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I. MANDATORY NOTICES 

Real Party in Interest: The real parties-in-interest are LzLabs GmbH 

(“Petitioner”) and Texas Wormhole, LLC.  Out of an abundance of caution, 

Petitioner also identifies JMI Services, LLC, Roughshod, LLC, and Software 

Defined Solutions LLC (each of which is a direct or indirect parent of Petitioner 

and/or Texas Wormhole, LLC) as potential additional real-parties-in-interest. 

Related Matters: International Business Machines Corp. (“Patent Owner” or 

“PO”) sued Petitioner and Texas Wormhole, LLC for infringement of the ’289 patent 

in a case that is currently pending. International Business Machines Corp. v. LzLabs 

GmbH and Texas Wormhole, LLC et al., Case No. 6:22-cv-00299 (W.D. Tex.) (the 

“Litigation”). Petitioner filed an IPR2022-01571 against U.S. Patent No. 7,434,209, 

another patent asserted in the Litigation. 

Lead Counsel: Lead Counsel is Joseph D. Gray, Reg. No. 61,803 of Slayden 

Grubert Beard PLLC, and Back-up Counsel are Chris V. Ryan, Reg. No. 54,759 of 

RyanIPLaw, PC and Tecuan Flores, Reg. No. 77,668 of Slayden Grubert Beard 

PLLC. 

Service Information: Service information for lead and back-up counsel is 

Slayden Grubert Beard PLLC, 401 Congress Ave., Suite 1650, Austin, Texas 78701; 

Tel. 512-402-3550. Petitioner consents to service by electronic mail at 
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litigation@sgbfirm.com, jgray@sgbfirm.com, tflores@sgbfirm.com, and 

chris.ryan@ryaniplaw.com. 

II. STANDING AND FEES 

Petitioner certifies the ’289 patent is available for IPR and Petitioner is not 

barred or estopped from requesting IPR. 

Petitioner paid the filing fee via Electronic Funds Transfer from Slayden 

Grubert Beard PLLC’s business checking account. Additional fees may be charged 

to Deposit Account No. 50-673. 

III. DISCRETIONARY DENIAL IS UNWARRANTED 

 §325(d)  

The grounds herein rely on EP0843256A2, IBM’s Principles of Operation, 

and “MIPS RISC Architecture” by Gerry Kane, none of which was considered by 

the Patent Office during prosecution of the ’289 patent.  

 §314(a) 

No IPR has previously challenged the ’289 patent, and the NHK/Fintiv factors 

weigh against discretionary denial.  

Factor 1: Neutral.  

Factor 2: Neutral. The Litigation is in its infancy—discovery has not 

commenced, a Markman hearing is scheduled in December 2022, and jury 
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selection/trial is not scheduled. Ex. 1013, 4. A FWD in this IPR is expected 

proximate to the conclusion of the Litigation (including post-trial briefing).  

Factor 3: Favors institution. The court and parties have made minimal 

investment in the Litigation. Petitioner was diligent in filing this Petition after 

receiving PO’s preliminary infringement contentions served June 23, 2022, 

reviewing 61 claims asserted from five patents, and analyzing prior art for invalidity 

contentions and this petition. 

Factor 4: Strongly favors institution. Petitioner challenges all claims PO 

asserts in district court. If this IPR is instituted, Petitioner stipulates not to pursue in 

district court any ground raised or that could have reasonably been raised in IPR 

(i.e., under §§102 or 103 based on prior art patents or printed publications alone). 

See USPTO, Memorandum on Interim Procedure for Discretionary Denials in AIA 

Post-grant Proceedings with Parallel District Court Litigation (June 21, 2022). 

Factor 5: Neutral. 

Factor 6: Favors institution. The Petition’s merits are compelling. The Office 

has not previously considered the art or arguments herein. 

IV. OVERVIEW OF THE ’289 PATENT 

 Subject Matter 

The ’289 patent relates to a system that emulates the generation of condition 

codes for instructions from a computer having a first architecture on a computer 



Petition for IPR of U.S. Patent 8,713,289 

 

 4 

having a different architecture, without using branch instructions. “In virtually all 

modern data processing systems, the execution of various operations such as 

arithmetic operations, logical operations and even data transfer operations, may 

result in the generation of several bits of data to indicate the outcome status of 

instruction execution. These bits are typically referred to as condition codes.” Ex. 

1001, 1:18-22. The specification explains that when one processor is emulating 

another, but does not use the same condition codes, emulating the condition codes 

“adds considerable space and performance overhead to the emulated instructions.” 

Id., 2:59-61. Ex. 1003, ¶¶33-36. Ex. 1024, 2-11. 

By way of example, the specification discusses the “conventional handling of 

condition code generation,” in which the emulator generates a series of if/then 

statements to determine and set the correct condition code value for a compare 

instruction. Ex. 1001, 1:65-2:7. The patent explains that “the result is the 

construction of a sequence of instructions, which include three branch instructions.” 

Id., 2:7-10. Such branch instructions are undesired because branch prediction may 

make an incorrect guess as to the path the program should take, and because it may 

consume branch prediction resources so they are not available for other instruction 

streams. Id., 2:14-20, 2:26-32. 
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To avoid branch instructions, the ’289 patent uses sequences of code on the 

target computer to calculate condition codes that would have been generated on the 

source computer. “The technique used herein to derive the sequences is to implement 

very short one or two instruction sequence fragments that set a bit or bits in a result 

or temporary register to distinguish each possible outcome of a condition code 

setting.” Id., 4:22-25. “Very efficient sequences result by avoiding both branch 

instructions and more complex instructions that are less likely to be optimized in 

hardware.” Id., 4:30-32. The ’289 patent suggests using this technique to emulate 

condition codes of an IBM z/Architecture system on a computer whose processor 

uses the Intel IA32 architecture or the PowerPC architecture. Id., 3:24-26.  

The ’289 patent gives an example of emulating the “Compare Logical” 

operation that compares the contents of two register operands, rA and rB. Id., 5:20-

22, 5:29-37.  As seen in Table II below, the emulated condition code is calculated 

using a sequence of five instructions: 
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Id., 5:41-56.1 Instruction [1] computes a subtraction that sets a carry in register (rC), 

and instruction [2] sets a register rX=1 if the difference (from instruction [1]) totaled 

zero and otherwise rX=0, as seen in the yellow highlighting above. Id., 6:27-32. The 

value in rX is referred to as “distinguishing information” because it is used later (in 

instruction [5]), to change the value previously stored in rC. Id., 6:37-38, 6:57-58.  

Instruction [3] sets a register rC=1 if the difference (from instruction [1]) did 

not total zero and otherwise rC=0. After instruction [4] (blue), rC is set to “2” if 

rA>rB, and set to “1” if rA=rB or rA<rB.  Thus, at this point in the process, the 

interim condition code contained in rC does not distinguish between the cases of 

rA=rB and rA<rB. Because rX had been set after instruction [2] “to provide 

 
1 Color annotations added to figures and tables in this petition. 
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discrimination information distinguishing equality from inequality,” the last 

instruction [5] subtracts rX from rC to distinguish these two remaining cases. Id., 

6:37-7:10. As a result of these instructions, rC represents the result (i.e., condition 

code) of the compare operation: (i) rC=2 if rA>rB, (ii) rC=0 if rA=rB, and (iii) rC=1 

if rA<rB. Id; Ex. 1003, ¶¶33-42. 

 Prosecution History 

The application leading to the ’289 patent was filed on January 30, 2007. The 

original claims were limited to a target machine that would directly calculate 

condition codes “from carry, sign and overflow codes” without using branch 

instructions. Ex. 1004, 405-408.  

 The Examiner rejected claims as anticipated by U.S. Patent 6,049,864 to Liu. 

Ex. 1004, 226-237. Liu described emulating CISC instructions using a RISC 

processor, and the Examiner pointed to Liu’s description of the ADDF32 instruction, 

which generated carry, overflow, and sign codes.” Id., 233 (citing Ex. 1007, Fig. 3). 

The Examiner found that though Liu did not specifically mention executing at 

“substantially the same time” as generating the condition codes, as recited in then-

pending claims 13, 19, and 25, this was obvious in view of Liu’s disclosure that this 

occurs at runtime. Ex. 1004, 235-236.  

 Applicant argued Liu “is totally devoid of any reference whatsoever to 

anything that even remotely resembles emulation.” Id., 212. Applicant amended the 
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claims to require that part of the distinguishing information reside outside the 

intermediate condition code, and then argued: 

Liu describes a technique for scheduling a flag generating instruction 

and a subsequent instruction. In Liu, flags are set by using intermediate 

flag data produced during execution of an instruction. While Liu 

describes setting flags, Liu fails to describe, teach or suggest one or 

more aspects of applicants' claimed invention. As one example, Liu 

fails to describe; teach or suggest generating a sequence of target 

machine instructions which together operate to derive an encoding for 

a condition code and provide distinguishing information to distinguish 

a plurality of possible outcomes for the condition code. Further, Liu 

fails to describe, teach or suggest that at least part of the distinguishing 

information is separate from the condition code.  

Id., 168-169. The Examiner responded, observing that Liu disclosed distinguishing 

information residing outside the condition codes. Id., 137 (citing Ex. 1007, 4:53-63).  

 Applicant amended the independent claims to recite “determining an 

intermediate condition code value, the intermediate condition code value being a 

provisional value for the target machine condition code and subject to change based 

on the distinguishing information.” Id., 74-81. Applicant stated the specification 

showed: 

a target machine condition code is calculated by, for instance, 

determining an intermediate condition code value (stored in rC just 

before execution of the last instruction in the sequence, in the examples 
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presented). The intermediate condition code value is provisionally the 

target machine condition code, subject to being changed based on the 

distinguishing information.  

Id., 82.  

 

Ex. 1001, 5:41-56. As shown in Table II, the intermediate condition code value is 

stored in register rC, and the distinguishing information is stored in register rX. Ex. 

1003, ¶¶43-49. 

 Priority Date 

The ’289 patent claims priority to the application filed January 30, 2007. Ex. 

1001, [22].  
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V. UNPATENTABILITY GROUNDS 

Ground Summary 

1 Claims 1, 4, 6, 10-11, and 16 are obvious in view of Loderer 

2 Claims 1-4, 6, 10-12, and 16-17 are obvious to Loderer in view 
of PoO, Kane, and the knowledge of a POSA 

VI. PRIOR ART SUMMARY 

 Loderer 

EP0843256A2 (“Loderer”) published May 20, 1998 and is §102(b) prior-art. 

Ex. 1006; Ex. 1005 (translation and certification). Loderer was not considered during 

prosecution of the ’289 patent. Loderer is directed to the same problem as the ’289 

patent: generating emulated condition codes. Ex. 1005, 1, col. 1 ¶1.  

Loderer explains that condition codes can reflect the result of a series of 

queries or comparisons, and that a typical approach to emulating them would be to 

use a cascade of “if” statements, resulting in a multi-level branch. Ex. 1005, col. 1 

¶4, col. 5 ¶3. But Loderer explains that these sequences of queries/comparisons 

followed by branches, which Loderer calls a “branch cascade,” reduce performance. 

Id., col. 1 ¶4, col. 2 ¶5. Branches are implemented with jump commands, “which for 

many computers is ‘time consuming’ relative to other machine commands, i.e., 
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requiring a high number of processor clock cycles, results in significant loss of 

speed.” Id., col. 5 ¶4-col. 6 ¶1. 

To avoid branches, Loderer introduces machine instructions that combine a 

comparison function with the setting of a register. “This combination of two sub-

functions in a single machine command is crucial to avoid branching in the 

program flow.” Ex. 1005, col. 2 ¶2. The first command results in a register value of 

1 for equality and 0 for inequality, with the second command distinguishing a>0=1 

from a<0=0. Id., col. 6 ¶¶4-5; Ex. 1003, ¶55. Using these instructions, Loderer 

calculates condition code values without branch instructions.  

For example, Loderer discloses obtaining a sequence of instructions from a 

source machine (PCU), whose architecture on hardware M1 differs from that of the 

target machine (PCZ) architecture on hardware M2.  
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Ex. 1005, Fig. 1; Id., 1, col. 4 ¶7. Instructions A1…AN from the source machine with 

architecture M1 are emulated on the second machine with architecture M2, where 

each instruction An is replaced with a sequence of instructions for architecture M2. 

Id., col. 4 ¶¶7-8. For example, instruction An from the source machine is replaced on 

the target machine with a “command sequence” consisting “of two commands B1 

and B2 required for the semantic representation of the instruction An and an 

additional code consisting of three subsections ZC1, ZC2 and ZC3.” Id., col. 4 ¶8. 

Loderer describes an “exemplary embodiment in which an IBM/390 computer 
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system is selected as source hardware,” and emulation is performed on a “target 

hardware (e.g. a Mips R4400 RISC machine).” Id., col. 5 ¶¶2-3; Ex. 1003, ¶56. 

 Loderer illustrates its technique with the comparison instruction and expressly 

discloses its technique should be used for “any instruction potentially influencing 

the value of the condition code.” Ex. 1005, col. 2 ¶1; Ex. 1007, ¶58. 

 PoO 

Enterprise Systems Architecture/390 Principles of Operation (“PoO”), SA22-

7201-08, Ninth Edition is a printed publication dated June 2003 that describes IBM’s 

390 Architecture. Ex. 1008, ii. PoO is §102(b) prior-art because it was publicly 

accessible more than one year before the priority date of the ’289 patent, as it was 

“disseminated or otherwise made available to the extent that persons interested and 

ordinarily skilled in the subject matter or art exercising reasonable diligence, can 

locate it.” Kyocera Wireless Corp. v. Int’l Trade Comm’n, 545 F.3d 1340, 1350 (Fed. 

Cir. 2008) (quoting SRI Int’l, Inc. v. Internet Sec. Sys. Inc., 511 F.3d 1186, 1194 

(Fed. Cir. 2008)).  

PoO indicates public accessibility about June 2003. See Ex. 1008, 4 (“Ninth 

Edition (June, 2003)”; “© Copyright International Business Machines Corporation 

1990-2003”). IBM provided PoO upon request to “your IBM representative or to the 

IBM branch office serving your locality.” Id., 4, 1025. Listed uses of the publication 

confirm its public availability: “How did you use this publication?” “an 
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introduction,” “reference manual,” “a text (student),” or “a text (instructor).” Id., 

1025. The same was true for previous versions of PoO. Ex. 1022, 13 (“IBM 

Corporation, z/Architecture Principles of Operation, Order No. SA22-7832; 

available through IBM branch offices.”); Ex. 1011, 1:18-23 (ESA/390 Principles of 

Operation “available through IBM branch offices”); Ex. 1020, 1:16-18 (same); Ex. 

1021, 1:30-33 (same); Ex. 1003, ¶60.  

IBM also made PoO available through online resources at least by 2005, 

including IBM’s Online Publications Center. For example, MIPS Technology, Inc. 

cited PoO in an IDS submitted June 29, 2005, and in another IDS submitted July 1, 

2005. Exs. 1018, 1019. Both IDS documents identified “ESA/390 Principles of 

Operation. IBM Online Publications Center Reference Number SA22-7201-08.” 

Exs. 1018, 4; Ex. 1019, 4. These documents confirm PoO was accessible 

electronically at least by July 2005, from at least the IBM Online Publications 

Center. Id.; Ex. 1003, ¶61.   

Other prior art publications and patent applications similarly cite PoO, 

confirming PoO was publicly accessible more than a year before the ’289 patent’s 

priority date. For example, a publication available in 2005 cited PoO as authority for 

IBM/390 instruction behavior and system architecture and would have served as a 

research aid for a POSA interested in details of the IBM/390. Ex. 1012, 5, 8, 10 n.12; 
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Ex. 1017, ¶¶84-105; Blue Calypso, LLC v. Groupon, Inc., 815 F.3d 1331, 1350 (Fed. 

Cir. 2016). IBM cited PoO and incorporated it “by reference in its entirety” in 

Application 10/916,171, filed, August 10, 2004 and published February 16, 2006. 

Ex. 1010, [0019].  

Earlier versions of PoO were also cited in the prior art, including in a college 

textbook that provided a student exercise asking students to consult the IBM/390 

documentation to construct a table of instructions. Ex. 1014, 130 (§3.26); Ex. 1017, 

¶¶61-83; see also Ex. 1023, 2:38-41. Such earlier versions of PoO contained similar 

disclosures (e.g., instructions and condition codes) on which this petition relies. Ex. 

1003, ¶62; Exs. 1015, 1016. 

A POSA would have thus understood IBM made available to the public its 

“Principles of Operation” documents for the IBM/370 and IBM/390 architecture, 

including PoO on which this petition relies. See Ex. 1003, ¶¶60-64. A POSA would 

have known that such IBM documents were the most detailed and authoritative 

source of technical information for IBM systems, including instructions and their 

condition codes, including POSAs interested in emulating programs written for IBM 

mainframes. Id.; Voter Verified, Inc. v. Premier Election Sols., Inc., 698 F.3d 1374, 

1377 (Fed. Cir. 2012). PoO was thus publicly accessible more than one year before 
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the ’289 patent’s priority date. Medtronic Corevalve LLC et al. v. Speyside Medical, 

LLC, IPR2021-00244, Paper 32, 9-14 (PTAB Aug. 16, 2022).  

PoO is a machine reference manual that describes each instruction and 

function of the IBM/390 architecture. See Ex. 1008. Beginning with the System 360, 

IBM has published incremental versions of PoO, which includes sufficient detail 

concerning the instructions of IBM’s architecture and of their operating behavior to 

support low-level programming. Ex. 1003, ¶64; Ex. 1025. 

In the IBM/390 instruction set, the condition code value may indicate a 

numeric overflow for certain functions (e.g., arithmetic functions).  For example, 

Fig. C-1, shows the condition code values for the ADD instruction which uses 

condition code of “3” to indicate a numeric overflow.   

The subject matter described in the cited version of PoO (e.g., ADD and 

COMPARE instructions and condition codes) is the same as earlier versions 

(including IBM/360 and IBM/370). Ex. 1003, ¶¶65-67 (citing Exs. 1015, 1016); see 

also id., ¶¶52-69. 

 Kane 

“MIPS RISC Architecture” by Gerry Kane (“Kane”) is a book that describes 

the MIPS architecture, including the behavior of MIPS instructions and techniques 

for writing machine code for the MIPS computer. Ex. 1009. Kane was publicly 

accessible by 1989 and is thus §102(b) prior-art. Id., 3; Ex. 1017, ¶¶34-60. 
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Kane includes a section on testing whether an arithmetic operation resulted in 

an overflow. Ex. 1009, 45 (“Testing for Overflow”). Kane discloses specific MIPS 

instruction sequences for detecting overflow for various arithmetic functions. Id., 

46; Ex. 1003, ¶¶72-73.  

VII. CLAIM CONSTRUCTION 

Petitioner submits terms should be given “ordinary and customary meaning” 

to those of skill in the art. 37 C.F.R. §42.100(b). Petitioner reserves the opportunity 

to respond to constructions offered by PO or adopted by the Board. Nidec Motor 

Corp. v. Zhongshan Broad Ocean Motor Co., 868 F.3d 1013, 1017 (Fed. Cir. 2017) 

(constructions are needed “only to the extent necessary.”). PO did not propose 

construction for any terms of the ’289 patent in the Litigation. Ex. 1003, ¶74. 

VIII. LEVEL OF ORDINARY SKILL IN THE ART  

A person of ordinary skill in the art (“POSA”) around 2007 would have had 

at least the equivalent of undergraduate degree or equivalent in computer science, 

electrical or computer engineering or related training in computer systems, or 

equivalent training from experience working in the field of computer systems. The 

POSA would also have at least two years of combined engineering, development, or 

other technical experience related to the development or test of system hardware, 

software and emulation systems at an assembler or machine code level. 
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IX. GROUND 1: CLAIMS 1, 4, 6, 10-11, AND 16 ARE OBVIOUS IN VIEW 
OF LODERER  

 Loderer Overview  

Like the ’289 patent, Loderer describes an emulation system that generates 

emulated condition codes. Ex. 1005, 1. As explained in §VI.A above, Loderer 

discloses emulation of condition codes for IBM/390 instructions on a computer 

having a MIPS processor by generating sequences of instructions on the target 

machine that calculate the codes without branch instructions.  

Loderer uses the setting of condition codes for IBM/390 comparison 

instructions to illustrate the problem and solution. Fig. 2 illustrates condition code 

behavior for the COMPARE instruction: 

 

Ex. 1005, Fig. 2. The S390 comparison operation compares two signed operands 

(OP1 and OP2) and sets a condition code value (column CCW above) to zero, one, 

or two, depending on whether OP1 is equal to, less than, or greater than OP2. Id., 

col. 5 ¶¶1-3, Fig. 2. Loderer encodes the condition codes in the values of register 

BM on the target machine, with BM=1000 for CCW=0, BM=0100 for CCW=1, and 
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BM=0010 for CCW=2. Id. Although “an overflow does not matter” for the 

COMPARE instruction, the overflow is encoded as BM=0001 for CCW=3. Id., col. 

5 ¶3; Ex. 1003, ¶¶75-76. 

Loderer first describes an “obvious and commonly used” method for 

generating condition code BM for comparing first operand (a) to the numerical value 

“0”:   

 

Ex. 1005, Fig. 3, col. 1 ¶¶1, 4; col. 5 ¶¶1-2. The method uses a branching cascade 

(e.g., a series of “if-then” statements), to set the correct value of BM. Id., col. 1 ¶4. 

To begin, one checks whether a=0, and if so, sets BM=1000. Id., col. 5 ¶4, Fig. 3. If 

a≠0, “a jump command, with which the second individual query is called” to check 

if a>0, and if so, set BM=0010, else set BM=0100. Id. Ex. 1003, ¶77. 

Loderer’s Fig. 4 illustrates a target machine (PCZ) command sequence that 

calculates target condition codes without branch instructions. Ex. 1005, Fig. 4, col. 

5 ¶4-col. 6 ¶2. “FIG. 4 depicts the command sequence generated in the program code 
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PCZ for the target hardware M2 and consisting of the subsections ZC1, ZC2, ZC3 of 

the additional code and the commands B1 and B2.” Ex. 1005, col. 6 ¶2. 

 

Id., Fig. 4. Commands B1 and B2 (yellow) combine performing a comparison (e.g., 

a=0 or a>0) with setting a register (e.g., t1 or t2) into a single machine instruction. 

Id., col. 2 ¶2 (“This combination of two sub-functions in a single machine command 

is crucial to avoid branching in the program flow.”); Ex. 1003, ¶78.  

Loderer explains how intermediate values of the target condition code value 

are set by commands ZC1 and ZC2, with the final value set by command ZC3. Ex. 

1005, col. 6 ¶¶2-5; Ex. 1003, ¶79. 

The start of the command sequence, ZC1, sets BM to an intermediate value of 

0100. Ex. 1005, col. 6 ¶3. This intermediate value of the condition code is subject to 

change based on the values of intermediate information (the values of t1 and t2) set 

by the commands that follow. Command B1 sets t1, the first bit of distinguishing 

information, equal to 1 if a=0, and equal to zero if a is not equal to zero. Id., col. 6,  
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¶4. This instruction avoids the branch instruction Loderer discussed would appear in 

an “obvious” implementation with respect to Fig. 3. Id.; Ex. 1003, ¶80. 

Next, ZC2 shifts BM to the left by t1. Because t1=0 unless a= 0 (the result of 

command ZC1), BM is only shifted if a=0, thereby distinguishing the case of a=0. 

Ex. 1005, col. 6 ¶4.  If t1=0, ZC2 does not shift BM. Id.   

Command B2 sets t2, a second bit of distinguishing information, equal to 1 if 

a>0, and equal to zero if a<0. Id., col. 6 ¶5. As with command B1, a branch 

instruction is avoided. Id. ZC3 uses t2, as seen in the fifth row of Fig. 4, to shift BM 

to the right if t2=1, thereby distinguishing the case of a>0 from the case of a<0. Id.; 

Ex. 1003, ¶82. 

The value stored in the BM register (initially 0100) is subject to change based 

on the information stored in registers t1 and t2. Ex. 1005, Fig. 4, 6 ¶4-5. Depending 

on the values of t1 and t2, the intermediate condition code stored in BM may be 

shifted left or right to generate the target machine condition code. Id. 

As explained in §VI.A, commands B1 and B2, and “subsections” ZC1, ZC2, 

and ZC3 of Fig. 4’s command sequence comprise instructions of the target machine. 

Ex. 1005, Fig. 4. B1 and B2 are single machine instructions, as explained above. Id., 

col. 2 ¶2; Id., col. 6 ¶¶4-5. ZC1, ZC2, and ZC3 are among the “Command sequence 

in PCZ.” Ex. 1005, Fig. 4, col. 6 ¶¶3-5, col. 4 ¶8. ZC1 corresponds with setting the 
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value in register BM, and ZC2 and ZC3 correspond with the first and second parts of 

a “two-part bit operation” implemented with a shift operation on t1 and t2. Id., col. 6 

¶¶4-5, Fig. 4 (ZC1 corresponding with “Set BM to ‘0100’”; ZC2 corresponding with 

“BM<<t1”; and ZC3 corresponding with “BM>>t2”). A POSA would understand that 

ZC1, ZC2, and ZC3 would be implemented using instructions of the target 

architecture. Id.; Ex. 1003, ¶84. Setting bits (the function of ZC1) and shifting bits 

in a register left or right (the function of ZC2 and ZC3) are routine processor 

operations performed by machine instructions. Id.; Ex. 1009, 22-23, 27-32, 35, 42. 

Based on the explicit teaching in Loderer to avoid branches, a POSA would 

understand that any implementation of ZC1, ZC2, and ZC3 would be without 

branches. See Ex. 1003, ¶¶75-84. 

 Claim 1 

1. 1[a1]: “1. A computer program product for emulating 
computer instructions from a source machine to produce 
sequences of instructions on a target machine, said computer 
program product comprising:” 

As explained in §VI.A and §IX.A, Loderer discloses a system that emulates 

instructions from a source machine, to produce sequences of instructions on a target 

machine. “The invention relates to a method for simulating a condition code when 

porting hardware-specific program code from a source hardware to a target 
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hardware, in which no hardware support of a condition code is provided.” 

Ex. 1005, col. 1 ¶1. 

“Code is converted into program code PCZ for a target hardware M2.” Id., 

col. 4 ¶8. 

 

 

Id., Figs. 1, 4.  

The “PCZ” command sequences highlighted in yellow in Figs. 1 and 4 

illustrate the sequences of instructions performed on the target machine (M2). Ex 

1005, 1, Figs. 1, 4; Ex. 1003, ¶87. A POSA would understand that code running on 
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a computer means that the instructions reside in a memory, thus disclosing and 

suggesting a computer program product. Id. Moreover, a POSA would have 

understood, in view of Loderer’s characterization of the sequence as having been 

made for the target machine (M2) to emulate the execution of instructions from the 

source machine (M1), that Loderer is referring to a sequence of program instructions 

running on the target machine (M2), and that sequences of instructions running on a 

processor are stored in a computer memory. Id.  

To the extent the preamble is limiting, a POSA would understand Loderer 

discloses and suggests it. Ex. 1005, 1, col. 2 ¶1, Figs. 1, 4; Ex. 1003, ¶¶85-88. 

2. 1[a2]: “a non-transitory computer readable storage medium 
readable by a processor and storing instructions for execution by 
the processor for performing a method comprising:” 

As explained in §VI.A and 1[a1], Loderer discloses an emulator that runs 

program instructions on the processor of a target machine. “When porting the 

program code of the source hardware, any instruction potentially influencing the 

value of the condition code is transformed by being simulated in the program code 

for the target hardware by means of a command generating a result value in the 

course of the execution of the program and without using branching commands.” 

Ex. 1005, col. 2 ¶1. A POSA would understand this disclosure of program 

instructions running on the target machine discloses and suggests the program is 
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stored in a non-transitory computer readable storage medium readable by the 

processor of the target machine. Ex. 1003, ¶89. 

Loderer discloses that the emulator, running on a MIPS processor, may 

simulate the generation of condition codes for emulation of IBM/390 hardware. Ex. 

1005, col. 1 ¶2, col. 5 ¶3. A POSA would understand that a simulator emulating a 

complex instruction set computer (CISC) processor, such as one that implements the 

IBM/390 architecture, on a reduced instruction set computer (RISC) processor such 

as a MIPS processor, uses software read from non-transitory memory. Ex. 1003, ¶90. 

Accordingly, Loderer discloses or renders obvious element 1[a2]. Id., ¶¶89-

91. 

3. 1[b]: “obtaining by the target machine a computer 
instruction from the source machine, said source machine having 
a different architecture from said target machine; and” 

Loderer discloses a source machine having architecture M1 from which the 

instructions originate, and a target machine having different architecture M2 that is 

simulating execution of the source program. Ex. 1005, 1, col. 4 ¶¶7-8, claim 1; Ex. 

1003, ¶92. “The invention relates to a method for simulating a condition code when 

porting hardware-specific program code from a source hardware to a target 

hardware, in which no hardware support of a condition code is provided.” Ex. 1005, 

col. 1 ¶1.  
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Id., Fig. 1. Instructions A1…AN from the machine having architecture M1 are 

emulated on the second machine having architecture M2, where each instruction An 

is replaced with a sequence of instructions.  Id., col. 4 ¶7; Ex. 1003, ¶92. 

Loderer explains that the IBM/390 computer system is an exemplary source 

machine, and the MIPS R4400 RISC machine is a target machine. Ex. 1005, col. 5 

¶¶1-2, col. 1 ¶¶2-3.  Loderer states that RISC architecture (i.e., the target machine) 

“usually have no condition code” so “when transforming hardware-specific program 

code from a source hardware with condition code to program code for such a target 

hardware without condition code, a software level conditional code must be 

simulated.” Id., col. 1 ¶3.  
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The translation steps disclosed in Loderer occur on the target machine (id., 

col. 2 ¶¶1-2), confirming the target machine obtains the source machine instructions 

because the target machine (e.g., MIPS RISC machine) is simulating the execution 

of the IBM/390 instructions of the source machine. See id., col. 2 ¶1 (“any instruction 

potentially influencing the value of the condition code is transformed by being 

simulated in the program code for the target hardware by means of a command 

generating a result value in the course of the execution of the program.”), id., col. 7 

claim 1 (“each instruction (An) influencing the value (CCW) of the condition code 

(CC) in the program code (PCU) for the source hardware (M1) is simulated in the 

program code (PCZ) for the target hardware (M2)”); col. 2 ¶5, col. 3 ¶4, col. 4 ¶8; 

Ex. 1003, ¶95.  

Accordingly, Loderer discloses 1[b]. Ex. 1003, ¶¶92-96. 

4. 1[c]: “generating a sequence of target machine instructions 
which together operate to derive an encoding for a target machine 
condition code for the computer instruction, wherein the sequence 
of target machine instructions provides distinguishing 
information to distinguish between a plurality of possible 
outcomes for the target machine condition code, and” 

As explained in §IX.A and 1[b], Loderer discloses generating a sequence of 

target machine instructions that together operate to derive an encoding for a target 

machine condition code.  
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Loderer’s Fig. 1 depicts a sequence of target machine instructions (yellow) 

that derive an encoding for a target machine condition code in register BM for the 

source instruction An. 

 

Ex. 1005, Fig. 1, col. 4 ¶¶7-8.  

As explained in §VI.A and §IX.A, the same illustrative sequence of target 

instructions is depicted below in Fig. 4 (yellow). Commands B1 and B2 provide 

distinguishing information stored in registers t1 and t2 (blue), for use by commands 

ZC2 and ZC3. Ex. 1005, col. 6 ¶¶2-5. 
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Ex. 1005, Fig. 4; Ex. 1003, ¶¶99-100. 

These target machine instructions illustrated in Figs. 1 and 4 (labeled 

“Command sequence in PCZ” above) operate together to derive a representation for 

the target machine condition code that is stored in register BM. Ex. 1005, Fig. 4, col. 

4 ¶6.  

The values of the BM register are a target encoding of the condition codes 

because they are a machine representation of the source condition codes that directly 

map to the corresponding values on the IBM/390 computer (i.e., the source 

machine). Id., 1, col. 1 ¶2; Ex. 1003, ¶102.  “Mapping is defined which uniquely 

associates each possible value (CCW) of the condition code (CC) on the source 

hardware (M1) with a bit pattern (BM) on the target hardware (M2). To store the bit 

pattern (BM) associated with the respective current value (CCW), a memory area 

(REG) is provided on the target hardware (M2).” Ex. 1005, 1.  
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Id., Fig. 2; Ex. 1003, ¶102. 

Fig. 2 illustrates the mapping of emulated condition code word (CCW) values 

to the corresponding register BM values (the encoding for the target machine). Ex. 

1005, col. 5 ¶3; Ex. 1003, ¶103. “[E]ach value i of the original condition code is 

associated, on the target hardware, with a bit pattern in which only a bit position 

uniquely associated with the value i is set to ‘1’ and all other bits are set of the bit 

pattern to zero. This special association of bit patterns is particularly advantageous 

when these bit patterns correspond to the jump masks of the program branching 

instructions on the source hardware (e.g., in case of IBM/390 systems).” Ex. 1005, 

col. 3 ¶4. Ex. 1003, ¶103. 

The ’289 patent uses “distinguishing information” to refer to data used to 

determine whether an “intermediate condition code value” should be changed to 

generate the “target machine condition code value.” Support for this understanding 

of “distinguishing information” can be found in the language of the claims, and in 

the examples of the specification. For example, claim 1 recites “the sequence of 
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target machine instructions provides distinguishing information to distinguish 

between a plurality of possible outcomes for the target machine condition code.” 

Ex. 1001, 9:31-34. As explained in §VI.A, Table II of the ’289 patent discloses an 

example distinguishing information of a bit stored in a register rX that may be used 

to alter the contents of the register rC containing an intermediate value of the target 

machine condition code stored in a register rX. Id., 6:22-39, 6:57-58, 7:3-10. During 

prosecution, Applicant described target machine condition code will be held in 

register rC, and the intermediate condition code value stored in rC is “subject to 

change based on the distinguishing information (the value stored in register rX in 

these examples).” Ex. 1004, 83. 

Loderer likewise uses distinguishing information to distinguish between a 

plurality of possible outcomes for the target machine condition code. The start of the 

command sequence, ZC1, sets BM to an intermediate value of 0100:  

 

Ex. 1005, Fig. 4, col. 6 ¶3. This intermediate value corresponds to the value “1” of 

the condition code, and is subject to change based on the values of intermediate 
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information and based on the distinguishing information (the values of t1 and t2) set 

by the commands that follow. Id., col. 6 ¶¶3-5. Command B1 sets t1, the first bit of 

distinguishing information, equal to 1 if a=0, and equal to 0 if a is not equal to zero. 

Id., col. 6 ¶4. Command ZC2 shifts BM to the left by the value in t1, thereby 

distinguishing the case of a=0 (i.e., t1=1) which shifts BM to the left by 1 from the 

case of a≠0 (i.e., t1=0) which does not shift BM. Id.  Next, command B2 sets t2, a 

second bit of distinguishing information, equal to 1 if a>0, and equal to zero if a<0. 

Id., col. 6 ¶5. Command ZC3 shifts BM to right by the value in t2, if t2=1, thereby 

distinguishing the case of a>0. Id.  

Loderer thus discloses distinguishing information (t1 and t2) to distinguish 

between a plurality of outcomes (e.g., a=0, a>1, and a<1). Ex. 1003, ¶105. 

The examples of the ’289 patent operate in similar manner to Loderer, 

generating a sequence of five instructions that construct the target condition code in 

a register (rC), and may modify the condition code based on data stored in another 

register (rX), to distinguish different cases (e.g., rC=2 if rA>rB, rC=0 if rA=rB, and 

rC=1 if rA<rB,). Ex. 1001, 5:38-7:10; §IV.A. 

Accordingly, Loderer discloses 1[c]. Ex. 1003, ¶¶97-108. 
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5. 1[d]: “directly calculates the target machine condition code 
without using branch instructions, the directly calculating 
comprising:” 

In the ’289 patent, the target machine condition codes are calculated by 

sequences of instructions that include, for example, getting or setting bits, bit 

manipulations, Boolean operations, arithmetic operations, and moves. Ex. 1001, 

4:46-7:49.  

As explained in §VI.A, §IX.A, and in 1[c] above, Loderer similarly discloses 

using command sequences that directly calculate the target machine condition code 

without branch instructions. See Ex. 1005, 1; col. 2 ¶¶1, 5, col. 3 ¶1, col. 6 ¶2, Fig. 

4. Loderer explicitly states “any instruction potentially influencing the value of the 

condition code is transformed by being simulated in the program code for the target 

hardware by means of a command generating a result value in the course of the 

execution of the program and without using branching commands.” Id., col. 2 ¶1.  

For instructions potentially influencing the value CCW of the condition 

code CC, additional program code (additional code) is generated for the 

simulation of the condition code CC on the target hardware M2. In the 

example shown in FIG. 1, in this way, the instruction An in the 

program code PCU is implemented as a command sequence in the 

program code PCZ. This command sequence consists of two 

commands B1 and B2 required for the semantic representation of the 

instruction An and an additional code consisting of three subsections 

ZC1, ZC2 and ZC3.  
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Id., col. 4 ¶8.  

Fig 4 shows instruction ZC1 sets an initial intermediate setting of BM=0100, 

and that, depending on the values of the distinguishing information generated by 

commands B1 and B2 and stored in registers t1 and t2 (blue), the shift instructions 

ZC3 and ZC4 directly calculate the values of the condition codes without branches. 

Ex. 1005, col. 6 ¶¶2-5.  

 

Id., Fig. 4. 

Thus, Loderer discloses the execution of the command sequence on the target 

machine (see Fig. 4) that directly calculates the target machine condition code 

without using branch instructions. Element 1[d] recites the “the directly calculating” 

comprises the determining steps of 1[e] and 1[f], which as shown below, are 

disclosed in Loderer and also performed through same direct calculation.  

Accordingly, Loderer discloses element 1[d]. Ex. 1003, ¶¶109-112. 

6. 1[e]: “determining an intermediate condition code value, 
the intermediate condition code value being a provisional value 
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for the target machine condition code and subject to change based 
on the distinguishing information; and” 

As explained in 1[b]-1[c], and as depicted in Fig. 4 below (yellow), Loderer 

discloses determining intermediate condition code values which are provisional 

values for the target machine condition code.  

 

Ex. 1005, Fig. 4.  

The first intermediate condition code value, BM=0100, is set by ZC1, the first 

command in Fig. 4. Id., col. 6 ¶3. This provisional value in the BM register is subject 

to change in later instructions (e.g., ZC2 and ZC3) based on the distinguishing 

information stored in t1 and t2. Ex. 1003, ¶114.  

For example, ZC2 may change the first provisional value in register BM to 

another value by shifting BM based on the value of t1 (distinguishing information). 

Ex. 1005, col. 6 ¶4. The value of t1 distinguishes between the case of a=0 and the 

cases in which a is not equal to zero. If t1=1, ZC2 shifts the bits in BM to the left by 

one, thereby distinguishing the a=0 case. Id.  
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Similarly, the value of BM calculated by instruction ZC2 in the third row of 

Fig. 4 is also a provisional value for the target machine condition code as it is subject 

to change based on the distinguishing information of t2. Id., col. 6 ¶4; Ex. 1003, ¶116. 

For example, command ZC3 shifts BM to the right if t2=1. Ex. 1005, col. 6 ¶5. 

Accordingly, Loderer discloses determining an intermediate condition code 

value (e.g, value in register BM), the intermediate condition code value being a 

provisional value for the target machine condition code and subject to change based 

on the distinguishing information (e.g., the values in t1 and t2). Ex. 1003, ¶¶113-117.  

7. 1[f]: “determining, based on the intermediate condition 
code value and based on the distinguishing information, the target 
machine condition code, wherein at least part of said 
distinguishing information is separate from the intermediate 
condition code value.” 

As explained in §IV.A above, the ’289 patent describes the data stored in 

register rX as distinguishing information and illustrates by example why it is 

distinguishing information. Ex. 1001, 6:37-58. Register rC, on the other hand, holds 

the intermediate condition code value. 
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Id., 5:24-27, 5:38-56. Though rX was copied from rC (the register that ultimately 

stores the condition code) in instruction [2], the specification notes the setting of rX 

“occurs outside of (that is apart from) both rC and the CPU carry bit.” Id., 6:57-58. 

The value stored in rX distinguishes between conditions: e.g., rX=1 when rA=rB, 

otherwise rX=0. Thus, data stored in another register (i.e., a register distinct from 

the register that stores the condition code) that distinguishes between cases of the 

condition codes is an example of distinguishing information that is separate from the 

intermediate condition code value. See §IV.A.  

As explained in 1[c] and 1[d] above, Loderer discloses calculating a target 

machine condition code (e.g., BM) based on the intermediate condition code value 

(e.g., intermediate value stored in BM), and the distinguishing information (e.g., 

values stored in t1 and t2). Ex. 1005, col. 6 ¶¶2-5. 
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Loderer states that the condition code is stored in its own “separate register” 

that “is provided on the target hardware.” Id., col. 2 ¶2, Fig. 1. The distinguishing 

information (t1 and t2), is stored in “two register variables.” Id., col. 6 ¶2, Fig. 4. 

Thus, the distinguishing information stored in registers t1 and t2 is separate from the 

intermediate condition code value in BM, similar to register rC and rX disclosed in 

the ’289 patent. Ex. 1003, ¶120.  

Accordingly, Loderer discloses element 1[h]. Id., ¶¶118-121.  

Loderer in view of the knowledge of a POSA renders claim 1 obvious. Id., 

¶¶85-122.  

 Claim 4: “The computer program product of claim 1, wherein said 
method further includes executing said generated sequence of target 
machine instructions.” 

For the reasons described in §V.A and 1[c]-1[f], Loderer discloses generating 

a sequence of target machine instructions to emulate condition codes on the target 

machine and executing these instructions to compute the required values.  

For example, Loderer Figures 1 and 4 disclose execution of the sequence of 

target machine instructions (program code PCZ) on target hardware M2. 
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Ex. 1005, Fig. 1; id., col. 6 ¶¶2-5, Fig. 4; Ex. 1003, ¶124. 

“[A]ny instruction potentially influencing the value of the condition code is 

transformed by being simulated in the program code for the target hardware by 

means of a command generating a result value in the course of the execution of the 

program and without using branching commands.” Ex. 1005, col. 2 ¶1; id., col. 7 

claim 1 (“each instruction (An) influencing the value (CCW) of the condition code 

(CC) in the program code (PCU) for the source hardware (M1) is simulated in the 

program code (PCZ) for the target hardware (M2) without using branching 

commands and using at least one command (B1, B2) which generates a result value 
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during the program execution”), 1 (“generating a result value in the course of the 

execution of the program”), col. 2 ¶4, col. 1 ¶3.  

Thus, Loderer discloses the elements of claim 4. Ex. 1003, ¶¶123-126. 

 Claim 6: “The computer program product of claim 1, wherein the 
sequence of target machine instructions together operate to directly 
calculate the target machine condition code using at least one of 
addition, subtraction, and multiplication.” 

As explained in 1[d] above, Loderer discloses a sequence of target machine 

instructions that directly calculate target condition codes for the compare instruction 

using a shift instruction. Ex. 1005, 1, col. 2 ¶¶1, 4, col. 7 claim 1, col. 1 ¶3. Shifting 

a binary number one place to the left multiplies the number by two, directly 

calculating the next interim value of the condition code. Ex. 1003, ¶127. The ’289 

patent includes a pseudocode instruction that it calls double: “[3]  double rC”. Ex 

1001, 7:33. A POSA would recognize that a left shift instruction would be a 

commonly available computer instruction to perform the double operation described 

in the pseudocode. Id., 4:61. For at least these reasons, a POSA would understand a 

shift left instruction, set to shift one place to the left is an example of using a 

multiplication to directly calculate the condition code.  Ex. 1003, ¶127. 

Loderer similarly uses a shift left instruction in the same manner. For example, 

when a=0, Loderer takes the preliminary value of BM=0100, which is a decimal 

value 4, and shifts it one place to the left (BM=1000), which is a decimal value of 8. 
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Ex. 1005, col. 2 ¶¶2-5, Fig. 4. Thus, shifting BM by one bit to the left is equivalent 

to multiplying BM by two, and Loderer discloses using multiplication (by a binary 

shift) in the sequence of target machine instructions that calculate the target machine 

code. Ex. 1003, ¶128.  

Accordingly, Loderer discloses the elements of claim 6. Id., ¶¶127-129.  

 Claim 10: “The computer program product of claim 1, wherein 
determining the intermediate condition code value comprises storing 
the intermediate condition code value in a condition code storage 
location as the provisional target machine condition code, and wherein 
determining the target machine condition code based on the 
distinguishing information and the intermediate condition code value 
comprises performing at least one operation on the intermediate 
condition code value stored in the condition code storage location to 
obtain the target machine condition code and storing the target 
machine condition code in the condition code storage location.” 

As explained in 1[e], Loderer discloses storing an intermediate condition code 

value in register BM, a condition code storage location.  
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Ex. 1005, Fig. 1; id., 1, col. 5 ¶1, col. 2 ¶2. 

The intermediate condition code value stored in BM is a provisional target 

machine condition code because it is subject to change as the sequence of machine 

instructions executes. Id., col. 2 ¶¶2-5, Fig. 4. The BM register is the condition code 

storage location because, as it stores the computed encoding of the condition code, 

as explained in 1[c] and 1[e]-[f] above. Id. 

Loderer discloses several provisional values of the target machine condition 

code are stored in BM. Ex. 1005, Fig. 4, col. 6 ¶¶3-5. Distinguishing information 

stored in t1 and t2 is applied to these intermediate condition code values, respectively, 

to calculate the final target machine condition code. The first intermediate condition 
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code value of BM=0100 is stored in the BM register by ZC1. Id. A second 

intermediate condition code value is generated by ZC2, and the final value of the 

target condition code is set by command ZC3. Id. As discussed for 1[c], commands 

ZC2 and ZC3 use distinguishing information stored in t1 and t2 respectively, to 

selectively perform shift operations on the intermediate code value stored in the 

condition code storage location BM. Id. 

Distinguishing information (t1 and t2) is used to distinguish between outcomes 

in which the first and second operands are equal, the first operand is greater than the 

second, or the first operand is less than the second. Id., col. 6 ¶¶4-5, Fig. 4. In the 

case in which a=0, such that t1=1 and t2=0, the intermediate code stored in BM is 

shifted to the left, producing the value BM=1000.  On the other hand, when the first 

operand a is greater than the second operand (0), t1=0 and t2=1. Id. This case results 

in command ZC3 shifting the intermediate code to the right, producing the value 

BM=0010. Id. Finally, in the case in which the first operand is less than the second 

operand (0), the values of t1=t2=0. Id. In this case, instructions ZC2 and ZC3 shift by 

zero, leaving the intermediate code unaltered. Id.  

Thus, Loderer discloses storing the intermediate condition code value in a 

condition code storage location (e.g., the intermediate value stored in register BM) 

as the provisional target machine condition code, and performing at least one 
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operation on the intermediate condition code value stored in the condition code 

storage location (e.g., commands ZC2 and ZC3 shift the value in BM using 

distinguishing information t1 and t2) to obtain the target machine condition code and 

storing the target machine condition code in the condition code storage location (e.g., 

the target machine condition code is stored in register BM, the same register that 

held the intermediate condition code). Ex. 1003, ¶132.  

Accordingly, Loderer discloses the elements of claim 10. Id., ¶¶130-135.  

 Claims 11, 16 

Claims 11 and 16 contain similar limitations as Claim 1. Ex. 1003, ¶136.  

The disclosure of the computer system and the instructions for execution on a 

processor to perform the method discussed in 1[a1] and 1[a2] similarly discloses or 

suggests the computer system, memory, and processor in communication with the 

memory, capable of performing the method recited in claim 11 and the preamble of 

claim 16. Ex. 1003, ¶137. The remaining limitations of claims 11 and 16 recite 

substantively identical language to limitations 1[b]-1[f], and are obvious for the 

same reasons discussed above. Id. 

11. A computer system for emulating 

computer instructions from a source machine to 

See paragraph above, 

§§IX.B.1-2 (1[a1]-1[a2])  
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produce sequences of instructions on a target 

machine, the computer system comprising: 

a memory; and 

a processor in communication with the 

memory, wherein the computer system is capable 

of performing a method, the method comprising: 

obtaining by the target machine a computer 

instruction from the source machine, said source 

machine having a different architecture from said 

target machine; and 

See §IX.B.3 (1[b]) 

generating a sequence of target machine 

instructions which together operate to derive an 

encoding for a target machine condition code for 

the computer instruction, wherein the sequence of 

target machine instructions provides 

distinguishing information to distinguish between 

a plurality of possible outcomes for the target 

machine condition code, and directly calculates 

the target machine condition code without using 

See §§IX.B.4-5 (1[c]-[d]) 
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branch instructions, the directly calculating 

comprising: 

determining an intermediate condition code 

value, the intermediate condition code value 

being a provisional value for the target machine 

condition code and subject to change based on the 

distinguishing information; and 

See §IX.B.6 (1[e]) 

determining, based on the intermediate 

condition code value and based on the 

distinguishing information, the target machine 

condition code, wherein at least part of said 

distinguishing information is separate from the 

intermediate condition code value. 

See §IX.B.7 (1[f]) 

 

16. A method for emulating computer 

instructions from a source machine to produce 

sequences of instructions on a target machine, 

said method comprising:: 

See paragraph above, 

§§IX.B.1-2 (1[a1]-1[a2]) 
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obtaining by the target machine a computer 

instruction from the source machine, said source 

machine having a different architecture from said 

target machine; and 

See §IX.B.3 (1[b]) 

generating a sequence of target machine 

instructions which together operate to derive an 

encoding for a target machine condition code for 

the computer instruction, wherein the sequence of 

target machine instructions provides 

distinguishing information to distinguish between 

a plurality of possible outcomes for the target 

machine condition code, and directly calculates 

the target machine condition code without using 

branch instructions, the directly calculating 

comprising: 

See §§IX.B.4-5 (1[c]-[d]) 

determining an intermediate condition code 

value, the intermediate condition code value 

being a provisional value for the target machine 

See §IX.B.6 (1[e]) 
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condition code and subject to change based on the 

distinguishing information; and 

determining, based on the intermediate 

condition code value and based on the 

distinguishing information, the target machine 

condition code, wherein at least part of said 

distinguishing information is separate from the 

intermediate condition code value. 

See §IX.B.7 (1[f]) 

As explained above in §IX.B.1, it would have been obvious to a POSA that a 

sequence of instructions (e.g., PCZ depicted as executing on the processor of target 

computer M2) would reside in a memory that is in communication with the 

processor. Accordingly, Loderer renders obvious claims 11 and 16 for the same 

reasons described for claim 1. Ex. 1003, ¶¶136-138. 

X. GROUND 2: CLAIMS 1-4, 6, 10-12, AND 16-17 ARE OBVIOUS TO 
LODERER IN VIEW OF POO, KANE, AND THE KNOWLEDGE OF A 
POSA  

 Motivation to Combine Loderer with PoO and Kane  

Loderer relates to porting hardware-specific program code from a source 

hardware (e.g., IBM/390) to a target hardware (e.g., MIPS-based RISC architecture). 

Ex. 1005, col. 1 ¶¶1-3, col. 5 ¶3. Loderer explains new computer generations, 
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especially those with a RISC architecture, usually do not have condition codes. Id. 

Thus, transforming hardware-specific program code with condition codes to 

program code without condition codes requires a simulated software level condition 

code. Id. 

Loderer describes that an “obvious and commonly used method” for 

emulating condition codes is a cascade of “if” statements that query different 

conditions and set the appropriate condition code—i.e., building “a multi-level 

branch.” Id., col. 1 ¶4; col. 5 ¶4. Branches, however, are implemented with jump 

commands in machine code “which for many computers is ‘time consuming’ relative 

to other machine commands, i.e., requiring a high number of processor clock cycles, 

results in significant loss of speed.” Id. 

To avoid the disadvantages associated with branches, Loderer discloses a 

method to emulate condition codes at the target system without branches. 

Specifically, Loderer discloses a target machine command sequence that sets the 

condition code for an exemplary comparison instruction without branches. Ex. 1005, 

Fig. 4; Ex. 1003, ¶141. 

Importantly, Loderer discloses the described technique is applied to “any 

instruction potentially influencing the value of the condition code is transformed 

by being simulated in the program code for the target hardware by means of a 
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command generating a result value in the course of the execution of the program and 

without using branching commands.” Ex. 1005, col. 2 ¶1. A POSA would have been 

motivated by the express teachings of Loderer to emulate condition codes without 

branches for other IBM/390 instructions (in addition to the comparison instruction) 

when porting program code from the IBM/390 source machine to a MIPS-based 

RISC architecture machine. Ex. 1003, ¶142. As Loderer explains, emulating 

condition codes without branches avoids time- and resource-consuming jump 

commands. Ex. 1005, col. 1 ¶4, col. 5 ¶4.  

PoO, an IBM publication, discloses the full IBM/390 instruction set, including 

which condition codes the instructions use and the circumstances for setting each 

condition code. Ex. 1008, 941; Ex. 1003, ¶143. A POSA porting hardware-specific 

program code from IBM/390 source hardware to a target MIPS-based RISC 

architecture hardware—e.g., as described in Loderer—would have been motivated 

to support the various instructions in the IBM/390 instruction set defined in the PoO 

that generate condition codes because Loderer discloses its technique is applied to 

all instructions potentially influencing the value of condition codes to avoid time- 

and resource-consuming jump commands, and doing so would enable the 

instructions to be ported for more efficient execution in emulation. Id.; Ex. 1005, 

col. 2 ¶1; Ex. 1003, ¶141.  In doing so, a POSA would have been motivated by the 
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teachings of Loderer to avoid branches when emulating condition codes for 

IBM/390 instructions, including for example, arithmetic functions (e.g., addition, 

subtraction, multiplication, division, etc.) disclosed in PoO. Id.; Ex. 1008, 316 (7-

12, add), 402 (7-98, multiply), 431 (7-127, subtract). 

Loderer discloses that condition codes in the IBM/390 architecture are used 

to indicate arithmetic overflows. Ex. 1005, cols. 1, 5. For example, Loderer discloses 

the condition code value for indicating a numeric overflow. Id., col. 5 ¶3 (“the value 

CCW = 3 is defined for the condition code CC or the associated bit pattern ‘0001’ 

to indicate a numeric overflow.”).  

 

Id., Fig. 2.  

Loderer does not discuss numeric overflow in detail because the exemplary 

comparison instruction that compares two numerical values does not implicate the 

overflow code. Ex. 1005, col. 5 ¶3. 

For other functions (e.g., arithmetic functions) in the IBM/390 instruction set, 

the condition code value may indicate a numeric overflow.  For example, Fig. C-1 
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reproduced-in-part below, shows the condition code values for the IBM/390 ADD 

instruction. A condition code of “3” indicates a numeric overflow.  

 

Ex. 1008, 941.   

A POSA would have been motivated to accurately emulate condition codes 

for all IBM/390 instructions so the resulting program code on the MIPS-based RISC 

architecture target machine would function correctly. Ex. 1003, ¶147. For example, 

instructions that rely on the simulated condition code may not operate functionally 

the same on the target machine if a numeric overflow is not detected and identified 
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with a simulated condition code. Id. A POSA would consider arithmetic operations 

when considering overflow because these operations can produce an overflow. Id. 

Though Loderer and PoO do not disclose how to detect an arithmetic 

overflow, detecting an overflow condition was obvious and well within the skill of 

a POSA. Ex. 1003, ¶148. For example, Kane describes the MIPS instruction set 

architecture, including the behavior of instructions, and how to program an R2000 

machine with a MIPS processor using MIPS instructions. Ex. 1009. “The book is a 

comprehensive reference manual for the MIPS RISC architecture.” Ex. 1009, 49. A 

POSA porting program code to the MIPS RISC architecture, as Loderer discloses, 

would have consulted MIPS-related information, such as Kane. Ex. 1003, ¶148. 

Kane includes a section on testing whether an arithmetic operation resulted in 

an overflow. Ex. 1009, 45 (“Testing for Overflow”). Kane discloses specific MIPS 

instruction sequences for detecting overflow for various arithmetic functions. Id., 

46. For example, Kane disclose a two-step MIPS instruction sequence for detecting 

an arithmetic overflow for signed addition and setting a condition code to indicate 

an overflow occurred. Id., 45-46.  
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Kane, a well-known and commonly used resource for MIPS programmers before 

the ’289 patent, thus discloses, and confirms a POSA would understand, how to 

detect arithmetic overflow in a MIPS RISC architecture and would have known or 

been motivated to consider the instruction sequences disclosed in Kane for detecting 

arithmetic overflow. Ex. 1003, ¶149.  

The instruction sequences for detecting overflow disclosed in Kane use 

branches, which as Loderer explains was “[a]n obvious and commonly used 

method.” Ex. 1005, col. 1 ¶4. As explained above, a POSA would have been 

motivated by the express teachings of Loderer to emulate condition codes on the 

MIPS-based target machine without branches (e.g., as Loderer discloses for a 

comparison instruction) to avoid the disadvantages caused by the branches disclosed 

by Kane. 

In view of Loderer, PoO, Kane, and the knowledge of a POSA, a POSA would 

have been motivated to emulate a condition code for an overflow condition without 

using branch instructions, and would have had a reasonable expectation of success 
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in doing so. Ex. 1003, ¶151. For example, a POSA would have been motivated to 

detect an arithmetic overflow for the ADD instruction (using the technique taught 

by Kane) and generate an overflow code (as disclosed in PoO and Loderer) without 

using branch instructions (as taught by Loderer). Id. As explained below, a POSA 

would have reasonably expected success in using Loderer’s technique of storing a 

“1” or a “0” in a register based on comparisons to do so. Id.  

 A POSA Would Have Had a Reasonable Expectation of Success 
Applying Loderer’s Technique to Calculate an Overflow Code for an 
ADD Instruction Without Branches  

The ADD instruction is an exemplary function to illustrate how a POSA 

would reasonably expect success (i) detecting numeric overflow (as disclosed by 

Kane) and (ii) setting a condition code to reflect the overflow (as disclosed by PoO 

and Loderer), both without branches (as taught by Loderer). Other instructions that 

set overflow condition codes could be similarly implemented to render the claims in 

this ground obvious. The below discussion regarding the ADD instruction confirms 

a POSA would have had a reasonable expectation of success detecting the overflow 

condition and calculating the overflow code without using branch instructions. Other 

arithmetic functions could be implemented in a similar manner. Ex. 1003, ¶152. 

1. Exemplary ADD Instruction Implementation  

As explained in §VI.A and ground 1 above, Loderer discloses a sequence of 

instructions to calculate the condition code for a compare instruction, which PoO 
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discloses results in the same condition codes for the non-overflow case of an ADD 

instruction. If sum=0 (BM=1000), sum>0 (BM=0010), or sum<0 (BM=0100). Ex. 

1008, 941; Ex. 1005, Figs. 2, 4. 

 

Ex. 1005, Fig. 4.  If an ADD does not overflow, the Loderer instructions above (that 

correspond to the comparison instruction) would correctly calculate the condition 

codes for the ADD instruction, and the resulting MIPS code would function 

correctly. Ex. 1003, ¶153. 

In the event of an overflow, BM should be changed to “0001” as defined in 

PoO and disclosed by Loderer. Ex. 1008, 941 (overflow corresponds with condition 

code 3); Ex. 1005, Fig. 2 (condition code 3 corresponds with BM “0001”). The 

sections below illustrate detecting the overflow (as taught by Kane) and using an 

overflow code calculated without branch instructions (using Loderer’s techniques), 

which demonstrate a POSA’s reasonable expectation of success in the identified 

combination. Ex. 1003, ¶154. 



Petition for IPR of U.S. Patent 8,713,289 

 

 57 

2. Detecting the overflow  

As explained below, Kane discloses an algorithm for detecting overflow using 

branches. Ex. 1003, ¶155. Implementing Kane’s algorithm without branches (as 

taught by Loderer) was well within the knowledge of a POSA, and could have been 

implemented in various ways, including any of the exemplary techniques disclosed 

below. Id. 

For signed addition, Kane explains that “overflow occurs if the signs of the 

addends are the same and the sign of the sum is different.” Ex. 1009, 45; Ex. 1003, 

¶155. Two conditions must be satisfied:  

overflow = (addends same sign) AND (sum different sign). 

For example, if the result of summing two positive addends is negative, which 

should not occur, an overflow is detected. Id. For a MIPS processor, overflow 

detection is handled in software. Ex. 1009, 43, 45. Kane’s exemplary code uses 

bitwise exclusive OR (XOR) instructions to test for these conditions.  

 



Petition for IPR of U.S. Patent 8,713,289 

 

 58 

Id., 46. An XOR is a logical operation that returns true (“1”) if its arguments differ 

and returns false (“0”) if its arguments are the same. Ex. 1003, ¶155. The MIPS 

“xor” instruction shown above is a bitwise instruction, such that it compares each bit 

of register t1 to the corresponding bit of register t0, storing a “1” result bit in the t3 

bit location if the bits are different and a “0” otherwise. Ex. 1009, 41; Ex. 1003, 

¶155.  

The addu instruction, illustrated above, stores the sum of the two addends (t1 

and t2) in register t0. Ex. 1003, ¶156. Then, the first xor instruction tests whether the 

addends have different or the same sign, storing a negative number (i.e., a binary 

number with a leading “1”) in register t3 if the signs differ. Id. Signed numbers are 

stored in two’s complement form, and a POSA would understand that a negative 

number has a “1” in its leading bit. Id. If the signs of the addends are the same 

(indicating an overflow is possible), Kane’s second xor statement tests the second 

condition (whether the sign of the sum differs from that of the addends), storing a 

negative number in register t3 if the signs differ which indicates an overflow. Ex. 

1009, 43-44; Ex. 1003, ¶156.  

Kane’s exemplary code uses a branch-less-than-zero instruction, (bltz t3, L) 

that branches when t3 is less than zero.  In other words, Kane detects negative results 
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of the second xor instruction and branches to L if a negative result is detected (i.e., 

when an overflow occurs). Ex. 1003, ¶¶156-158. 

A POSA would have been motivated to apply Loderer’s techniques to 

implement Kane’s two-step overflow detection without branching. Id., ¶159. 

Loderer expressly discloses avoiding jump commands “which for many computers 

is ‘time-consuming’ relative to other machine commands.” Ex. 1005, col. 1 ¶4; col. 

5 ¶4. Loderer also discloses using machine instructions that store information about 

a comparison in a register to avoid the need to branch, and Loderer suggests the same 

technique could be used to simulate the overflow condition. Ex. 1005, Figs. 2, 4. A 

POSA would reasonably expect success in detecting overflow without branch 

instructions, and would understand at least three alternative implementations for 

doing so: (i) using conventional bit manipulation (bitwise) instructions of the MIPS 

architecture, (ii) using the instructions described by Loderer for comparing and 

setting a register, or (iii) by using the slt MIPS instruction, as described below. Ex. 

1003, ¶159. These techniques are exemplary and non-exhaustive, confirming 

different ways a POSA would have found obvious to implement Kane’s algorithm 

without branches. Id. These techniques use conventional skills a POSA would have 

had in 2007. Id. A POSA could use any of the techniques described below to detect 

overflow without branches. Id. 
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Detecting overflow using bitwise instructions 

Because the first bit (the sign bit) produced by each of Kane’s xor instructions 

contains the information as to the respective steps of Kane’s test for overflow, a 

POSA would have understood that simple bit manipulations would store a “1” in a 

register for each prong of the test. Ex. 1003, ¶160.  

For example, the shift right logical (SRL) MIPS instruction moves the sign bit 

of t6 (the result of the xor instruction (2a) below) to the right and can be used to shift 

the sign bit 31 places, resulting in a “1” if the signs were different and a “0” if the 

signs were the same. Ex. 1003, ¶161; Ex. 1009, 39. The nor instruction inverts the 

bit, so a “1” in t6 indicates that an overflow is possible. Id., 33. Ex. 1003, ¶161. 

1a. addu a, t4, t5 

2a. xor t6, t4, t5 

3a. SRL t6, t6, 31 

4a. nor t6, t6, $0 

Applying the same shift technique after the second xor instruction puts a “1” in t7 if 

the sign of the sum (a) differs from the sign of the first addend (t4). Id. 

5a. xor t7, a, t4 

6a. SRL t7, t7, 31 
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If the signs of the two addends were the same (e.g., if t6=1), then t7=1 indicates an 

overflow. Id. However, because the above sequence eliminates Kane’s branch 

instruction, it is also possible that t7=1 because the sum (a) was of different sign than 

the first addend, but was not different from both addends of the addends. A POSA 

would understand a bitwise AND of t6 and t7 corrects the value of t7. Id. 

7a. and t3, t6, t7 

 Below is a side-by-side comparison of the original Kane instructions with the 

modifications discussed above. The modified instructions use the addu and xor 

instructions similar to Kane to detect whether an overflow is possible, and whether 

an overflow has occurred: 

Kane instructions Modified instructions without branches 

addu t0, t1, t2 

xor t3, t1, t2 

bltz t3, 1f 

 

xor t3, t0, t1 

bltz t3, L 

 

addu a, t4, t5 

xor t6, t4, t5 

SRL t6, t6, 31 

nor t6, t6, $0 

xor t7, a, t4 

SRL t7, t7, 31 

and t3, t6, t7 
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Ex. 1003, ¶162. Where Kane used branches (i.e., bltz) to detect and signal an 

overflow, the modified version uses bitwise manipulations with an AND instruction. 

Ex. 1009, 25-26. 

Thus, using Loderer’s technique of storing a “1” or a “0” in a register based 

on comparisons to generate an overflow code, a POSA would be motivated by 

Loderer to detect an arithmetic overflow as taught by Kane without using undesired 

branch instructions. Ex. 1003, ¶163. The above use of bitwise and Boolean logic to 

extract and combine bits to put a signal in the desired form is a routine programming 

practice that would be known to a POSA. Id. 

Detecting overflow using Loderer’s instructions 

 As an alternative to the bitwise instructions discussed above, a POSA could 

use Loderer’s combined instructions, e.g., commands B1 and B2 in Fig. 4. Ex. 1003, 

¶164. “To simulate an instruction, it may also be necessary to combine several, even 

different ones, of such result value-generating commands.” Ex. 1005, col. 2 ¶2. It 

would have been obvious to a POSA that following Kane’s first xor, one could 

combine Loderer’s commands B1 and B2 (3b-4b below) to generate an indicator that 

the addends were of the same sign: 

1b. addu a, t4, t5 

2b. xor t6, t4, t5 

3b. If t6=0, set t7=1, otherwise t7 =0 
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4b. If t6 >0, set t8=1, otherwise t8 = 0 

5b. or t7, t7, t8 

Ex. 1003, ¶164. The or instruction (5b) combines the results of t7 and t8, such that 

if t7=0, an overflow is not possible (the first step of Kane’s two-step overflow 

detection). Id.; Ex. 1009, 34. 

The same technique sets register t9 to zero if the sign of the sum differs from 

the sign of the first addend (instructions 7b-9b below): 

6b. xor t8, a, t4 

7b. if t8 = 0, set t9=1 else t9=0 

8b. if t8 > 0, set t10=1 else t10=0 

9b. or t9, t9, t10 

10b. nor t3, t9, $0 

Because a POSA would understand a “1,” rather than a zero to indicate the overflow, 

the nor instruction (10b) inverts the bit. Ex. 1009, 33; Ex. 1003, ¶165. A POSA 

would understand that combining the results of the two tests together with an AND 

instruction would produce an overflow signal. Ex. 1003, ¶165. 

 11b. and t3, t3, t7 

The use of instructions to set and manipulate bits in registers is a routine 

programming task. Id., ¶166.  
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Detecting overflow using the MIPS slt instruction 

As another alternative to the Loderer instructions discussed above, a POSA 

could use the MIPS set on less than (slt) instruction to detect overflow. Ex. 1003, 

¶167. A POSA would understand instructions 3b-4b above could be substituted to 

with the slt instruction: 

1c. addu a, t4, t5 

2c. xor t6, t4, t5 

3c. slt t7, t6, $0 

Id. The slt instruction (3c) sets t7=1, if t6<0 which represents an overflow is possible 

(the first step of Kane’s two-step overflow detection) or t7=0 otherwise. Ex. 1009, 

38 (slt instruction); Ex. 1003, ¶¶167-168. 

The same technique sets register t8=0 if the sign of the sum differs from the 

sign of the first addend (instructions 4c-5c): 

4c. xor t8, a, t4 

5c. slt t8, t8, $0 

A POSA would understand that combining the results of the two tests together with 

an AND instruction would produce an overflow signal. Ex. 1003, ¶169. 

6c. and t3, t7, t8. 

The exemplary sequences above (instructions 1a-7a, 1b-10b, 1c-6c) are two 

examples showing how, applying Loderer’s direction to calculate condition codes 
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without branching by performing comparisons and then setting register values 

containing the information obtained by the comparison, a POSA would reasonably 

expect success in detecting overflow and calculating the overflow code without 

branch instructions. Ex. 1003, ¶170. 

3. Calculating the overflow condition code 

As explained in §§X.A-B, it would have been obvious to a POSA to calculate 

the overflow code without using branch instructions, and to store the overflow code 

in a register, such as register t3. Ex. 1003, ¶171.  

Using the overflow code, it would have been obvious to a POSA, in view of 

Loderer’s technique of shifting and modifying the BM register to produce condition 

codes for the COMPARE instruction, to apply shifts and arithmetic operations to the 

same BM register to address the overflow code, as shown below. Ex. 1003, ¶172.  

 

Ex. 1005, Fig. 4 (modifications in yellow). 

In the overflow case (t3=1), the three highlighted shift instructions shift zeros 

into the bits in the BM register, producing interim value BM=0000. Ex. 1003, ¶173. 
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If there is no overflow (t3=0), the shifts do not change the value of BM. Id. Using 

shifts to selectively change, or not change, the value of BM is precisely how Loderer 

applies the distinguishing information in t2 and t1 to adjust the value of BM for the 

non-overflow case. Id. It would have been obvious to a POSA to employ the same 

approach to selectively shift BM to apply the distinguishing information (t3) in the 

overflow case. Id. The final instruction adds t3 (the overflow indicator) to BM.  In 

the case of an overflow, the sum of zero (0000) and one (0001) produces a result of 

0001, which is the correct code for the overflow case. Otherwise t3=0 and neither 

the shifts nor the addition change the value of the condition code, leaving the 

correctly computed values for a=0, a<0, or a>0 in place. Id. 

As explained in §§X.A-B, a POSA would have been motivated to combine 

Loderer with PoO and Kane and had a reasonable expectation of success of doing so 

to generate the condition codes for the ADD instruction. As shown above, detection 

of the overflow, and storing the detected overflow as an overflow code in a register 

(e.g., t3) would have been obvious in view of Loderer’s direction and Kane’s 

teaching of the two steps for detecting an overflow. Either of the illustrative code 

sequences would detect the overflow code. Ex. 1003, ¶174. 

Once the overflow code was available, a POSA would have been motivated 

by Loderer, to extend Loderer’s technique of using shift instructions and the 
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overflow code stored in t3, to emulate the condition codes for the IBM/390 ADD 

instruction on a MIPS processor, without using branch instructions. Ex. 1003, ¶175. 

 Claim 1 

As explained in §X.A, it would have been obvious to a POSA to extend 

Loderer, in view of PoO and Kane to directly calculate emulated condition codes 

without branch instructions for the IBM/390 ADD instruction, and to include the 

same code sequence discussed and analyzed in ground 1 for the COMPARE 

instruction, to generate the codes for the non-overflow case. Ex. 1003, ¶176. This 

extension of Loderer includes calculating the overflow code, as detailed in §X.B, 

and applying the overflow code to modify the condition code, as set forth in §X.B, 

in the overflow case. When there is no overflow, the value of the overflow code t3=0, 

and the extended code does not alter the condition codes generated by Loderer’s 

code, as set forth in Loderer Fig. 4 for the COMPARE instruction. Id. Thus, it would 

be obvious to a POSA that Loderer, as modified in the description of §§X.A-B, 

renders claim 1 obvious for at least the reasons described in ground 1. See §IX.B. 

The modification of Loderer detailed in §§X.A-B above includes a third 

example of distinguishing information—namely the overflow code stored in register 

t3. When an IBM/390 ADD instruction is received and the setting of its condition 

codes emulated as described in §§X.A-B above, limitations 1[a1], 1[a2], and 1[b] 

are satisfied in the same manner as in the analysis for ground 1. For the non-overflow 
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case, the remaining limitations of claim 1 are also satisfied in the manner described 

in ground 1. In the overflow case, additional distinguishing information is used as 

described below. Ex. 1003, ¶177. 

This distinguishing information (information distinguishing overflow from 

non-overflow) is generated by the code sequences described in §X.B, thus rendering 

obvious limitation 1[c] in the overflow case. Ex. 1003, ¶¶177-178. The value of t3 

is used to change a provisional value of the condition code into the final value for 

the overflow case (BM=0001), as described in §X.B.3, thus rendering obvious 

limitation 1[d]. In the overflow case, the values of BM calculated by Loderer’s code 

sequence of Fig. 4 produces an interim value of the condition code, BM, that is 

subject to change based on the value of the overflow code (t3), thus rendering 

obvious limitation 1[e]. Id.  

Like the distinguishing information stored in registers t1 and t2 discussed in 

ground 1, the additional distinguishing information stored in register t3 resides 

outside of the condition code itself, thus disclosing limitation 1[f]. Id., ¶179. 

Thus, Loderer as extended to calculate the overflow condition code for the 

ADD instruction, in view of PoO and Kane, renders claim 1 obvious for these 

additional reasons. Ex. 1003, ¶¶176-180. 
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 Claim 2: The computer program product of claim 1, wherein said 
calculation of the target machine condition code comprises using at 
least one of carry, sign, and overflow codes in the calculation. 

As explained in detail in §X.A, a POSA would have been motivated to extend 

Loderer, in view of PoO and Kane, to calculate condition codes for other IBM/390 

instructions, such as the IBM/390 ADD instruction. And, as described in §§X.A-B, 

it would have been obvious to a POSA POSA to calculate the overflow code (e.g., 

the detected overflow indicator t3), and then to use the calculated overflow code to 

calculate the target machine code (BM=0001) in the overflow case. For the non-

overflow cases,. Ex. 1003, ¶181. For the calculation of the condition codes for the 

IBM390 ADD instruction requires the same logic as the COMPARE instruction, as 

analyzed in detail in ground 1. Ex. 1008, 941.  

Loderer describes generating emulated condition codes for IBM/390 

instructions on a MIPS processor, which does not have hardware flags for the 

condition code. Ex. 1008, 941; Ex. 1005, col. 1 ¶¶1-3, col. 5 ¶3. As explained in 

detail in §X.A, it would have been obvious to a POSA, applying Loderer’s technique 

to the overflow detection steps described in Kane, to calculate an overflow code that 

indicates whether or not an overflow has occurred, in order to correctly set the 

condition codes for the overflow case. Ex. 1003, ¶182. The examples detailed in 

§X.B calculate the overflow code and store it in register t3. Id. 



Petition for IPR of U.S. Patent 8,713,289 

 

 70 

As explained above, a POSA would recognize that for the non-overflow case, 

the sequence of instructions described in Loderer’s Fig. 4 for the COMPARE 

instruction also calculates the correct condition codes for the non-overflow case of 

the ADD instruction. Ex. 1003, ¶183. It would have been obvious to a POSA to 

apply Loderer’s techniques for manipulating the condition code, based on the value 

of the overflow code, to change the value of the condition code to BM=0001 in the 

event of an overflow (t3=1), and to leave the condition code undisturbed in the event 

of no overflow (t3=0). Id. 

The example described in detail in §X.B.3, reproduced below, applies the 

overflow code (t3) calculated per §X.B.2, to calculate the target condition code for 

the ADD instruction. Ex. 1003, ¶184. 

 

If there is no overflow, then the three shift instructions and the addu instruction leave 

the value of BM unchanged. But, if t3=1, then they operate to change the emulated 

condition code to the correct value for the overflow case, BM=0001. Id., ¶¶184-185. 
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Also explained in detail in §§X.A-B, it would have been obvious to a POSA, 

in view of Loderer’s teaching to generate condition codes for IBM/390 instructions, 

including those that signal overflows, to detect the overflow and to store the detected 

overflow code in a register. Ex. 1003, ¶186. As explained in §X.A, it would have 

been obvious for the code sequence that generates the overflow code to be written 

without using branch instructions, as taught by Loderer, in view of Kane. Id. 

The above sequences also make use of the sign bit. The addu instruction 

generates a signed result whose first bit is the sign bit. As explained in §X.B.2, the 

sign bit is used to determine whether the sign of the result differed from the sign of 

the addends. Thus, it would not only be obvious to a POSA to use the calculated 

overflow code (t3), but also to use the sign bit (first bit of the computed sum), in 

calculating the target machine condition code. Ex. 1003, ¶187. 

Thus, the combination of Loderer, PoO, Kane, and the knowledge of a POSA 

renders claim 2 obvious.  Ex. 1003, ¶¶181-188.  

 Claim 3: The computer program product of claim 2, wherein said 
calculation employs temporary locations for storing intermediate 
results. 

As explained in §IV.A, §VIII.A and 1[e] in ground 1, the ’289 patent discloses 

the use of a register, rC (a “temporary location”), storing an interim value of a 

condition code, where the interim value may be changed, depending on the value of 
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the distinguishing information stored in register rX. The ’289 patent refers to rX, rY, 

and rZ as “temporary registers used to hold intermediate results.” Ex. 1001, 5:24-25.  

Similar to the ’289 patent, Loderer employs temporary locations for storing 

intermediate results related to calculating the condition code. As explained in §X.C 

with respect to claim 1, the extension of Loderer stores intermediate results in the 

BM register, which is a temporary location. Ex. 1005, col. 6 ¶¶4-5, Fig. 4. For 

example, loading the initial value of BM with instruction ZC1 stores an intermediate 

condition code value in a temporary register BM. Id. Ex. 1003, ¶190. The interim 

value of the condition code stored in register BM may be changed, based on the 

value of the distinguishing information. Ex. 1005, col. 6 ¶¶4-5, Fig. 4.  

Loderer also discloses using additional temporary locations for calculating the 

condition code. For example, the temporary registers (e.g., t0, t1, t2, t3, t4, t5, t6, t7, 

t8, and/or t9) used for detecting an overflow and setting the overflow condition code 

as detailed in §X.B.2, are also examples of temporary locations for storing 

intermediate results of the condition code instructions, similar to the registered 

disclosed in the ’289 patent (e.g., rX, rY, and rZ). Ex. 1003, ¶191. 

Thus, the combination of Loderer, PoO, Kane, and the knowledge of a POSA 

renders claim 3 obvious. Ex. 1003, ¶¶189-192. 
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 Claim 4: The computer program product of claim 1, wherein said 
method further includes executing said generated sequence of target 
machine instructions. 

For the reasons described in §IX.C, Loderer discloses generating a sequence 

of target machine instructions to emulate condition codes on the target machine and 

executing these instructions to compute the required values.  See Ex. 1005, 1, Fig. 1, 

Fig. 4, col. 1 ¶3, col. 2 ¶4; col. 6 ¶¶2-5, col. 7 claim 1. As explained in §X.A, a POSA 

would have been motivated to extend Loderer, in view of PoO and Kane, to calculate 

condition codes for other IBM/390 instructions, such as the IBM/390 ADD 

instruction. Ex. 1003, ¶193. The example instructions in §X.B illustrate how a POSA 

would detect overflow and calculate an overflow code. For the same reasons 

discussed in ground 1, the instructions disclosed in ground 2 would be executed by 

on the target hardware M2 in Loderer. Id., ¶¶193-195. 

Thus, the combination of Loderer, PoO, Kane, and the knowledge of a POSA 

renders claim 4 obvious. Ex. 1003, ¶¶193-196. 

 Claim 6: The computer program product of claim 1, wherein the 
sequence of target machine instructions together operate to directly 
calculate the target machine condition code using at least one of 
addition, subtraction, and multiplication. 

As explained in §§X.A-B above, it would have been obvious to a POSA that 

an addition instruction is used to directly calculate the target machine condition code 

in the overflow case in calculating the condition code for a signed ADD.  



Petition for IPR of U.S. Patent 8,713,289 

 

 74 

 

In addition, as explained in §§X.B2-3, it would also have been obvious to a 

POSA to use addition in directly calculating the target machine condition code as 

detailed in the exemplary implementation to detect overflow and generate the 

overflow code t3. Ex. 1003, ¶¶197-198. 

The combination of Loderer, PoO, and Kane discloses or suggests every 

element of claim 6. Id., ¶¶197-199. 

 Claim 10: The computer program product of claim 1, wherein 
determining the intermediate condition code value comprises storing 
the intermediate condition code value in a condition code storage 
location as the provisional target machine condition code, and wherein 
determining the target machine condition code based on the 
distinguishing information and the intermediate condition code value 
comprises performing at least one operation on the intermediate 
condition code value stored in the condition code storage location to 
obtain the target machine condition code and storing the target 
machine condition code in the condition code storage location. 

For the reasons described in ground 1 (§IX.C), Loderer discloses storing the 

intermediate condition code value (e.g., non-final version of BM) as a provisional 

target machine code in the condition code storage location (e.g., register BM) and 
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performing an operation on the intermediate condition code value stored in the 

condition code storage location to obtain the target machine condition code and 

storing the target machine condition code in the condition code storage location. As 

explained in §X.A, a POSA would have been motivated to extend Loderer, in view 

of PoO and Kane, to calculate condition codes for other IBM/390 instructions, such 

as the IBM/390 ADD instruction. The example instructions in §X.B illustrate how a 

POSA would detect overflow and calculate an overflow code. For the same reasons 

discussed in ground 1, the instructions disclosed in §X.B meet the limitations of 

claim 10 because they store the intermediate condition code value (e.g., non-final 

version of BM) as a provisional target machine code in the condition code storage 

location (e.g., register BM) and perform an operation on the intermediate condition 

code value stored in the condition code storage location to obtain the target machine 

condition code and storing the target machine condition code in the condition code 

storage location. Ex. 1003, ¶200. 

Accordingly, the combination of Loderer, PoO, Kane, and the knowledge of 

a POSA renders claim 10 obvious. Ex. 1003, ¶¶200-201. 

 Claims 11, 16 

Independent claims 11 and 16 contain similar limitations as claim 1. Ex. 1003, 

¶202. Accordingly, the combination of Loderer, PoO, and Kane renders obvious 
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claims 11 and 16 for the same reasons described with respect to claim 1. Id.; see 

supra §IX.F. 

 Claims 12, 17 

Claims 12 and 17 contain similar limitations as claim 2. Ex. 1003, ¶203. 

Accordingly, the combination of Loderer, PoO, and Kane renders obvious claims 12 

and 17 for the same reasons described with respect to claim 2. See supra §X.D. 

XI. SECONDARY CONSIDERATIONS 

PO has not produced or identified evidence of secondary considerations of 

non-obviousness. Petitioner reserves the right to respond to any such evidence or 

argument.  

XII. CONCLUSION 

Petitioners respectfully request that inter partes review of the ’289 patent be 

instituted and the challenged claims be cancelled as unpatentable. 
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