
DECIMAL FLOATING-POINT QUANTUM EXCEPTION DETECTION ON Technical Field The present
invention generally relates to electronic arithmetic processors and more particularly to detection of
particular arithmetic calculation conditions. Background Information 10Decimal floating point numbers
and floating point numbers of other radices, such as those defined by the IEEE 754-2008
Floating-Point Standard, are useful for performing certain types of data processing. IEEE 754-2008
standard based processor designs have been created to directly support the processing defined by
that standard. Example hardware formats for IEEE 754-2008 processors include decimal floating point
data formats that are IS32, 64, and 128 bits in length with defined coefficients of 7, 16, and 34 digits
with a specified exponent range. Software processing environments, such as programming languages
including Java that support Decimal Floating-Point numbers, sometimes use different length
coefficients, which is referred to as -precision," with different ranges of exponents than are used by the
hardware upon which the environments execute. 20 Decimal floating-point numbers maintain more
than just the number's value, they also contain information representing the scale of the number. For
instance, adding numbers that represent money in cents will generally produce a sum that is also
represented in cents. Some software environments emulate decimal floating point number precision
and range such that some decimal floating point operations produce results that exceed the available
processing hardware precision and range. Such a condition can inadvertently lead to inaccurate
results. Existing exceptions, such as inexactness, overflow and underflow exceptions, occur when the
precision or range has been exceeded, but these exceptions fail to accurately detect all unexpected
changes in the precision or an operation's result. 30 



An example of an undetected potential error is a decimal floating point operation of adding two seven
(7) digit monetary amounts represented in cents. Each of these source data elements would be an
amount in the $10,000 range. Summing these two amounts is able to  lead to an exact result in the
5100.000 range. However, representing the result as cents in the 5100.000 range with seven digits
requires the exponent to not be the preferred exponent, which would indicate cents, and the precision
of the result's value will be correspondingly reduced. Performing the same calculation with more
precision would lead to an exponent indicating cents (10.2) as the scale of the result. Existing
exceptions would not detect this loss of scale in the produced result. Some hardware implementations
provide a rough method of detecting he above described case. In one example, data is checked to
determine if the most significant digit is non-zero. 10Such a check is an over indication that the result
may not have the preferred exponent because some accurate results would result in a "false positive"
indication. This approach effectively reduces the useful precision for emulation by one digit since the
most significant digit is used as an indicator of potential loss of scale. 5Therefore, calculation
accuracies are limited by not detecting unexpected changes in scale or precision of decimal floating
point results produced by processor formatting limitations. U. S. Patent Publication Number
2008/0270508 for -Detection of potential need to use a larger data format in performing floating point
operations" filed April 27, 2007, teaches 20detection of whether a result of a floating point operation is
safe. Characteristics of the result are examined to determine whether the result is safe or potentially
unsafe, as defined by the user. An instruction is provided to facilitate detection of safe or potentially
unsafe results. U. S. Patent Number 5,892,697 for a "Method and apparatus for handling overflow and
underflow in processing floating-point numbers" filed December 19, 1995, teaches a method for
processing floating-point numbers, each floating-point number having at least sign portion, an
exponent portion and a mantissa portion, comprising the steps of converting, a floating-point number
memory register representation to a floating-point register representation; rounding the converted
floating-point number; performing an arithmetic 30computation upon said rounded number resulting in
a new floating-point value; and 



converting the resulting new floating-point register value to a floating-point memory register
representation. An apparatus for processing floating-point numbers comprising means for converting a
floating-point value from a random access memory register to a floating-point  unit register; means for
selecting the type of accuracy required of the converted value; means for selecting the type of
rounding required of the converted floating-point value, meat performing an arithmetic operation upon
at least one converted floating-point value based upon said selected accuracy and rounding; means
for chopping the result of the arithmetic operation to fit a mantissa portion of a floating-point value: and
means for converting the resulting floating-point value from the floating-point register representation to
the random access memory representation. U. S. Patent Publication Number 20040268324 for
-.Method and apparatus for the emulation 10of high precision floating point instructions" filed
December 2, 2003, teaches a high precision floating point emulator and associated method for
emulating subject program code on a target machine where the subject machine base operands
possess a different precision than the target machine. The high precision floating point emulator is
provided for the emulation of subject program code instructions having a higher precision than that
supported 15by the target machine architecture by utilizing intermediate calculations having values
with a higher precision than that supported by the target machine. Therefore there is a need in the art
to address the aforementioned problem. 20SUMMARY In one preferred embodiment, a method for
detecting processing exceptions includes a processor accepting at least one decimal floating point
operand and performing a decimal floating point operation on the at least one decimal floating point
operand to produce a 25decimal floating point result. A determination is made as to whether the
decimal floating point result fails to maintain a preferred quantum. The preferred quantum indicates a
defined value represented by a least significant digit of a significand of the decimal floating point result.
In response to the determining that the decimal floating point result fails to maintain the preferred
quantum, an output is provided indicating an occurrence of a quantum exception. 



4 In another preferred embodiment, a system for detecting processing exceptions includes memory
and a processor communicatively coupled to the memory, The processor includes an instruction
processor. The instruction processor accepts at least one decimal floating point operand and performs
a decimal floating point operation on the at least one decimal 5floating point operand to produce a
decimal floating point result. The processor also includes a quantum exception detector. The quantum
exception detector determines, in response to the instruction processor performing the decimal floating
point operation, that the decimal floating point result fails to maintain a prefened quantum. The
preferred quantum indicating a defined value represented by a least significant digit of a significand of
10the decimal floating point result. The processor further includes a quantum exception response unit.
The quantum exception response unit provides, in response to the quantum exception detector
determining that the decimal floating point result fails to maintain the preferred quantum, an output
indicating a quantum exception. The quantum exception occurring in response to the decimal floating
point result failing to maintain the preferred 15quantum. In another preferred embodiment, a computer
program product for detecting processing exceptions includes a storage medium readable by a
processing circuit and storing instructions for execution by the processing circuit for performing a
method. The method includes accepting at least one decimal floating point operand and performing a
decimal floating point operation on the at least one decimal floating point operand to produce a
decimal floating point result. A determination is made as to whether the decimal floating point result
fails to maintain a preferred quantum. The preferred quantum indicates a defined value represented by
a least significant digit of a significand of the decimal floating point result. In response to the
determining that the decimal floating point result fails to maintain the preferred quantum, an output is
provided indicating an occurrence of a quantum exception. Viewed from a further aspect, the present
invention provides a computer program stored on a 30computer readable medium and loadable into
the internal memory of a digital computer, comprising software code portions, when said program is
run on a computer. for performing the steps of the invention. 



5 Brief Description of the Drawings The present invention will now be described, by way of example
only, with reference to preferred embodiments, as illustrated in the following figures: FIG. I illustrates a
computer processor, in accordance with one preferred embodiment of h present invention;          FIG. 2
illustrates a decimal floating point operation exe ution n accordance with one 10preferred embodiment
of the present invention, and FIG. 3 is a block diagram illustrating an information processing system
according to one preferred embodiment of the present invention. DETAILED DESCRIPTION As
required, detailed preferred embodiments of the present invention are disclosed herein; however, it is
to be understood that the disclosed preferred embodiments are merely examples of the invention,
which can be embodied in various forms. Therefore, specific 20structural and functional details
disclosed herein are not to be interpreted as limiting, but merely as a basis for the claims and as a
representative basis for teaching one skilled in the art to variously employ the present invention in
virtually any appropriately detailed structure and function. Further, the terms and phrases used herein
are not intended to be limiting, but rather, to provide an understandable description of the invention.
The WIIIIS -a" or `'an" as used herein, are defined as one or more than one. The in plurality, as used
herein, is defined as two or more than two. The term another, as used herein, is defined as at least a
second or more. The terms including and/or having, as used herein, are defined as comprising (i.e.,
open language). The term coupled, as used herein, is 



30defined as connected, although not necessarily directly, and not necessarily mechanically.  6
decimal floating point operation does not represent the preferred quantum, such as the preferred
exponent as defined by the IEEE 754-2008 standard. This is especially useful for software or
programming languages that support a decimal format that has a greater precision or range than the
hardware upon with it executes because it allows detection of processing that exceeds the hardware
format. In the context of the present discussion. "quantum" refers to the "units" of the least significant
digit of a floating-point representation. Previously defined floating point exceptions detect some
processing inaccuracies, but do not completely detect the case of a 10 result of a decimal floating
point operation that has a representation of its scale or exponent that is not the preferred exponent. In
other words, existing floating point exceptions do not completely indicate the case of a decimal floating
point operation result that does not have the exponent that would have been created if there were
greater precision in the processor to represent the coefficient. The IEEE 754-2008 standard defines
the value of a preferred 15quantum, but does not define an exception for not achieving that preferred
value in the result of decimal floating- point operations. The quantum exception of the methods and
systems described below is defined to have a similar control as other IEEE exceptions. The quantum
exception also has an associated mask, flag, and exception code. This allows programming languages
with different precisions and ranges to be easily emulated on the standardized 20formats and provide
full precision and range of the formats while detecting unexpected exponent changes. The quantum
exception event of one preferred embodiment occurs when a decimal floating point operation produces
a result that is rounded or clamped. Although some Java 25implementations include separate events
called Rounded and Clamped, the quantum 



exception of one preferred embodiment essentially indicates that the precision or range of the result
has been exceeded. The quantum exception reporting mechanism in one preferred embodiment is
controllable and has a mask bit to control the action resulting from assertion of the exception. In one
preferred embodiment, a mask bit is dedicated in a processor's 30Floating-Point Control word WPC) to
mask the quantum exception from trapping to the program exception handler. When the mask bit is
one and a quantum exception occurs, the result of the decimal floating point operation causing the
exception is written into the  7 Floating-Point Registers (FPRs) and a code identifying the exception
type is written to the Floating-Point Control word (FPC) and program execution is trapped to the
program interrupt handler. When the mask bit is not set, the quantum exception flag, which is a sticky
flag, is set and no trap is taken. Preferred embodiments of the present invention operate with decimal
floating point numbers. A decimal floating point number as defined by various standards. including
IEEE-754-2008, has three components: a sign bit, an exponent, and a significand. The magnitude of
the number, which is an unsigned value, is the product of the significand and the radix 10 raised to the
power of the exponent. In a decimal floating point number, the radix is ten (10). The sign of the number
is positive or negative depending on whether the sign bit is zero or one. respectively. The significand
has an implied radix point, and its position depends on which interpretation, 15or view, of the floating
point datum is being applied. Preferred embodiments of the present invention represent decimal
floating point numbers with a right units view, where the rightmost digit of the significand is the units
digit and the radix point is implied to be immediately to the right of the entire significand. 20FIG. 1
illustrates a computer processor 100, in accordance with one preferred embodiment of 



the present invention. The computer processor 100 includes an instruction processor that includes a
decimal floating point unit 110, floating point registers 108 and program controller 124. The decimal
floating point unit 110 receives decimal floating point instructions from a program controller 124, which
receives program instructions stored in a 25 program memory 152. The decimal floating point
instructions issued to the decimal floating point unit 110 include, for example, instructions specifying
data conversion andlor decimal floating point calculations to perform on one or more decimal floating
point numbers. The decimal floating point unit 110 accepts decimal floating point operands by reading
decimal floating point data from one or more source registers within the floating point registers 108, 30
performs a specified decimal floating point operation, and stores the result into a destination register
within the floating point registers. Data is generally exchanged between the floating point registers 108
and a data memory 150.  The decimal floating point unit of one preferred embodiment performs
operations on decimal floating point numbers according to applicable floating point processing
standards, such as the IEEE-754-2008 Floating-Point Standard. The quantum values of the source
operands that are the inputs to a decimal floating point operation are generally a basis for defining a
preferred quantum as defined by the relevant standard for the output of that operation. Due to
available precision in the decimal floating point unit 110, the values of the source operands may
produce a result that has a quantum that is different from the preferred quantum. The quantum of the
result may change from the preferred quantum due to, for example, limited hardware precision of the
decimal floating point unit 110 that causes 10rounding of intermediate or final results of the specified
operation. Differences between the calculating hardware precision and precision of software
architectures incorporating decimal floating point arithmetic are detected by this loss of quantum
detection mechanism allowing software to detect when there is a need to switch from hardware
precision to emulating higher precision, which provides a perfoititanee optimized implementation 15
The decimal floating point unit 110 of one preferred embodiment includes a quantum exception
detector 112. The quantum exception detector 112 detects the occurrence of a result produced by a
decimal floating point operation that has a quantum that is different from the preferred quantum, where
the preferred quantum is a defined value that is 



20deteintined. for example, based upon the values and/or quantum of the source operands.
Differences between the preferred quantum and the quantum of the result of a particular operation are
able to be caused by, for example, a hardware overflow or underflow condition caused by the actual
values of the source operands. 25The quantum exception detector 112 of one preferred embodiments
a "quantum exception" to indicate that a result produced by the decimal floating point unit 110 has a
quantum, or exponent, value that is different from the preferred quantum value. The assertion and
processing of the quantum exception of one preferred embodiment is similar to other floating point
processing exceptions. Assertion of the quantum exception in one 30preferred embodiment is
reflected in the quantum exception flags 122, which are maintained by the floating point unit 110 of
one preferred embodiment and are able to be changeably  assigned an exception code to identify the
decimal floating point exception being asserted, such as the quantum exception. One preferred
embodiment of the present invention supports controlling the action taken in response to an assertion
of a quantum exception by the quantum exception detector 112. One preferred embodiment of the
present invention maintains an exception control register 106 that includes one or more exception
control masks that are changeably assigned a set or not set state. In one preferred embodiment of the
present invention, the processor includes a Floating-Point Control word (FPC) as an example of the
exception control register 106. 10 The exception control register 106 allows, for example. setting
masks to control responses to various floating point exceptions, such as the exceptions defined by the
IEEE 754-2008 standard. In addition to allowing the definition of masks for exceptions defined by
various standards, one preferred embodiment of the present invention includes an additional mask bit I
5to control the processing that occurs in response to an assertion of the above described quantum
exception. in one preferred embodiment, if a quantum exception occurs when the quantum exception
mask bit assigned a set state, the arithmetic result produced by the decimal floating point unit, which
has a quantum different than the preferred quantum, is written to the result register 120 in the floating
point registers 108 and the program controller 124 is signaled to trap the execution of the program to
the program's interrupt handler. If the quantum exception occurs when the quantum exception mask bit
is assigned a not set state, a quantum exception flag 122 is set as a sticky flag and the program
execution continues without a trap to the program's interrupt handler. The "sticky flag" quantum
exception flag 122 in one preferred embodiment remains set during processing of subsequent
instructions to allow for deferred detection of. and the resulting processing in response to, the quantum
exception after execution of that sequence of instructions following the occurrence of the quantum
exception. 



One preferred embodiment of the present invention provides an additional control field in 30some
machine code instructions to further control detection, and the action taken in response thereto, of
quantum exceptions. In one example, some machine language instructions, such as decimal floating
point machine language instruction, include a quantum exception control  10 bit (XqC bit), or a
quantum exception control field, in the machine language instruction text to enable quantum exception
detection individually for those instructions. Examples of such instructions include, for example, a
Convert from Integer instruction, a Divide instruction, a Load FP integer instruction, a Load Rounded
instruction, a Multiply instruction, a Quantize instruction. a Rcround instruction , a Subtract instruction,
and the like. Including quantum exception control bit or field in individual instructions enables the use
of the same instruction in different ways to detect or not detect quantum exceptions and provides
flexibility in detecting inexact result exceptions. Flexibility in detecting inexact 10result exceptions
allows performing different processing when an arithmetic operation is expected to produce a result
with, for example, implicit conversion or explicit conversion between data types or when an arithmetic
operation results in, for example, floor and ceil operations as defined by various software programming
languages. An example of an environment where unexpected implicit conversions may occur is a case
where software decimal floating point implementations are emulated with greater precision that the
hardware upon which the software executes. In such a case, the software environment, based upon its
greater precision, determines that the specified calculation is able to maintain the preferred quantum.
However, the hardware, which has less precision, must round the result and an inexactness condition
is unexpectedly encountered. However. the -inexactness" resulting 20from explicit conversions, e.g.,
chopping off bits, should not result in altering program execution. In a case of an implicit conversion
between data types of which the programmer would not be aware, then the inexactness should be
detected and program execution should be altered for that case. Since inexactness is one component
of a quantum loss, additional control is provided in one preferred embodiment to control quantum
exception detection, and the processing responses to the occurrence of those quantum exceptions, on
an instruction basis. In one preferred embodiment, the control field of the selected decimal floating
point instructions that is used to control other exceptions is expanded to also encode a quantum 



30exception control field including quantum exception control bits (e.g., XqC bits). In one example, the
quantum exception control bits (XqC bits) are encoded into a Rounding Mode Control field (RMC) of
the selected decimal floating point instructions. The RMC field of  11 one example is a four (4) bit field
where values equal to 0 and 8 through 15 had been previously defined to control exceptions
associated with particular explicit rounding modes. In this example, the quantum exception control field
of one preferred embodiment is allocated to values of the RMC field equal to 1 through 7. Values of
the RMC field equal to 1 through 7 enable quantum exceptions and pick specific rounding modes for
these values. Setting the RMC field of these selected instructions to values of 0 or 8 through 15 results
in no detection of quantum exceptions when those instructions are executed. RMC field values equal
to a value of 1 through 7, however, result in detection of quantum exceptions and corresponding
altering of the program execution. 10 FIG. 2 illustrates a decimal floating point operation execution
200, in accordance with one preferred embodiment of the present invention. The decimal floating point
operation execution 200 begins by receiving, at 202, a decimal floating point operation instruction for
execution by a decimal floating point unit 102. In one preferred embodiment, the received I 5decimal
floating point operation instruction is part of a program stored in program memory 152 and is received
by the program controller 124 of a computer processor 100. The program controller 124 issues the
received decimal floating point operation instruction to a decimal floating point unit 110 for execution.
In one preferred embodiment, the decimal floating point instruction specifies a first source operand,
Operand A 102, and a second 20source operand, Operand B 104 Although these two source
operands are illustrated as residing in the floating point registers 108, various addressing modes arc
able to be used to specify source and destination operands that are located in various locations, as is
understood by practitioners of ordinary skill in the art in light of the present discussion. The processing
continues by reading. at 204, the first source operand, Operand A 102, and reading, at 206, the
second source operand, Operand B 104. Preferred embodiments are able to accept one or more
operands into an instruction processor through any suitable means. The preferred quantum for the
result to be produced by the received decimal floating point operation is then determined, at 208. In
one preferred embodiment, the preferred quantum is 



30determined based at least in part on the values of the two source operands, Operand A 102 and
Operand B 104.  I? The decimal floating point operation specified by the received decimal floating
point instruction is then performed. at 210. A determination is made, at 212, if the result of the
executed decimal floating point instruction maintains the preferred quantum for that result. 5If the
result of the decimal floating point operation failed to maintain the preferred quantum, the processing
continues to determine, at 220, if a quantum exception control mask is set. As described above,
various preferred embodiments provide one or more control masks to affect the result of an
occurrence of a quantum exception. A general quantum exception control mask is able to be set in an
exception control register 106, or a quantum exception 10control bit or field is able to be encoded into
individual decimal floating point machine language instructions. In a case of encoding quantum
exception control bits into individual instructions, one preferred embodiment reads the quantum
exception control bit, or mask, that is encoded into the machine language instruction and uses that
value for the duration of the execution of that machine language instruction 15 If the quantum
exception mask is determined, at 220, to be set, the processor stores, at 230, the result of the decimal
floating point operation into a result or destination location 120. such as the result register 120 of the
floating point registers 108. The quantum exception is indicated by an output to the program controller
124 causing a trap. at 232, of program 10execution to the program's interrupt handler. If the quantum
exception mask is determined, at 220, to not be set, the quantum exception does not cause a trap of
the program execution but rather the quantum exception is noted for later processing. In the case of
the quantum exception mask being set, the processing of one 



25preferred embodiment stores, at 222, the result into a result or destination location 120, such as the
result register 120 of the floating point registers 108. The quantum exception is indicated by setting a
quantum exception flag 122 via a sticky flag to indicate that a quantum exception did occur. 30If the
decimal floating point operation performed at 210 produced a result that maintained the preferred
quantum, that result is stored, at 214. In one preferred embodiment, the result is stored in a result or
destination location 120 of the floating point registers 108. It is noted  I:3 that if the result of the
decimal floating point operation maintained the preferred quantum, the value or state of the quantum
exception flag 122 is not affected. By leaving the state of the quantum exception flag 122 unaffected,
the indication of an occurrence of a quantum exception that occurred in a previously executed decimal
floating point instruction is maintained in the quantum exception flag, and subsequent processing is
able to examine the quantum exception flag 122 to determine if the result produced by a sequence of
instructions may have been affected by a quantum exception occurring during the execution of that
sequence of instructions. 10After storing the result, at 214, or setting the quantum exception flag, at
224, the processing determines. at 240, if there are more instructions to execute. One preferred
embodiment of the present invention allows a sequence of instructions to be defined to be executed
with the quantum exception mask not set such that a quantum exception occurring during any
instruction of that sequence will cause a sticky quantum exception flag 122 to be set and 15allow
continuing with the execution of that sequence of instructions. The sticky quantum exception flag 122
is then examined, as described below, to determine if a quantum exception occurred during the
sequence of instructions. If the sticky quantum exception flag 122 is determined to be in a set state at
the end of such a sequence of instructions. program execution is altered to execute special processing
in response to the occurrence of the 20quantum change that addresses the occurrence of the
quantum exception. If more instructions exist, determination is made, at 242, if the next instruction is a
decimal floating point instruction. If the next instruction is a decimal floating point instruction, the
processing returns to receiving, at 202, that decimal floating point instruction. If the next 



25instruction is not a decimal floating point instruction, the processing returns to determining. at 240. if
there are more instructions to execute. When no more instructions remain to be executed, the
processing of one preferred embodiment continues to determine. at 244, if the quantum exception flag,
122 has been set. 30As described above, the processing sets the quantum exception flag if the
quantum exception mask has not been set and a quantum exception occurred during a sequence of
program instructions. In the case of the quantum exception flag having been set, the processing  '4
performs, at 246, processing to accommodate the previously detected quantum exception event. The
processing then ends. Info anon Processing System As will be appreciated by one skilled in the art,
aspects of the present invention may be embodied as a system, method or computer program product.
Accordingly, aspects of the present invention may take the form of an entirely hardware preferred
embodiment, an entirely software preferred embodiment (including firmware, resident software,
micro-code. 10etc.) or an preferred embodiment combining software and hardware aspects that may
all generally be referred to herein as a "circuit," -module- or -system." Furthermore, 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 program code embodied thereon. 15 



Any combination of one or more computer readable medium(s) may he utilized. The computer
readable medium may be a computer readable storage medium. .A computer readable storage
medium may be, for example, but not limited to. an electronic, magnetic, optical, electromagnetic,
infrared, or semiconductor system, apparatus, or device, or any 20suitable combination of the
foregoing. More specific examples (a non-exhaustive list) of the computer readable storage medium
would 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
programmable 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. 30Computer program code for carrying out
operations for aspects of the present invention may be written in any combination of one or more
programming languages, including an object oriented programming language such as Java.
Smalltalk,or the like and conventional  15 procedural proaramming languages, such as the "C"
programming language 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 computer or server. In the
latter scenario, the remote computer may be connected to the user's computet 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 external computer (for example, through the Internet using an Internet Service
Provider). 10Aspects of the present invention are described below with reference to flowchart
illustrations and/or block diagrams of methods, apparatus (systems) and computer program products
according to preferred embodiments of the invention. It will be understood that each block of the
flowchart illustrations and/or block diagrams, and combinations of blocks in the flowchart illustrations
and/or block diagrams, can be implemented by computer program ISinstructions. 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 programmable data processing apparatus, create means for implementing the
functions/acts specified in the flowchart and/or block diagram block or 20blocks. These computer
program instructions may also be stored in a computer readable medium that can direct a computer,
other programmable data processing apparatus, or other devices to function in a particular manner,
such that the instructions stored in the computer readable 25medium produce an article of
manufacture including instructions which implement the function/act specified in the flowchart and/or
block diagram block or blocks. 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 30steps to be performed on the computer. other programmable apparatus or other devices
to produce a computer implemented process such that the instructions which execute on the  16
computer or other programmable apparatus provide processes for implementing the functions/acts
specified in the flowchart and/or block diagram block or blocks. Referring now to FIG. 3, which is a
block diagram illustrating an information processing system 300 that can be utilized in conjunction with
processor 100 discussed above with 



respect to FIG. I. The information processing system 300 is based upon a suitably configured
processing system adapted to implement one or more preferred embodiments of the present invention.
Similarly, any suitably configured processing system can be used as the information processing
system 300 by preferred embodiments of the present invention. 10 The information processing system
300 includes a computer 302. The computer 302 has a processor(s) 304 that is connected to a cache
memory 306, memory 322, mass storage interface 308, and network adapter hardware 310. A system
bus 312 interconnects these system components. The mass storage interface 308 is used to connect
mass storage devices, such as data storage device 314, to the information processing system 300.
One specific type of data storage device is an optical drive such as a CD/DVD drive, which may be
used to store data to and read data from a computer readable medium or storage product such as (but
not limited to) a CD/DVD 316. Another type of data storage device is a data storage device configured
to support, for example. NTFS type file system operations. An operating system (not shown) included
in the memory 322 is a suitable multitasking operating system such as the Linux, UNIX, Windows XP.
and Windows Server 2003 operating system. Preferred embodiments of the present invention arc able
to use any other suitable operating system. Some preferred embodiments of the present invention
utilize architectures, such as an object oriented framework mechanism, that allows instructions of the
components of operating system (not shown) to be executed on any processor located within the
information processing system 300. The network adapter hardware 310 in one 30preferred
embodiment provides network communications interfaces to one or more networks 320. Preferred
embodiments of the present invention are able to he adapted to work with  17 any data
communications connections including prcscnt day analog and/or digital techniques or via a future
networking mechanism. The flowchart and block diagrams in the figuresthe architecture, functionality,
and operation of possible implementations of systems, methods and computer program products
according to various preferred embodiments 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 fimction(s). It should also be
noted that, in some alternative implementations, the 10functions 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 functionality involved. It will also be
noted that each block of the block diagrams and/or flowchart illustration, and combinations of blocks in
the block diagrams and/or flowchart illustration, 15can be implemented by special purpose
hardware-based systems that perform the specified functions or acts, or combinations of special
purpose hardware and computer instructions. Non-Limiting Examples Although specific preferred
embodiments of the invention have been disclosed, those having ordinary skill in the art will
understand that changes can be made to the specific preferred embodiments without departing from
the scope of the invention. The scope of the invention is not to he restricted, therefore, to the specific
preferred embodiments, and it is intended that the appended claims cover any and all such
applications, modifications, and preferred 25embodiments within the scope of the present invention.
18 CLAIMS We claim:  1. A computer program product for detecting a Decimal Floating Point
Quantum exception, the computer program product comprising: computer readable storage medium
having program code embodied therewith, the program code readable by a computer processor to
perform a method comprising:    executing, by the processor, an instruction, the executing comprising: 



obtaining, by at least one processor of a processing environment, at least one Decimal Floating Point
Operand;       performing a decimal floating point operation on the at least one decimal floating point
operand to produce a decimal floating point result having a quantum; determining a preferred quantum
based upon the operation and on the at least one decimal floating point operand;       based on the
determining that the quantum of the decimal floating point result is different from the preferred
quantum, providing an output indicating a quantum exception; and        based on the determining that
the quantum of the decimal floating point result is the same as the preferred quantum, providing an
output without a quantum exception.  2. The computer program product of claim 1, wherein indicating
a quantum exception comprises a non trap action, the non trap action occurring when the quantum
exception is recognized and a quantum exception mask bit in a Floating Point Control Register (FPC)
is zero.  19  3. The computer program product of claim 2 further comprising writing the output to a
result register and continuing with normal operation.  4. The computer program product of claim 1.
wherein indicating a 



quantum exception comprises a trap action, the trap action occurring when the quantum exception is
recognized and the quantum exception mask bit in the FPC register is one.  5. The computer program
product of claim 1, further comprising writing the output to a result register; setting an exception code;
and taking a program interrupt handler.  6. The computer program product of claim 1 wherein providing
an output without a quantum exception further comprises: writing the result to a register; not setting a
flag; not setting an exception code; and continuing with normal operation.  7. A computer system for
detecting a Decimal Floating Point Quantum exception, the system comprising: a memory; and a
processor configured to communicate with the memory, wherein the computer system is configured to
perform a method, the method comprising:       executing, by the processor, an instruction the
executing comprising: obtaining, by at least one processor of a processing environment at least one
Decimal Floating Point Operand;       performing a decimal floating point operation on the at least one
decimal floating point operand to produce a decimal floating point result having a quantum; 



20       determining a preferred quantum based upon the operation and on the at least one decimal
floating point operand;       based on the determining that the quantum of the decimal floating point
result is different from the preferred quantum, providing an output indicating a quantum exception; and
based on the determining that the quantum of the decimal floating point result is the same as the
preferred quantum, providing an output without a quantum exception.  8. The system of claim 7,
wherein indicating a quantum exception comprises a non trap action, the non trap action occurring
when the quantum exception is recognized and a quantum exception mask bit in a Floating Point
Control Register (FPC) is zero.  9. The system of claim 8 further comprising writing the output to a
result register and continuing with normal operation.  10. The system of claim 7. wherein indicating a
quantum exception comprises a trap action, the trap action occurring when the quantum exception is
recognized and the quantum exception mask bit in the FPC register is one.  11. The system of claim 7,
further comprising: writing the output to a result register; setting an exception code; and taking a
program interrupt handler.  12. The system of claim 7, wherein providing an output without a quantum
exception further comprises: writing the result to a register; not setting a flag; not setting an exception
code; and continuing with normal operation.  21 13. A method for executing a machine instruction in a
central processing unit, the machine instruction being defined for computer execution according to a
computer architecture, said method comprising: 



obtaining, by at least one processor of a processing environment, at least one Decimal Floating Point
Operand;       performing a decimal floating point operation on the at least one decimal floating point
operand to produce a decimal floating point result having a quantum;       determining a preferred
quantum based upon the operation and on the at least one decimal floating point operand;       based
on the determining that the quantum of the decimal floating point result is different from the preferred
quantum, providing an output indicating a quantum exception; and       based on the determining that
the quantum of the decimal floating point result is the same as the preferred quantum, providing an
output without a quantum exception.  14. The method of claim 13, wherein indicating a quantum
exception comprises a non trap action, the non trap action occurring when the quantum exception is
recognized and a quantum exception mask bit in a Floating Point Control Register (FPO) is zero.  15.
The method of claim 14 further comprising writing the output to a result register and continuing with
normal operation.  16. The method of claim 13, wherein indicating a quantum exception comprises a
non trap action, the non trap action occurring when the quantum exception is recognized and a
quantum exception mask bit in a Floating Point Control Register (FPC) is zero. The method of claim
10, wherein indicating a quantum exception comprises a trap action, the trap  22 action occurring
when the quantum exception is recognized and the quantum exception mask bit in the FPC register is
one.  17. The method of claim 13, further comprising: writing the output to a result register; setting an
exception code; and taking a program interrupt handler.  18. The method of claim 13, wherein
providing an output without a quantum exception further comprises: writing the result to a register; not
setting a flag; not setting an exception code; and continuing with normal operation. 


