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EMPLOYINGNATIVE ROUTINES INSTEAD 
OF EMULATED ROUTINES IN AN 
APPLICATION BEING EMULATED 

0001. This application is a continuation of co-pending 
U.S. Ser. No. 13/272,615, entitled “EMPLOYINGNATIVE 
ROUTINES INSTEAD OF EMULATED ROUTINES IN 
AN APPLICATION BEING EMULATED filed Oct. 13, 
2011, which is hereby incorporated herein by reference in its 
entirety. 

BACKGROUND 

0002 An aspect of the present invention relates, in gen 
eral, to emulated computing environments, and in particular, 
to facilitating processing within Such environments. 
0003 Emulated computing environments allow a proces 
sor of one particular system architecture to emulate applica 
tions written for other system architectures that differ from 
the one particular system architecture. The processor that is 
performing the emulation is referred to as the native processor 
which executes native code (i.e., code written for that archi 
tecture). To emulate an application, the processor translates 
code from the architecture in which the application is written 
to equivalent code in the architecture of the processor, and 
then executes the translated code. This translated code is often 
referred to as emulated code. 

0004 While emulation provides a number of advantages, 
performance is often affected, since it takes time to translate 
code into translated native code. 

BRIEF SUMMARY 

0005. The shortcomings of the prior art are overcome and 
additional advantages are provided through the provision of a 
method of facilitating processing within an emulated com 
puting environment. The method includes, for instance, iden 
tifying, by a processor that is based on one system architec 
ture, one or more system-provided routines referenced within 
an application written for another system architecture differ 
ent from the one system architecture, the application to be 
emulated by the processor, and wherein the identifying iden 
tifies one or more defined routine names or one or more 
defined routine signatures; and based on identifying a system 
provided routine, providing native code for the system-pro 
vided routine instead of emulated code for the system-pro 
vided routine. 
0006 Systems and computer program products relating to 
one or more aspects of the present invention are also 
described and may be claimed herein. Further, services relat 
ing to one or more aspects of the present invention are also 
described and may be claimed herein. 
0007 Additional features and advantages are realized 
through the techniques of one or more aspects of the present 
invention. Other embodiments and aspects of the invention 
are described in detail herein and are considered a part of the 
claimed invention. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0008. One or more aspects of the present invention are 
particularly pointed out and distinctly claimed as examples in 
the claims at the conclusion of the specification. The forego 
ing and other objects, features, and advantages of one or more 
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aspects of the invention are apparent from the following 
detailed description taken in conjunction with the accompa 
nying drawings in which: 
0009 FIG. 1 depicts one embodiment of a computing 
environment to incorporate and use one or more aspects of the 
present invention; 
0010 FIG. 2 depicts further details of one embodiment of 
the memory of FIG. 1, in accordance with an aspect of the 
present invention; 
0011 FIG. 3 depicts one example of an application being 
emulated, including system-provided Subroutines referenced 
by the application; 
0012 FIG. 4 depicts another example of the application of 
FIG. 3, but in this example, instead of emulating the system 
provided subroutines, available native code is used for the 
Subroutines, in accordance with an aspect of the present 
invention; 
0013 FIG. 5 depicts one example of the logic to provide 
available native code, instead of translated native code, for an 
application being emulated, in accordance with an aspect of 
the present invention; and 
0014 FIG. 6 depicts one embodiment of a computer pro 
gram product incorporating one or more aspects of the 
present invention. 

DETAILED DESCRIPTION 

0015. In accordance with an aspect of the present inven 
tion, a capability is provided for facilitating processing within 
an emulated computing environment. In one example, the 
code used to implement standard or frequently used routines 
(e.g., Subroutines, functions, modules, services, instructions, 
code, etc.) referenced in an application being emulated is not 
emulated code, but instead, native code available for the com 
puting environment. The standard or frequently used routines 
are, for instance, system-provided routines, which are rou 
times provided by, for instance, the system, compiler, operat 
ing system, etc. They are those routines, such as a sort, print 
or copy routine, a mathematical function, or GetMain service, 
as examples, that come standard with the operating system or 
other system components. 
0016. In one example, when reference to a system-pro 
vided (also referred to herein as standard or frequently used) 
routine is encountered in the application being emulated, the 
processor executing the application is directed to a routine 
written in native code, rather than a routine that includes 
emulated code. By replacing system-provided routines in 
emulated code with functionally equivalent routines in native 
code, the execution time of the combined native code and 
emulated code is less than that of all emulated code. 

0017. One embodiment of a computing environment to 
incorporate and use one or more aspects of the present inven 
tion is described with reference to FIG.1. In this example, a 
computing environment 100 is based on one system architec 
ture, which may be referred to as a native architecture, but 
emulates another system architecture, which may be referred 
to as a guest or non-native architecture. The native architec 
ture differs from the guest architecture. For instance, the 
native architecture may have a different instruction set than 
the guest architecture, or one or more of its hardware com 
ponents may be different. In a further example, the native 
architecture may have one or more processors that execute 
one or more operating systems that differ from operating 
systems executed by processors of the guest architecture. 
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0018. As examples, the native architecture is the Power4 
or PowerPCR) architecture offered by International Business 
Machines Corporation, Armonk, N.Y., or an Intel(R) architec 
ture offered by Intel Corporation; and the guest architecture is 
the Z/Architecture(R) also offered by International Business 
Machines Corporation, Armonk, N.Y. Aspects of the Z/Archi 
tecture(R) are described in “Z/Architecture Principles of 
Operation.” IBM Publication No. SA22-7832-08, August 
2010, which is hereby incorporated herein by reference in its 
entirety. 
0019 Computing environment 100 includes, for instance, 
a native processor 102 (e.g., a central processing unit (CPU)), 
a memory 104 (e.g., main memory) and one or more input/ 
output (I/O) devices or interfaces 106 coupled to one another 
via, for example, one or more buses 108. AS examples, pro 
cessor 102 is a part of a pSeries(R server offered by Interna 
tional Business Machines Corporation (IBM(R), Armonk, 
N.Y. IBMR, pSeries(R Power PC(R), and z/Architecture R are 
registered trademarks of International Business Machines 
Corporation, Armonk, N.Y., U.S.A. Intel(R) is a registered 
trademark of Intel Corporation. Other names used herein may 
be registered trademarks, trademarks or product names of 
International Business Machines Corporation or other com 
panies. 
0020 Native central processing unit 102 includes one or 
more native registers 110. Such as one or more general pur 
pose registers and/or one or more special purpose registers, 
used during processing within the environment. These regis 
ters include information that represent the state of the envi 
ronment at any particular point in time. 
0021 Moreover, native central processing unit 102 
executes instructions and code that are stored in memory 104. 
In one particular example, the central processing unit 
executes emulator code 112 stored in memory 104. This code 
enables the computing environment configured in one archi 
tecture to emulate another architecture. For instance, emula 
tor code 112 allows machines based on architectures other 
than the Z/Architecture(R), such as pSeries(R servers, to emu 
late the Z/Architecture(R) and to execute code (e.g., software 
and instructions) developed based on the Z/Architecture(R). 
0022. Further details relating to emulator code 112 (a.k.a., 
emulator) are described with reference to FIG. 2. In one 
example, emulator code 112 includes a fetching routine 200 
to obtain guest code (i.e., non-native code) 202 (e.g., one or 
more guest instructions, routines or code) from memory 104. 
and to optionally provide local buffering for the obtained 
code. Guest code was developed to be executed in an archi 
tecture other than that of native CPU 102. For example, guest 
code 202 may have been designed to execute on a z/Archi 
tecture R processor, but instead is being emulated on native 
CPU 102, which may be, for instance, a pSeries(R server. 
0023 Emulator 112 also includes a translation routine 204 
to determine the type of guest code that has been obtained and 
to translate the guest code into corresponding native code 208 
(e.g., one or more native instructions, routines or other code). 
This translation includes, for instance, identifying the func 
tion to be performed by the guest code and choosing the native 
code to perform that function. The native code that is provided 
responsive to translation is referred to herein as translated 
code or emulated code. 

0024. Further, emulator 112 includes an emulation control 
routine 206 to cause the translated code to be executed. Emu 
lation control routine 206 may cause native CPU 102 to 
execute a routine of native code that emulates previously 
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obtained guest code and, at the conclusion of such execution, 
to return control to the fetching routine to emulate the obtain 
ing of the next guest code. Execution of native code 208 may 
include loading data into a register from memory 104; storing 
databack to memory from a register, or performing some type 
of arithmetic or logical operation, as determined by the trans 
lation routine. 

0025. Each routine is, for instance, implemented in soft 
ware, which is stored in memory and executed by native 
central processing unit 102. In other examples, one or more of 
the routines or operations are implemented in firmware, hard 
ware, software or some combination thereof. The registers of 
the emulated guest processor may be emulated using registers 
110 of the native CPU or by using locations in memory 104. 
In one or more embodiments, guest code 202, native code 
208, and emulator code 112 may reside in the same memory 
or may be dispersed among different memory devices. As 
used herein, firmware includes, e.g., the microcode, millicode 
and/or macrocode of the processor (or entity performing the 
processing). It includes, for instance, the hardware-level 
instructions and/or data structures used in implementation of 
higher level machine code. In one embodiment, it includes, 
for instance, proprietary code that is typically delivered as 
microcode that includes trusted Software or microcode spe 
cific to the underlying hardware and controls operating sys 
tem access to the system hardware. 
0026 Continuing with FIG. 2, optionally, an accumula 
tion of code that has been processed by the fetch and control 
routines is further provided, in one embodiment, to a Just-In 
Time compiler 210. The Just-In-Time compiler is a dynamic 
compiler that examines the accumulated code, looks for 
opportunities to remove redundancies and generates a match 
ing sequence of code on the native platform on which the 
emulator is running. While the emulator has visibility to, for 
instance, one instruction at a time, the Just-In-Time compiler 
has visibility to a sequence of instructions. Since it has vis 
ibility to a sequence of instructions, it can attempt to look for 
redundancies in the sequence of instructions and remove 
them. One example of a Just-In-Time compiler is the JAVATM 
Just-in-Time (JIT) compiler offered by International Busi 
ness Machines Corporation, Armonk, N.Y. JAVA is a trade 
mark of Sun Microsystems, Inc., Santa Clara, Calif. 
0027. One example of an application (a.k.a., application 
program) being emulated is depicted in FIG. 3. An applica 
tion may include one or more programs, one or more code 
segments, one or more lines of code or any combination 
thereof, as examples. The use of the term application is not 
meant to be limiting in any way. In this example, an applica 
tion 300 is being emulated by native hardware 310 (e.g., 
employing emulator code 112), and includes, for instance, 
one or more code segments 302. As an example, a code 
segment includes one or more lines of code to be executed, 
and a line of code includes, for instance, an instruction, a 
function, a call or other invocation to a routine, or any other 
code to be executed. As with the term application, the phrases 
code segment and lines of code are not meant to be limiting in 
any way. In one example, one or more of the code segments 
invoke system-provided (e.g., standard or conventional rou 
tines). Such as a sort Subroutine or a print Subroutine. 
0028. During execution of the application, when a refer 
ence to a routine is encountered, such as a call to a Subroutine, 
a pointer or other information is used to locate the routine 
(i.e., code to implement the routine), which is then executed. 
After execution of the called routine, processing continues in 
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the main-line application 300. For instance, when reference 
to a sort Subroutine 304a is encountered, information, Such as 
a pointer, is used to locate and execute sort Subroutine code 
306a, which is located external to the main-line application. 
Thereafter, processing returns to the call sort subroutine line 
in the main-line application, and execution of the main-line 
application continues. During this execution, reference to one 
or more other routines may be encountered, such as reference 
to print subroutine 304b. As with the sort subroutine, when 
reference to the print subroutine is reached, information 
points to print subroutine code 306b, which is executed. Pro 
cessing then returns to the call of the print subroutine. In this 
example, each of the Subroutines (e.g., sort, print) is emu 
lated, similar to the main-line application. That is, the code to 
implement each of the Subroutines is generated either at the 
time of the call or previously and stored for later execution by 
obtaining the guest code for the Subroutine and translating it 
into equivalent native code, in a known manner. 
0029. The native processor executing the emulated appli 
cation, in one embodiment, has no knowledge of or access to 
the source code of the application, no ability to re-link or 
re-compile the application, and generally has no visibility 
into the system being emulated. 
0030 To facilitate processing in an emulated environ 
ment, in accordance with an aspect of the present invention, 
instead of emulating the routines to provide translated native 
code, non-translated native code is used, as depicted in FIG. 
4. In the example depicted in FIG. 4, the same application, 
application 300, is being emulated by native hardware 310. 
However, in this instance, when reference to a system-pro 
vided routine is encountered, instead of executing an emu 
lated Subroutine, a native routine is executed. For instance, 
when reference to sort subroutine 304a is encountered in 
application 300, instead of executing emulated sort routine 
code 306a, native sort routine code 400a is executed. Simi 
larly, when reference to print subroutine 304b is encountered, 
instead of executing emulated print subroutine code 306b, a 
native print subroutine code 400b is executed. 
0031. That is, in one embodiment, the emulator code does 
not translate the routine provided for the guest architecture to 
provide a translated native routine, but instead, locates a 
native routine provided for the native architecture and 
employs that routine. This saves on translation costs associ 
ated with translating the routine. In yet a further embodiment, 
even if the translated routine is provided, the native routine 
(i.e., the non-translated routine) is still used. To employ the 
native routine, a pointer or other information associated with 
invoking the routine is updated to point to the native Subrou 
tine. After execution of the native routine, execution contin 
ues in the main-line application. 
0032. One embodiment of the logic associated with 
employing native routines, instead of emulated routines, in an 
application being emulated is described with reference to 
FIG. 5. In one example, this logic is executed by emulator 
code 112. It may be performed during execution of the appli 
cation; or after the application is loaded for execution, but 
prior to execution of the application. In the example below, it 
is performed during execution of the application. 
0033 Referring to FIG. 5, initially, a computer application 

is loaded for execution, STEP500. In this example, the appli 
cation is written for a guest architecture and is to be emulated 
by a processor having a native architecture. 
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0034. During execution, the application (e.g., the load or 
object module) is scanned for routines that have native code 
equivalents, STEP 502. For instance, the application is 
scanned looking for patterns that identify system-provided 
(e.g., standard or conventional) routines (e.g., Subroutines, 
functions, modules, services, instructions, code, etc.). That is, 
the scanning process (which is, for instance, part of the trans 
lation routine of the emulator, or in another embodiment, 
separate therefrom) scans the application looking for a word, 
symbol, abbreviation or other pattern associated with a rou 
tine that it recognizes and understands may have an equiva 
lent native routine. The Scanning process uses one or more 
techniques for detecting system-provided routines. These 
techniques include, for instance: 

0035) Searching for particular subroutine names which 
are placed in the load module by the linkage editor or 
binder. For instance, the Scanning process is provided a 
list of one or more names to search for in the application. 
Examples include, but are not limited to, sort, print, 
copy, square root, etc. Many possibilities exist; 

0.036 Searching subroutine signatures which are eye 
catchers or binary sequences which uniquely identify 
the subroutine itself (in this case, the scanner is to follow 
the link to the Subroutine to identify it). Again, the scan 
ning process is provided a list of eye-catchers or binary 
sequences that are to be searched; or 

0037 Scanning calling signatures which are encoded 
by the compiler or assembler and which uniquely iden 
tify the called subroutine or function. For example, the 
calling sequence for GETMAIN includes a unique SVC 
instruction that identifies the GETMAIN function as the 
target of the calling sequence, and a search is performed 
on SVC. Many other examples are possible. 

0038 Assuming a reference to a system-provided routine 
is identified, a determination is made as to whether a native 
code equivalent is available for the identified system-pro 
vided routine, INQUIRY 504. This is determined, for 
instance, by searching libraries, repositories, memory, Stor 
age, etc., for a native routine having a pattern that matches or 
is similar to the pattern identified by the scanning process. For 
instance, if a reference to a Subroutine is encountered in the 
application that has a pattern identifying a call to a sort Sub 
routine, then a search is performed for a native sort routine 
that can be used. If a native code equivalent is available, then 
a pointer is used to indicate the subroutine to be executed is 
the native code equivalent, instead of the emulated code. In 
one example, the emulated code is not even generated. The 
native code Subroutine is then executed, and processing 
returns to the call of the subroutine, STEP508. Thereafter, if 
the application has not reached its end, INQUIRY 510, then 
processing continues with STEP502. Otherwise, execution is 
complete, STEP 512. 
0039. Returning to INQUIRY 504, ifa native code equiva 
lent is not available, then the emulated code for the routine is 
executed, STEP 508, and processing continues with 
INQUIRY 510. In one example, the emulated code is gener 
ated responsive to there being no native code equivalent. In a 
further example, it is previously generated and stored for later 
SC. 

0040. Described in detail above is a capability for using 
native code routines, instead of emulated routines, in appli 
cations that are otherwise being emulated. In a further 
embodiment, if a native routine is found, the application is 
revised to point to the native code, so next time the application 
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is executed, it need not perform the scan and search for 
equivalent code. In one example, a flag is set to indicate that 
the scan and search are not needed. 
0041. In one or more aspects, a capability is provided that 
accepts any random piece of code being emulated, scans it 
and tries to identify system-provided routines for which 
native code is already available, and executes that native code. 
0042. As will be appreciated by one skilled in the art, one 
or more aspects of the present invention may be embodied as 
a system, method or computer program product. Accordingly, 
one or more aspects of the present invention may take the 
form of an entirely hardware embodiment, an entirely soft 
ware embodiment (including firmware, resident Software, 
micro-code, etc.) or an embodiment combining Software and 
hardware one or more aspects that may all generally be 
referred to herein as a “circuit,” “module' or “system’. Fur 
thermore, aspects of the present invention may take the form 
of a computer program product embodied in one or more 
computer readable medium(s) having computer readable pro 
gram code embodied thereon. 
0043 Any combination of one or more computer readable 
medium(s) may be utilized. The computer readable medium 
may be a computer readable signal medium or a computer 
readable storage medium. A computer readable signal 
medium may include a propagated data signal with computer 
readable program code embodied therein, for example, in 
baseband or as part of a carrier wave. Such a propagated 
signal may take any of a variety of forms, including, but not 
limited to, electro-magnetic, optical or any suitable combina 
tion thereof. A computer readable signal medium may be any 
computer readable medium that is not a computer readable 
storage medium and that can communicate, propagate, or 
transport a program for use by or in connection with an 
instruction execution system, apparatus or device. 
0044. A computer readable storage medium may be, for 
example, but not limited to, an electronic, magnetic, optical, 
electromagnetic, infrared or semiconductor system, appara 
tus, or device, or any suitable combination of the foregoing. 
More specific examples (a non-exhaustive list) of the com 
puter readable storage medium include the following: an 
electrical connection having one or more wires, a portable 
computer diskette, a hard disk, a random access memory 
(RAM), a read-only memory (ROM), an erasable program 
mable read-only memory (EPROM or Flash memory), an 
optical fiber, a portable compact disc read-only memory (CD 
ROM), an optical storage device, a magnetic storage device, 
or any suitable combination of the foregoing. In the context of 
this document, a computer readable storage medium may be 
any tangible medium that can contain or store a program for 
use by or in connection with an instruction execution system, 
apparatus, or device. 
0045 Referring now to FIG. 6, in one example, a computer 
program product 600 includes, for instance, one or more 
non-transitory computer readable storage media 602 to store 
computer readable program code means or logic 604 thereon 
to provide and facilitate one or more aspects of the present 
invention. 
0046 Program code embodied on a computer readable 
medium may be transmitted using an appropriate medium, 
including but not limited to wireless, wireline, optical fiber 
cable, RF, etc., or any Suitable combination of the foregoing. 
0047 Computer program code for carrying out operations 
for one or more aspects of the present invention may be 
written in any combination of one or more programming 
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languages, including an object oriented programming lan 
guage. Such as Java, Smalltalk, C++ or the like, and conven 
tional procedural programming languages, such as the “C” 
programming language, assembler or similar programming 
languages. The program code may execute entirely on the 
user's computer, partly on the user's computer, as a stand 
alone software package, partly on the user's computer and 
partly on a remote computer or entirely on the remote com 
puter or server. In the latter scenario, the remote computer 
may be connected to the user's computer through any type of 
network, including a local area network (LAN) or a wide area 
network (WAN), or the connection may be made to an exter 
nal computer (for example, through the Internet using an 
Internet Service Provider). 
0048 One or more aspects of the present invention are 
described herein with reference to flowchart illustrations and/ 
or block diagrams of methods, apparatus (systems) and com 
puter program products according to embodiments of the 
invention. It will be understood that each block of the flow 
chart illustrations and/or block diagrams, and combinations 
of blocks in the flowchart illustrations and/or block diagrams, 
can be implemented by computer program instructions. 
These computer program instructions may be provided to a 
processor of a general purpose computer, special purpose 
computer, or other programmable data processing apparatus 
to produce a machine, such that the instructions, which 
execute via the processor of the computer or other program 
mable data processing apparatus, create means for imple 
menting the functions/acts specified in the flowchart and/or 
block diagram block or blocks. 
0049. These computer program instructions may also be 
stored in a computer readable medium that can direct a com 
puter, other programmable data processing apparatus, or 
other devices to function in a particular manner, such that the 
instructions stored in the computer readable medium produce 
an article of manufacture including instructions which imple 
ment the function/act specified in the flowchart and/or block 
diagram block or blocks. 
0050. The computer program instructions may also be 
loaded onto a computer, other programmable data processing 
apparatus, or other devices to cause a series of operational 
steps to be performed on the computer, other programmable 
apparatus or other devices to produce a computer imple 
mented process such that the instructions which execute on 
the computer or other programmable apparatus provide pro 
cesses for implementing the functions/acts specified in the 
flowchart and/or block diagram block or blocks. 
0051. The flowchart and block diagrams in the figures 
illustrate the architecture, functionality, and operation of pos 
sible implementations of systems, methods and computer 
program products according to various embodiments of one 
or more aspects of the present invention. In this regard, each 
block in the flowchart or block diagrams may represent a 
module, segment, or portion of code, which comprises one or 
more executable instructions for implementing the specified 
logical function(s). It should also be noted that, in some 
alternative implementations, the functions noted in the block 
may occur out of the order noted in the figures. For example, 
two blocks shown in Succession may, in fact, be executed 
Substantially concurrently, or the blocks may sometimes be 
executed in the reverse order, depending upon the function 
ality involved. It will also be noted that each block of the 
block diagrams and/or flowchart illustration, and combina 
tions of blocks in the block diagrams and/or flowchart illus 
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tration, can be implemented by special purpose hardware 
based systems that perform the specified functions or acts, or 
combinations of special purpose hardware and computer 
instructions. 

0052. In addition to the above, one or more aspects of the 
present invention may be provided, offered, deployed, man 
aged, serviced, etc. by a service provider who offers manage 
ment of customer environments. For instance, the service 
provider can create, maintain, Support, etc. computer code 
and/or a computer infrastructure that performs one or more 
aspects of the present invention for one or more customers. In 
return, the service provider may receive payment from the 
customer under a Subscription and/or fee agreement, as 
examples. Additionally or alternatively, the service provider 
may receive payment from the sale of advertising content to 
one or more third parties. 
0053. In one aspect of the present invention, an application 
may be deployed for performing one or more aspects of the 
present invention. As one example, the deploying of an appli 
cation comprises providing computer infrastructure operable 
to perform one or more aspects of the present invention. 
0054 As a further aspect of the present invention, a com 
puting infrastructure may be deployed comprising integrating 
computer readable code into a computing system, in which 
the code in combination with the computing system is 
capable of performing one or more aspects of the present 
invention. 
0055 As yet a further aspect of the present invention, a 
process for integrating computing infrastructure comprising 
integrating computer readable code into a computer system 
may be provided. The computer system comprises a com 
puter readable medium, in which the computer medium com 
prises one or more aspects of the present invention. The code 
in combination with the computer system is capable of per 
forming one or more aspects of the present invention. 
0056 Although various embodiments are described 
above, these are only examples. For instance, the computing 
environment can be based on architectures other than Power4. 
PowerPC(R) or Intel(R), and can emulate architectures other 
than the Z/Architecture(R). Additionally, servers other than 
pSeries(R servers can incorporate and use one or more aspects 
of the present invention. Moreover, other techniques may be 
used to identify those routines that may have native code 
equivalents. Additionally, various emulators can be used. 
Emulators are commercially available and offered by various 
companies. Many other types of computing environments can 
incorporate and/or use one or more aspects of the present 
invention. 
0057. Further, other types of computing environments can 
benefit from one or more aspects of the present invention. As 
an example, an environment may include an emulator (e.g., 
Software or other emulation mechanisms), in which a particu 
lar architecture (including, for instance, instruction execu 
tion, architected functions, such as address translation, and 
architected registers) or a Subset thereof is emulated (e.g., on 
a native computer system having a processor and memory). In 
Such an environment, one or more emulation functions of the 
emulator can implement one or more aspects of the present 
invention, even though a computer executing the emulator 
may have a different architecture than the capabilities being 
emulated. As one example, in emulation mode, the specific 
instruction or operation being emulated is decoded, and an 
appropriate emulation function is built to implement the indi 
vidual instruction or operation. 
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0058. In an emulation environment, a host computer 
includes, for instance, a memory to store instructions and 
data; an instruction fetch unit to fetch instructions from 
memory and to optionally, provide local buffering for the 
fetched instruction; an instruction decode unit to receive the 
fetched instructions and to determine the type of instructions 
that have been fetched; and an instruction execution unit to 
execute the instructions. Execution may include loading data 
into a register from memory; storing data back to memory 
from a register, or performing some type of arithmetic or 
logical operation, as determined by the decode unit. In one 
example, each unit is implemented in Software. For instance, 
the operations being performed by the units are implemented 
as one or more Subroutines within emulator Software. 

0059. As a further example, a data processing system suit 
able for storing and/or executing program code is usable that 
includes at least one processor coupled directly or indirectly 
to memory elements through a system bus. The memory 
elements include, for instance, local memory employed dur 
ing actual execution of the program code, bulk storage, and 
cache memory which provide temporary storage of at least 
Some program code in order to reduce the number of times 
code must be retrieved from bulk storage during execution. 
0060 Input/Output or I/O devices (including, but not lim 
ited to, keyboards, displays, pointing devices, DASD, tape, 
CDs, DVDs, thumb drives and other memory media, etc.) can 
be coupled to the system either directly or through interven 
ing I/O controllers. Network adapters may also be coupled to 
the system to enable the data processing system to become 
coupled to other data processing systems or remote printers or 
storage devices through intervening private or public net 
works. Modems, cable modems, and Ethernet cards are just a 
few of the available types of network adapters. 
0061 The terminology used herein is for the purpose of 
describing particular embodiments only and is not intended to 
be limiting of the invention. As used herein, the singular 
forms “a”, “an and “the are intended to include the plural 
forms as well, unless the context clearly indicates otherwise. 
It will be further understood that the terms “comprises' and/ 
or “comprising, when used in this specification, specify the 
presence of stated features, integers, steps, operations, ele 
ments, and/or components, but do not preclude the presence 
or addition of one or more other features, integers, steps, 
operations, elements, components and/or groups thereof. 
0062. The corresponding structures, materials, acts, and 
equivalents of all means or step plus function elements in the 
claims below, if any, are intended to include any structure, 
material, or act for performing the function in combination 
with other claimed elements as specifically claimed. The 
description of the present invention has been presented for 
purposes of illustration and description, but is not intended to 
be exhaustive or limited to the invention in the form disclosed. 
Many modifications and variations will be apparent to those 
of ordinary skill in the art without departing from the scope 
and spirit of the invention. The embodiment was chosen and 
described in order to best explain the principles of the inven 
tion and the practical application, and to enable others of 
ordinary skill in the art to understand the invention for various 
embodiment with various modifications as are suited to the 
particular use contemplated. 
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What is claimed is: 
1. A method of facilitating processing within an emulated 

computing environment, said method comprising: 
identifying, by a processor that is based on one system 

architecture, one or more system-provided routines ref 
erenced within an application written for another system 
architecture different from the one system architecture, 
the application to be emulated by the processor, and 
wherein the identifying identifies one or more defined 
routine names or one or more defined routine signatures; 
and 

based on identifying a system-provided routine, providing 
native code for the system-provided routine instead of 
emulated code for the system-provided routine. 

2. The method of claim 1, wherein the identifying com 
prises Scanning the application during execution of the appli 
cation by the processor for the one or more system-provided 
routines, the scanning searching for at least one of the one or 
more defined routine names or the one or more defined rou 
tine signatures. 

3. The method of claim 2, wherein the one or more defined 
routine signatures comprise at least one of one or more sig 
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natures created by linkage or one or more calling signatures 
encoded by a compiler or assembler. 

4. The method of claim3, wherein a calling signature of the 
one or more calling signatures comprises a Supervisory call. 

5. The method of claim 1, wherein the identifying com 
prises Scanning the application Subsequent to being loaded 
for execution but prior to execution for the one or more 
system-provided routines. 

6. The method of claim 1, wherein the providing comprises 
directing the processor to the native code. 

7. The method of claim 1, wherein the providing comprises 
setting a pointer associated with the application to the native 
code. 

8. The method of claim 1, further comprising based on 
identifying the system-provided routine, determining that 
native code is available for the system-provided routine and 
providing the native code for the system-provided routine. 

9. The method of claim 1, wherein the system-provided 
routine comprises one of a sort routine, a print routine, a copy 
routine, a mathematical function or a GETMAIN service. 
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