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Serial No. 08/179,926 

PART i n :  DETAXL OF ACTION 

1. This office action responds to applicants' amendment filed on 

September, 20, 1994. Claims 1-20 remain pending. 

2 .  Claims 1-4, 14 and 18-20 are rejected under 35 W.S.C.  5 112, 

first paragraph, as the disclosure is enabling only for claims 

limited to decoder capable of directly decoding a subset and not 

the entire non-native instruction set, See M.P.E.P. S S  706.03(n) 

and 7 0 6 . 0 3 ( 2 ) .  

3 .  The specification clearly shows that only some and not all of 

the non-native instructions can be directly decoded and executed by 

the decoder unit and the execution unit. While it is not clear how 

to design a decoder unit and an execution unit capable of executing 

both entire native and non-native instruction sets as claimed based 

on the disclosure of the invention, it is submitted that the design 

of such decoder and execution units is not obvious to one skilled 
in the art without further requiring undue experimentation because 

the complexity of the processor for performing such functions would 

increas.e significantly . 
Thus, the disclosure of the present invention is not 

commensurate in scopes with claims 1-4, 14 and 18-20 because claims . 

1-4, 14 and 18-20 fail to explicitly recite the limitation that 
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Serial No. 08/179, 926 

only a subset of the non-native instructions can be directly 

decoded by the decoder unit. 

4. 

first office action. 

The text of 35 U.S.C. § 103 not cited here can be found in the 

5. Claims 1-5, 14-16 and 58-20 are rejected under 35 U.S.C. § 103 

as being unpatentable over Portanova et a1 (hereafter portanova), 

U . S .  pat. no. 4,992,934 in view of Onishi, U.S. pat. no. 3,164,988. 

6, As to claims 1-2, Portanova teaches a system capable of 

executing both RISC and CISC instructions (see abstract). In 

particularly, the system comprises a core structure of a RISC 

computer, and an emulation unit using RISC routine for emulating 

the execution of CISC instruction (see summary). The CISC 

emulation can be implemented with hardwired or firmware (see col 

29, line 60 - eo1 30, line 12 and figures 9-10]. It is noted that 

the hardware implementation of the CISC emulation would have 

required a modification to the RISC processor for providing the 

additional capability to decode and execute CISC instructions. 

Portanova does not specifically teaches using two separate 

decoder units for decoding RISC and CISC instructions respectively. 

The use of multiple decoder units for decoding different types of 

instructions is however well-known in the art. The use of multiple 
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Serial No. 08/179,926 

decoders, each designated to decode certain type of instructions, 

is desirable because it allows a simple and efficient design of the 

instruction decoder, Onishi teaches a processor comprising two 

instruction decoders, the first decoder for decoding normal 

instructions and the second decoder €or decoding branch 

instructions (see abstract). By using the second instruction 

decoder, the decoding sequence of a branch instruction can be 

reduced (see summary). It is noted that a selector is obviously 

needed to select decoded instructions from the first and second 

decoders. 

Thus, it would have been obvious to one of ordinary skill in 

the art at the time of the invention to modify Portanova's system 

to utilize two instruction decoders as taught by Onishi for 

decoding RISC and CISC instructions respectively. This is because 

the use of separate instruction decoder units for RISC and CISC 

instructions allows more simple and efficient design of the decoder 

units. 

7. As to claims 3-4, it would have been obvious to one skilled in 

the art to utilize an execution mode register for indicating the 

execution of native and non-native instructions. 

8. As to claim 5, Po'rtanova further teaches that the CISC 

emulation unit can also be implemented by using.both hardware and 
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Serial NO. 08/179,926 

software in which some CISC instructions would be directly decoded 

and executed by the execution unit and the execution of the rest of 

CISC instructions is emulated by using RISC routines (see col 30, 

lines 13-28 and figure 11). Thus, it would have been an obvious 
engineering design choice to one of ordinary skill in the art at 

the time of the invention to utilize both software and hardware 

implementation to emulate CISC instructions on a R I S C  computer. 

The implementation of both software and hardware approaches could 

have been motivated because of the combined advantages’ of both 

techniques, i.e. the simpleness and flexibility of the software 

emulation approach and the speed of the hardware emulation 

approach. 

9.  Claims 14-16 and 18-20 are rejected for the same rationales 

set forth above for claims 1-5 

10. Claims 6-13 and 17 are rejected under 35 U.S.C. 5 103 as being 

unpatentable over Portanova and Onishi as set forth above for 

claims 1-5, 14-16 and 18-20 further in view of Bullions, I11 et al, 

(hereafter Bullions) U.S. pat. no. 4,456,954. 

11. As to claims 6-7, 9-10 and 17, neither Portanova nor Onishi 

teach using a translation look aside buffer ( T L B ) .  Bullions , 

teaches using a TLB for translating a virtual address to a physical 
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Serial No. 08/179,926 

address for both host and guest instructions (see abstract). In 

particularly, a TLB is utilized to address emulation host routine 
for a guest instruction. Bullions further teaches that a miss in 

TLB also triggers a change of execution modes, i.e. from host to 

guest (see summary. and claims). 

12. 

mode in response to an interrupt (see col 13, line 18-62}. 

As to claim 8, Bullions also teaches switching the execution 

13. As to claim 11, Bullions further teaches using a special 

instruction to initiate the software routine emulation and reload 

the TLB (see col 12, lines 63-67). 

14. As to claims 12-13, it would have been obvious to one skilled 

in the art to reset the system execution mode to a normal operation 

in response to a system reset signal. 

15. All pending claims are rejected in this office action. 

Applicants' arguments filed on September 23, 1994 have been fully 

considered but are moot in view o f  new grounds of rejection. 

16. As to the remarks, applicants argue that none of the cited 

teach or suggest the two instruction decoder and the selecting. 

means for  selecting the decoded instruction from the two decoders. 
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It is submitted that the newly cited art, Onishi, now clearly 

suggests the implementation of two instruction decoders in the 

processor. 

The applicants further assert that the hardware implementation 

of prior art to emulate the guest instructions only suggests the 

use of a "co-processortt for executing the guest instructions and 

not the claimed invention which utilizes the same execution unit 

for executing both host and guest instructions. 

The examiner disagrees. It is submitted that the use of 

either software or hardware approach or the combination of both to 

implement instruction emulation is well-known in the art (see 

Portanova). To the extent of the hardware implementation, whether 

the whole or part of the emulation unit is designed t o  be 

integrated to or separated from the host processor is merely a 

design o f  choice in which each design approach can be viewed as a 
tradeoff and balance among factors such as speed, cost and 

flexibility. Onishi is a clear evidence of a system employing 

partly duplicated hardware resources where a separate instruction 

decoder is provided to decode only branch instructions. It is 

noted that some prior art systems even go a step further to provide 

a complete branch instruction execution unit for decoding and 

executing only branch instructions to further reduce execution 

delay of a branch instruction. 
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Thus, the inlplementation of two instruction decoders €or 

decoding RISC and CISC instructions respectively and the selecting 

means as claimed would have been obvious to one skilled in the art 

in light of the cited arts' teachings and discussions above. 

1 7 .  The following references are cited by the examiner as of 

general interest. 

a. Tanenbaum, "Structured Computer Organization", Prentice-Hall 

Inc. 1984, p. 10-12. 

18, Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to V. Vu whose 
telephone number is (703) 305-9597. 

Any inquiry of a general nature or relating to the status of 
this application should be directed to the Group receptionist whose 
telephone number is ( 7 0 3 )  305-9600, 

v. vu 
Art Unit 2315 
11/8/94 
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