult1 1 fmul M(A2) FR(f4)
 Mult2 1 fdiv M(A1) Mult1
 Busy Adr. FU
 Load1 0
 Load2 0
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1 3 4
 lfp f2 45 r3 2 4 5
 fmul f0 f2 f4 3
 fsub f8 f6 f2 4 7 8
 fdiv f10 f0 f6 5
 fadd f6 f8 f2 6 10 11
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2
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 Clock
 13
 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0 Mult1
 F2 M(A2)
 F4
 F6 (M-M+M)
 F8 (M-M)
 F10 Mult2
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 Add1 0
 Add2 0
 Add3 0
 2 Mult1 1 fmul M(A2) FR(f4)
 Mult2 1 fdiv M(A1) Mult1
 Busy Adr. FU
 Load1 0
 Load2 0
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1 3 4
 lfp f2 45 r3 2 4 5
 fmul f0 f2 f4 3
 fsub f8 f6 f2 4 7 8
 fdiv f10 f0 f6 5
 fadd f6 f8 f2 6 10 11
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2

Page 41
						

© 2006 W. Oberschelp, G. VossenRechneraufbau & Rechnerstrukturen, Folie 11.41
 Clock
 14
 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0 Mult1
 F2 M(A2)
 F4
 F6 (M-M+M)
 F8 (M-M)
 F10 Mult2
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 Add1 0
 Add2 0
 Add3 0
 1 Mult1 1 fmul M(A2) FR(f4)
 Mult2 1 fdiv M(A1) Mult1
 Busy Adr. FU
 Load1 0
 Load2 0
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1 3 4
 lfp f2 45 r3 2 4 5
 fmul f0 f2 f4 3
 fsub f8 f6 f2 4 7 8
 fdiv f10 f0 f6 5
 fadd f6 f8 f2 6 10 11
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2
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 Clock
 15
 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0 Mult1
 F2 M(A2)
 F4
 F6 (M-M+M)
 F8 (M-M)
 F10 Mult2
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 Add1 0
 Add2 0
 Add3 0
 0 Mult1 1 fmul M(A2) FR(f4)
 Mult2 1 fdiv M(A1) Mult1
 Busy Adr. FU
 Load1 0
 Load2 0
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1 3 4
 lfp f2 45 r3 2 4 5
 fmul f0 f2 f4 3 15
 fsub f8 f6 f2 4 7 8
 fdiv f10 f0 f6 5
 fadd f6 f8 f2 6 10 11
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2
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 Clock
 16
 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0 M*f4
 F2 M(A2)
 F4
 F6 (M-M+M)
 F8 (M-M)
 F10 Mult2
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 Add1 0
 Add2 0
 Add3 0
 Mult1 0
 40 Mult2 1 fdiv M*f4 M(A1)
 Busy Adr. FU
 Load1 0
 Load2 0
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1 3 4
 lfp f2 45 r3 2 4 5
 fmul f0 f2 f4 3 15 16
 fsub f8 f6 f2 4 7 8
 fdiv f10 f0 f6 5
 fadd f6 f8 f2 6 10 11
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2
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 Einige Zykel später…
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 Clock
 55
 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0 M*f4
 F2 M(A2)
 F4
 F6 (M-M+M)
 F8 (M-M)
 F10 Mult2
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 Add1 0
 Add2 0
 Add3 0
 Mult1 0
 1 Mult2 1 fdiv M*f4 M(A1)
 Busy Adr. FU
 Load1 0
 Load2 0
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1 3 4
 lfp f2 45 r3 2 4 5
 fmul f0 f2 f4 3 15 16
 fsub f8 f6 f2 4 7 8
 fdiv f10 f0 f6 5
 fadd f6 f8 f2 6 10 11
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2
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 Clock
 56
 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0 M*f4
 F2 M(A2)
 F4
 F6 (M-M+M)
 F8 (M-M)
 F10 Mult2
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 Add1 0
 Add2 0
 Add3 0
 Mult1 0
 0 Mult2 1 fdiv M*f4 M(A1)
 Busy Adr. FU
 Load1 0
 Load2 0
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1 3 4
 lfp f2 45 r3 2 4 5
 fmul f0 f2 f4 3 15 16
 fsub f8 f6 f2 4 7 8
 fdiv f10 f0 f6 5 56
 fadd f6 f8 f2 6 10 11
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2
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 Clock
 57
 Common Data Bus (CDB)
 F-Registers
 Reg Value
 F0 M*f4
 F2 M(A2)
 F4
 F6 (M-M+M)
 F8 (M-M)
 F10 Mult2
 F12
 … …
 F30
 FP Adders/MultipliersFP Adders/Multipliers
 Time Name Busy Op Va Vb Qa Qb
 Add1 0
 Add2 0
 Add3 0
 Mult1 0
 Mult2 1 fdiv M*f4 M(A1)
 Busy Adr. FU
 Load1 0
 Load2 0
 Load3 0
 Store1 0
 Store2 0
 Store3 0
 ITER Instruction a b Issue Exec Compl
 Write
 Result
 lfp f6 34 r2 1 3 4
 lfp f2 45 r3 2 4 5
 fmul f0 f2 f4 3 15 16
 fsub f8 f6 f2 4 7 8
 fdiv f10 f0 f6 5 56 57
 fadd f6 f8 f2 6 10 11
 Reservation Stations
 Load/Store Buffers
 Instruction StatusProgrammcodeProgrammcodeProgrammcodeProgrammcode
 lfp f6, 34(r2)lfp f2, 45(r3)fmul f0, f2, f4fsub f8, f6, f2fdiv f10, f0, f6fadd f6, f8, f2
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 11.28 Präferenzordnung zu Beispiel 11.1.
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 11.29 (Optimaler) Schedule zu Beispiel 11.1.
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 11.30 (Suboptimaler) Schedule zu Beispiel 11.1.
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 11.31 CPM-generierter Schedule zu Beispiel 11.2.
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 11.32 Optimaler Schedule zu Beispiel 11.2.
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 11.33 LPT-generierter Schedule zu Beispiel 11.3.

Page 54
						

© 2006 W. Oberschelp, G. VossenRechneraufbau & Rechnerstrukturen, Folie 11.54
 11.34 Optimaler Schedule zu Beispiel 11.3.
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