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ACCELERATED EXECUTION OF TARGET 
OF EXECUTE INSTRUCTION 

BACKGROUND OF THE INVENTION 

0001. The present invention relates generally to the field of 
information processing, and more particularly to accelerating 
instruction execution. 
0002 An instruction cycle is the process by which a com 
puter retrieves a program instruction from its memory, deter 
mines what actions the instruction requires, and carries out 
those actions. In many modern CPUs, instructions are not 
processed one at a time; instead, the instructions are pro 
cessed in an instruction pipeline. Rather than executing a 
complete instruction before starting the next instruction, the 
machine passes a sequence of instructions through a number 
of stages, each of which performs a part of the overall instruc 
tion. These stages of the pipeline typically perform activities 
like instruction fetch, instruction decode, instruction map 
ping, instruction queuing, reading a register file, and the like. 

SUMMARY 

0003. As disclosed herein a method, executed by a proces 
Sor, for accelerated instruction execution includes retrieving 
an execute instruction including a register reference and a 
reference to a target instruction, retrieving the target instruc 
tion, decoding the execute instruction using an instruction 
pipeline, decoding the target instruction using the instruction 
pipeline, associating the register reference to the target 
instruction, and executing the target instruction using the 
register reference as a source operand modifier. The instruc 
tion pipeline is configured Such that the pipeline allows the 
target instruction to continue processing without waiting for 
the register reference to be resolved. The contents of the 
referenced register may be retrieved in a later stage of the 
instruction pipeline, and the target instruction may be modi 
fied and executed. An apparatus corresponding to the 
described method is also disclosed herein. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0004 FIG. 1 is a block diagram depicting various compo 
nents of one example of an instruction processing environ 
ment in which at least some of the embodiments disclosed 
herein may be deployed: 
0005 FIG. 2A is a table illustrating the operation of one 
example of a prior art instruction pipeline; 
0006 FIG. 2B is a table illustrating the operation of one 
example of an accelerated instruction pipeline, in accordance 
with an embodiment of the present invention; 
0007 FIG.3A is a text diagram illustrating one example of 
a format of a move character (MVC) instruction, in accor 
dance with an embodiment of the present invention; 
0008 FIG.3B is a text diagram illustrating one example of 
a format of an execute (EX) instruction, in accordance with an 
embodiment of the present invention; 
0009 FIG. 4 is a block diagram depicting various compo 
nents of one embodimentofa computer Suitable for executing 
the methods disclosed herein, in accordance with an embodi 
ment of the present invention. 

DETAILED DESCRIPTION 

0010. The execute instruction is a powerful instruction 
that can be used to modify a target instruction prior to the 
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target instruction being processed. The execute instruction 
includes a general register and an address corresponding to 
the location of a target instruction to be processed. The 
execute instruction may modify the target instruction using 
the contents of the general register prior to the target instruc 
tion being processed. 
0011. In one embodiment, the execute instruction is the 
EX instruction on the IBM z/Architecture(R). When an execute 
instruction is processed by an instruction pipeline, the 
execute instruction moves through the various pipelined 
stages of the instruction pipeline. One of the later stages in the 
pipeline, prior to instruction execution, is the register read 
stage where the contents of the register referenced in the 
execute instruction are retrieved. 

0012. The target instruction of an execute instruction, also 
known as the Subject of the execute instruction, may require 
the contents of the register referenced in the execute instruc 
tion early in the decode stages of the instruction pipeline. If 
the target instruction follows closely behind the execute 
instruction and requires the register reference in the execute 
instruction for early decoding, the target instruction must 
receive the contents of the register referenced in the execute 
instruction before the target instruction can proceed through 
the instruction pipeline. It has been observed that the target 
instruction of an execute instruction is delayed in the pipeline 
while waiting for the contents of the register referenced in the 
execute instruction to become available. The embodiments 
disclosed herein provide a method for accelerated execution 
of the execute instruction and similar instructions. 

0013 FIG. 1 is a block diagram of one embodiment of an 
instruction processing environment 100. As depicted, the 
instruction processing environment 100 includes a CPU 110. 
an instruction cache 120, an instruction retrieval module 130, 
an instruction pipeline 140, a register bank 150, an execution 
unit 160, and memory 170. The instruction processing envi 
ronment 100 is one example of an environment in which at 
least some of the embodiments disclosed herein may be 
deployed. 
(0014) The CPU 110 is the portion of the computer where 
most calculations take place. The CPU 110 carries out the 
instructions of a computer program. The CPU 110 includes 
modules (e.g., circuits) responsible for receiving instructions 
from a program, decoding the instructions into several 
sequential steps, and enabling the computer's memory, arith 
metic/logic units, I/O devices, and the like to respond to a 
programs instructions as the program instructions are 
executed. 
0015. In some embodiments, program instructions are 
preloaded to an instruction cache 120 from memory 170. The 
instruction cache 120 may be internal, high-speed memory. 
Loading program instructions into the instruction cache 120 
prior to the instruction being executed may reduce the latency 
of instruction retrieval. 

0016 Each instruction must be fetched (i.e., retrieved) 
before being executed. In some embodiments, fetching of an 
instruction for processing is handled by an instruction 
retrieval module 130. In one embodiment, the instruction 
retrieval module 130 uses an instruction pointer (e.g., a pro 
gram counter) to locate the instruction to be fetched from the 
instruction cache 120 and placed in the instruction pipeline 
140. At the conclusion of the fetch operation, the instruction 
pointer may be updated to reference the next instruction to be 
fetched from the instruction cache 120. In some embodi 
ments, the current instruction is an execute instruction, and 
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the instruction pointer is altered prior to retrieving the target 
instruction. In other embodiments, the target instruction is 
retrieved without altering the instruction pointer. 
0017. Once an execute instruction is available to the 
instruction pipeline 140, the process of decoding the execute 
instruction using one or more decoding stages of the instruc 
tion pipeline 140 may begin. An execute instruction may 
include a register reference, and a reference to a target instruc 
tion. The contents of the register reference may be obtained 
from the register bank 150 during the instruction decoding 
process. The execute instruction may modify the target 
instruction using the contents of the referenced register prior 
to the target instruction being run. 
0018. After the target instruction has been processed by 
the instruction pipeline 140, the target instruction may be 
executed by an execution unit 160. In some embodiments, the 
execution unit 160 is a separate module. In one embodiments, 
the execution unit 160 reads data from memory, and writes 
results obtained from executing the target instruction to 
memory. 
0019 FIG. 2A is a table 200a illustrating the operation of 
one example of a prior art instruction pipeline. The instruction 
pipeline includes numerous stages through which an instruc 
tion passes as it is prepared for execution. In the depicted 
example, D1 and D2 are decode stages; G1 and G2 are group 
ing stages; M0, M1, and M2 are mapper and rename stages; 
S0, S1, and S2 are age matrix and issue stages; RF is a register 
file read stage; and EX is an execute stage. 
0020. As depicted, the table 200a illustrates two instruc 
tions moving through an instruction pipeline. The first row 
represents an execute instruction 202 e.g., an EXR2.MOVE 
instruction being processed by an instruction pipeline. The 
second row represents the target of the execute instruction 
202, namely a target instruction 204 e.g., a MVC TARGET 
(O). SOURCE instruction as processed by a prior art instruc 
tion pipeline. In this example, the execute instruction 202 is 
used to modify the length field of the target instruction 204 
prior to the target instruction 204 being processed. 
0021. In one embodiment, the register referenced in the 
execute instruction 202 is non-zero, and bits 8-15 of the target 
instruction 204 are logically ORed with bits 56-63 of the 
general register. In another embodiment, the general register 
is a Zero, and therefore the target instruction 204 is processed 
without being altered and without delay. The target instruc 
tion 204 can be various instructions, such as move character 
(MVC), translate and test (TRT), compare logical character 
(CLC), compare logical immediate (CLI), and the like. A 
common use of the execute instruction 202 is to provide a 
length for a move character (MVC) instruction 204 at runtime 
rather than providing the length of the move instruction at the 
time of program compilation. 
0022. In one embodiment, the modification of the length 
field is accomplished by logically ORing the contents of the 
register referenced in the execute instruction 202 (i.e., R2) 
with the length specified in the target move instruction 204 
(i.e., '0' in this example). However, in the depicted embodi 
ment, the contents of the register referenced in the execute 
instruction 202 are not available until the register read stage 
(RF) for the execute instruction 202 is complete. The contents 
of the register are obtained from the register bank 150 of FIG. 
1 and are provided to the target instruction 204 when the 
execute stage (EX) for the execute instruction 202 is pro 
cessed. The contents of the register are provided to the target 
instruction 204 in the cycle 210. Consequently, decoding the 
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target instruction 204 (i.e., the MVC instruction in this 
example) is delayed in the first decoding stage (D1) for the 
target instruction 204 for 11 cycles (220) while waiting for the 
contents of the register to become available. The first decod 
ing stage (D1) for the target instruction 204 is resumed during 
cycle 210, and is completed when the execute stage (EX) for 
the target instruction 204 is completed. In this example, a total 
of 24 cycles was required to process an execute instruction 
202 and the target of the execute instruction 204. 
(0023 FIG. 2B is a table 200b illustrating the operation of 
one example of an accelerated instruction pipeline. As 
depicted, the table 200b demonstrates two instructions mov 
ing through an accelerated instruction pipeline. In the 
depicted embodiment, the first row of the table represents an 
execute instruction 232 being processed by an accelerated 
instruction pipeline, and the second row of the table repre 
sents a second instruction 234. Such as a target instruction, 
being processed by an accelerated instruction pipeline. The 
first decoding stage (D1) for the second instruction 234 may 
determine that the second instruction 234 is the target instruc 
tion of the execute instruction 232 being decoded in the 
instruction pipeline. Thus, the instruction pipeline may be 
configured to treat the target instruction 234 as a special case. 
The second decoding stage (D2) for the target instruction 234 
may be responsible for associating the register reference from 
the execute instruction 232 to the target instruction 234 as an 
additional source operand modifier. 
0024. If any resources are required to complete the pro 
cessing of the target instruction 234, the second decoding 
stage (D2) for the target instruction 234 may assume a default 
selected value for resource allocation, and assign resources 
for the target instruction according to the selected value. For 
example, to complete execution, a move instruction may 
require memory. The operand length field of a move instruc 
tion may indicate the amount of memory that must be allo 
cated for the move instruction to be processed. The operand 
length associated with the move instruction may not have 
been determined, and therefore, a maximum possible 
memory size may be assumed when allocating the memory 
resource. In some situations, the target instruction may 
require no additional resources. 
0025. The register read stage (RF) for the target instruction 
234 may obtain the contents of the register indicated by the 
register reference. In some embodiments the contents of the 
register are obtained from the register bank 150 as depicted in 
FIG. 1. Part of the target instruction 234 may be modified 
using one or more bits from the contents of the register. The 
part of the target instruction 234 being modified may include 
a length operand, an immediate operand, a mask operand, or 
a register. 
0026. In one embodiment, the execute instruction 232 
e.g., an EX R2. MOVE instruction references a target 
instruction 234 that is a move character instruction e.g., a 
MVC TARGET(0),SOURCE instruction. In this embodi 
ment, the length field is modified by logically ORing the low 
order eight bits from the contents of the register referenced in 
the execute instruction 232 (i.e., R2) with the length specified 
in the target move instruction 234 (i.e., '0' in this example). In 
Some embodiments, the target instruction 234 is executed 
after associating the register reference to the target instruction 
234 as an additional source operand modifier. In other 
embodiments, the target instruction 234 is executed without 
associating the register reference to the target instruction 234. 
If the association of a source operand modifier causes the 
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target instruction 234 to exceed a specified limit for the num 
ber of operands that can be processed in a single issue opera 
tion, the contents of the register indicated by the register 
reference may be obtained by taking an extra cycle to read the 
extra operand using a double issue operation (two cycle issue 
operation). 
0027. Referring again to FIG. 1, while continuing to refer 

to FIG. 2B. The target instruction 234 may require the con 
tents of the register reference prior to execution; however, 
obtaining the contents of the register may not be possible until 
a later stage in the instruction pipeline. In some embodiments, 
the register reference corresponding to the execute instruction 
232 is appended to the target instruction 234 as an additional 
Source operand modifier. Associating the register reference 
with the target instruction234 enables the instruction pipeline 
140 to continue processing the target instruction 234 without 
waiting for the register reference associated with the execute 
instruction 232 to be resolved. In some embodiments, the 
target instruction 234 is modified in the later stages of the 
instruction pipeline, using the contents of the register indi 
cated by the register reference. In some embodiments, the 
contents of the register corresponding to the register reference 
are obtained from the register bank 150. 
0028 Associating the register reference to the target 
instruction 234, and allowing the instruction pipeline to con 
tinue processing the target instruction 234 without waiting for 
the register reference to be resolved may result in the execute 
instruction 232 and the target instruction 234 running to 
completion using fewer cycles. For example, processing an 
execute instruction 234 using instruction acceleration may 
result in saved cycles 240. In the depicted example, the 
execute instruction and the target instruction 234 were pro 
cessed with a savings of 11 cycles over the example depicted 
in FIG. 2A. 

0029 FIG.3A is a text diagram illustrating one example of 
a format of a move character (MVC) instruction 300a. As 
depicted, the MVC instruction 300a includes groupings of 
instruction bits that may be decoded and processed by the 
instruction pipeline 140 of FIG.1. Instruction bits 0-7 com 
prise the instruction opcode (D2) which identifies the 
instruction being decoded. Instruction bits 8-15 (L) identify 
the operand length, i.e., the number ofbytes to be moved from 
a source location to a target location. The length operand (L) 
may contain a value of 0 to 255 which corresponds to moving 
1 to 256 bytes in memory. Instruction bits 16-19 (B) identify 
the base register number for the first operand of the MVC 
instruction 300a. Instruction bits 20-31 (D) identify the dis 
placement value for the first operand of the MVC instruction 
300a. Instruction bits 32-35 (B2) identify the base register 
number for the second operand of the MVC instruction 300a. 
Instruction bits 36-47 (D2) identify the displacement value 
for the second operand of the MVC instruction 300a. 
0030. The first operand of the MVC instruction 300a iden 

tifies the beginning of the target memory location (i.e., the 
Sum of the contents of register B and D). The second oper 
and of the MVC instruction 300a identifies the beginning of 
the Source memory location (i.e., the Sum of the contents of 
register B and D). The L operand identifies the number of 
bytes to be moved from the source memory location to the 
target memory location (i.e., the number of bytes moved is 
L+1 bytes). The MVC instruction 300a moves L+1 bytes, one 
byte at a time, from the Source memory location to the target 
memory location. 
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0031 FIG.3B is a text diagram illustrating one example of 
a format of an execute (EX) instruction 300b. As depicted, the 
EX instruction 300b includes groupings of instruction bits 
that may be decoded and processed by the instruction pipeline 
140 of FIG. 1. Instruction bits 0-7 comprise the instruction 
opcode (in this case 44) which identifies the instruction 
being decoded. Instruction bits 8-11 (R) identify the register 
number of the first operand of the EX instruction 300b. 
Instruction bits 12-15 (X) identify an index register number 
for the second operand of the EX instruction 300b. Instruction 
bits 16-19 (B) identify the base register number for the 
second operand of the EX instruction 300b. Instruction bits 
20-31 (D) identify the displacement value for the second 
operand of the EX instruction 300b. 
0032. The EX instruction 300b may be used to modify a 
single instruction (i.e., a target instruction) using the contents 
of the register (R) of the first operand. The address of the 
target instruction to be modified may be identified by the 
second operand of the EX instruction 300b (i.e., the sum of 
the contents of register B, the contents of register X, and 
D). When the R field is not zero, bits 56-63 of the contents 
of R are logically ORed with instruction bits 8-15 of the 
target instruction (e.g., the L field of FIG. 3A). In some 
embodiments, the logical ORing alters the execution of the 
target instruction without altering the contents of R or the 
target instruction in storage. When the R value is Zero, no 
logical ORing takes place and the target instruction identified 
by the second operand of the execute instruction is executed 
without being modified. 
0033. The MVC instruction 300a is one example of an 
instruction that may be the target of an EX instruction 300b. 
In some embodiments, a MVC instruction is the target of an 
EX instruction, and the number of characters moved is deter 
mined by logically ORing the contents of the L field of the 
MVC instruction with the contents of the register identified 
by the R field of the EX instruction. In other embodiments, a 
MVC instruction is the target of an EX instruction, and the R 
field of the EX instruction is Zero, enabling the target instruc 
tion of the EX instruction to be executed without being modi 
fied. 
0034 FIG. 4 is a block diagram depicting various compo 
nents of one embodimentofa computer Suitable for executing 
the methods disclosed herein, in accordance with an embodi 
ment of the present invention. The computer 400 may include 
one embodiment of the CPU 110 depicted in FIG.1. It should 
be appreciated that FIG. 4 provides only an illustration of one 
implementation and does not imply any limitations with 
regard to the environments in which different embodiments 
may be implemented. Many modifications to the depicted 
environment may be made. 
0035. As depicted, the computer 400 includes communi 
cations fabric 402, which provides communications between 
computer processor(s) 405, memory 406, persistent storage 
408, communications unit 412, and input/output (I/O) inter 
face(s) 415. Communications fabric 402 can be implemented 
with any architecture designed for passing data and/or control 
information between processors (such as microprocessors, 
communications and network processors, etc.), system 
memory, peripheral devices, and any other hardware compo 
nents within a system. For example, communications fabric 
402 can be implemented with one or more buses. 
0036 Memory 406 and persistent storage 408 are com 
puter readable storage media. In this embodiment, memory 
406 includes random access memory (RAM) 416 and cache 
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memory 418. In general, memory 406 can include any Suit 
able volatile or non-volatile computer readable storage 
media. 
0037. One or more programs may be stored in persistent 
storage 408 for execution by one or more of the respective 
computer processors 405 via one or more memories of 
memory 406. The persistent storage 408 may be a magnetic 
hard disk drive, a Solid state hard drive, a semiconductor 
storage device, read-only memory (ROM), erasable program 
mable read-only memory (EPROM), flash memory, or any 
other computer readable storage media that is capable of 
storing program instructions or digital information. 
0038. The media used by persistent storage 408 may also 
be removable. For example, a removable hard drive may be 
used for persistent storage 408. Other examples include opti 
cal and magnetic disks, thumb drives, and Smart cards that are 
inserted into a drive for transfer onto another computer read 
able storage medium that is also part of persistent storage 408. 
0039 Communications unit 412, in these examples, pro 
vides for communications with other data processing systems 
or devices. In these examples, communications unit 412 
includes one or more network interface cards. Communica 
tions unit 412 may provide communications through the use 
of either or both physical and wireless communications links. 
004.0 I/O interface(s) 415 allows for input and output of 
data with other devices that may be connected to computer 
400. For example, I/O interface 415 may provide a connec 
tion to external devices 420 Such as a keyboard, keypad, a 
touch screen, and/or some other suitable input device. Exter 
nal devices 420 can also include portable computer readable 
storage media Such as, for example, thumb drives, portable 
optical or magnetic disks, and memory cards. 
0041 Software and data used to practice embodiments of 
the present invention can be stored on Such portable computer 
readable storage media and can be loaded onto persistent 
storage 408 via I/O interface(s) 415. I/O interface(s) 4.15 also 
connect to a display 422. Display 422 provides a mechanism 
to display data to a user and may be, for example, a computer 
monitor. 
0042. The programs described herein are identified based 
upon the application for which they are implemented in a 
specific embodiment of the invention. However, it should be 
appreciated that any particular program nomenclature herein 
is used merely for convenience, and thus the invention should 
not be limited to use solely in any specific application iden 
tified and/or implied by such nomenclature. 
0043. The present invention may be a system, a method, 
and/or a computer program product. The computer program 
product may include a computer readable storage medium (or 
media) having computer readable program instructions 
thereon for causing a processor to carry out aspects of the 
present invention. 
0044) The computer readable storage medium can be a 
tangible device that can retain and store instructions for use 
by an instruction execution device. The computer readable 
storage medium may be, for example, but is not limited to, an 
electronic storage device, a magnetic storage device, an opti 
cal storage device, an electromagnetic storage device, a semi 
conductor storage device, or any Suitable combination of the 
foregoing. A non-exhaustive list of more specific examples of 
the computer readable storage medium includes the follow 
ing: a portable computer diskette, a hard disk, a random 
access memory (RAM), a read-only memory (ROM), an eras 
able programmable read-only memory (EPROM or Flash 
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memory), a static random access memory (SRAM), a por 
table compact disc read-only memory (CD-ROM), a digital 
versatile disk (DVD), a memory stick, a floppy disk, a 
mechanically encoded device Such as punch-cards or raised 
structures in a groove having instructions recorded thereon, 
and any Suitable combination of the foregoing. A computer 
readable storage medium, as used herein, is not to be con 
Strued as being transitory signals perse, such as radio waves 
or other freely propagating electromagnetic waves, electro 
magnetic waves propagating through a waveguide or other 
transmission media (e.g., light pulses passing through a fiber 
optic cable), or electrical signals transmitted through a wire. 
0045 Computer readable program instructions described 
herein can be downloaded to respective computing/process 
ing devices from a computer readable storage medium or to 
an external computer or external storage device via a network, 
for example, the Internet, a local area network, a wide area 
network and/or a wireless network. The network may com 
prise copper transmission cables, optical transmission fibers, 
wireless transmission, routers, firewalls, Switches, gateway 
computers and/or edge servers. A network adapter card or 
network interface in each computing/processing device 
receives computer readable program instructions from the 
network and forwards the computer readable program 
instructions for storage in a computer readable storage 
medium within the respective computing/processing device. 
0046 Computer readable program instructions for carry 
ing out operations of the present invention may be assembler 
instructions, instruction-set-architecture (ISA) instructions, 
machine instructions, machine dependent instructions, 
microcode, firmware instructions, state-setting data, or either 
Source code or object code written in any combination of one 
or more programming languages, including an object ori 
ented programming language Such as Smalltalk, C++ or the 
like, and conventional procedural programming languages, 
Such as the “C” programming language or similar program 
ming languages. The computer readable program instructions 
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 sce 
nario, 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 con 
nection may be made to an external computer (for example, 
through the Internet using an Internet Service Provider). In 
Some embodiments, electronic circuitry including, for 
example, programmable logic circuitry, field-programmable 
gate arrays (FPGA), or programmable logic arrays (PLA) 
may execute the computer readable program instructions by 
utilizing state information of the computer readable program 
instructions to personalize the electronic circuitry, in order to 
perform aspects of the present invention. 
0047 Aspects of the present invention are described 
herein with reference to flowchart illustrations and/or block 
diagrams of methods, apparatus (systems), and computer pro 
gram products according to embodiments of the invention. It 
will be understood that each block of the flowchart illustra 
tions and/or block diagrams, and combinations of blocks in 
the flowchart illustrations and/or block diagrams, can be 
implemented by computer readable program instructions. 
0048. These computer readable program instructions may 
be provided to a processor of a general purpose computer, 
special purpose computer, or other programmable data pro 
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cessing apparatus to produce a machine, such that the instruc 
tions, 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 blocks. These computer read 
able program instructions may also be stored in a computer 
readable storage medium that can direct a computer, a pro 
grammable data processing apparatus, and/or other devices to 
function in a particular manner, such that the computer read 
able storage medium having instructions stored therein com 
prises an article of manufacture including instructions which 
implement aspects of the function/act specified in the flow 
chart and/or block diagram block or blocks. 
0049. The computer readable program instructions may 
also be loaded onto a computer, other programmable data 
processing apparatus, or other device to cause a series of 
operational steps to be performed on the computer, other 
programmable apparatus or other device to produce a com 
puter implemented process, such that the instructions which 
execute on the computer, other programmable apparatus, or 
other device implement the functions/acts specified in the 
flowchart and/or block diagram block or blocks. 
0050. 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 the 
present invention. In this regard, each block in the flowchart 
or block diagrams may represent a module, segment, or por 
tion of instructions, which comprises one or more executable 
instructions for implementing the specified logical function 
(s). 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 some 
times 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 combi 
nations of blocks in the block diagrams and/or flowchart 
illustration, can be implemented by special purpose hard 
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ware-based systems that perform the specified functions or 
acts or carry out combinations of special purpose hardware 
and computer instructions. 
What is claimed: 
1. A method, executed by a computer, for accelerated 

execution of an execute instruction, the method comprising: 
retrieving the execute instruction comprising a register 

reference and a reference to a target instruction; 
retrieving the target instruction, wherein a maximum value 

is assumed for a length operand of the target instruction, 
and resources are assigned assuming the maximum 
value, and wherein the length operand of the target 
instruction is altered by logically ORing the length oper 
and with contents of a register indicated by the register 
reference, and the contents comprise one or more bits 
from the register; 

decoding the execute instruction using one or more decod 
ing stages in an instruction pipeline; 

decoding the target instruction using the one or more 
decoding stages in the instruction pipeline, wherein the 
instruction pipeline is further configured to continue 
processing the target instruction without waiting for the 
register reference to be resolved, and a part of the target 
instruction is modified in a later stage of the instruction 
pipeline, using the contents of the register indicated by 
the register reference, and wherein the part of the target 
instruction corresponds to one of the length operand, an 
immediate operand, a mask operand, and the register; 

associating the register reference to the target instruction, 
wherein the register reference is appended to the target 
instruction as an additional source operand modifier, and 
wherein, if a number of sources for the target instruction 
exceeds a specified limit, the contents of the register 
indicated by the register reference are obtained using a 
double issue operation; and 

executing the target instruction using the register reference 
as a source operand modifier, wherein the target instruc 
tion is executed without modification if the register ref 
erence is zero. 


