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SYSTEM AND METHOD FOR MANAGING LONG NAMES IN
- AN APPLICATION PROGRAMMING INTERFACE

TECHNICAL FIELD
This disclosure generally relates to data processing and, more specifically, to as

system and method for managing long names in an application programming interface.
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BACKGROUND

Migration to new architectures frequently presents difficulties associated with legacy
applications. For example, the permitted size of fields may be expanded to allow larger
values, which may create difficulties in using those values in legacy applications. In a
particular case, an application programming interface using Extended Binary Coded Decimal
Interchange Code (EBCDIC) may migrate to UNICODE. A Long Name Manager is
typically a layer in the application programming interface that expands tokens representing
longer strings in character fields, which may overcome some compatibility problems in
legacy applications. But incorporating the Long Name Manager into legacy applications
may still require changing a large amount of source code to enable calls to the functions of

the Long Name Manager.
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SUMMARY

This disclosure provides a system and method for managing long names in an
application programming interface. Various embodiments reduce or eliminate drawbacks
associated with conventional systems. In one embodiment, software managing long names in
an application programming interface receives a request to perform a requested operation on
one or more fields, the application comprising a first operation operable to perform the
requested operation on at least one field type. The software determines whether the field
type of any of the fields is incompatible with the first operation. If the field types of the one
or more fields are compatible with the first operation, then the software performs the
requested operation on the one or more fields using the first operation. If the software
determines that the field type of at least one of the fields is incompatible with the first
operation, then it converts the request into a call for a second operation operable to perform
the requested operation on the one or more fields and performs the requested operation using
the second operation. The details of one or more embodiments of the disclosure are set forth
in the accompanying drawings and the description below. Particular features, objects, and
advantages of the disclosure will be apparent from the description and drawings and from the

claims.
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DESCRIPTION OF DRAWINGS
FIGURE 1 illustrates a distributed application environment including a server with an
emulator and a long name manager in accordance with one embodiment of the present
disclosure;
FIGURE 2 illustrates an example layer diagram having an emulator and a long name
manager; and
FIGURE 3 is a flow chart showing an example method for managing fields in an

application programming interface.
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DETAILED DESCRIPTION

FIGURE 1 illustrates a distributed application environment 100 for at least a portion
of enterprise or data processing environment in accordance with an embodiment of the
present disclosure. Generally, environment 100 represents at least a portion of an enterprise
that includes or is communicably coupled with some or all of server 102 and one or more
clients 104. Often, such components may communicate with one another using protocols,
which facilitate the exchange of data and metadata. Indeed, such a protocol may be
considered one form of an Application Programming Interface (API). APIs are often
customized for specialized components, and across an enterprise, a number of different APIs
may be used on multiple platforms.

Environment 100 may be a distributed client/server system, but environment 100 may
also be a standalone computing environment or any other suitable environment, such as an
administrator accessing data stored on server 102, without departing from the scope of this
disclosure. Generally, environment 100 provides an API that includes an instruction
emulator 202 having functions that can be called based on requests 150 from legacy
applications 108. “Legacy applications” refer to any API in environment 100 intended to
interface with a long name manager 204 and/or other APIs that use fields incompatible with
the particular legacy application 108. For example, the fields used by other APIs may exceed
a characteristic maximum size associated with a particular legacy application 108. In one
example of such a maximum size, character fields in a particular legacy application 108
using EBCDIC may be limited to 8 or 18 bytes, while other APIs may use larger character
fields. In another example, the field may contain an indicator, such as a token, représentative
of additional information, such that the total size of the field with the additional information
would exceed a maximum size for the legacy application 108. In another example, legacy
application 108 may use one type of characters, such as EBCDIC, while other APIs use a
different character scheme, such as UNICODE. In this example, environment 100 ,au place
tokens in these fields as well, thereby shielding the complexities of character conversion
from most of legacy application 108.

“Requests” refer to any command, instruction, message, query, or similar

information that includes an identifier associated with one or more functions of a long name
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manager 204. Although the term “legacy applications” is used, it should be understood that
legacy applications 108 need not be in place in environment 100 before other APIs are added,;
legacy applications 108 may also be introduced into environment 100 concurrently or
subsequently to the installation of other APIs. Emulator 202 in turn converts request 150 into
calls used to call functions of long name manager 204. Thus, emulator 202 may allow
functions of long name manager 204 to be called based on requests 150 without requiring
legacy applications 108 to handle fields incompatible with legacy application 108. This in
turn may allow legacy applications 108 to be used with other APIs without extensive changes
to the source code. For example, environment 100 provides emulator 202 and long name
manager 204 to allow legacy code written in assembler for a z/Architecture environment to
work with UNICODE data and/or data fields that have expanded in length. The service
provides a framework for emulating instructions using other layers of software that perform
token management and character conversions. The token management service can generate a
token to represent a string and return the string value for a given token. Instead of expanding
a field in a data structure to accommodate a larger string, a token that represents the string is
put in the field. For example, environment 100 may implement or include the z/architecture.
In this architecture, assembler language coding the instruction to compare two fields is a
CLC instruction. The instruction to copy the contents from on field to another is a MVC
instruction. These instructions will not typically work when one field is greater than the
other. Therefore, environment 100 may implement two macros, MVC$ and CLCS, that
emulate the MVC and CLC z/architecture instructions. In this example, a macro is a
z/architecture assembler language feature that allows defining a group of instructions that can
be generated from a single line of source code. In other words, environment 100 typically
allows existing code to continue to work with fields that contain tokens by changing the CLC
or MVC in an instruction to CLC$ or MVC$. Accordingly, any example CLC instruction
may be changed to a CLC$ macro call and the operands do not need to be changed. The
expansion of the macro includes the original CLC instruction, however, instead of the
instruction being executed directly, a call to an emulation routine is generated. The address

of the instruction to emulate is passed as a parameter. The expansion of this example CLC$
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macro requires only twelve additional bytes, whereas a standard long name call may require
over one-hundred bytes.

Returning to the illustrated embodiment, server 102 includes memory 120 and
processor 125 and comprises an electronic computing device operable to receive, transmit,
process and store data associated with environment 100. For example, server 102 may be
any computer or processing device such as a mainframe, a blade server, general-purpose
personal computer (PC), Macintosh, workstation, Unix-based computer, or any other suitable
device. Server 102 may be considered to provide an API for applications executing on
clients 104 to resources 106. Generally, FIGURE 1 provides merely one example of
computers that may be used with the disclosure. In other words, the present disclosure
contemplates compitters other than general purpose computers as well as computers without
conventional operating systems. As used in this document, the term “computer” is intended
to encompass a personal computer, workstation, network computer, or any other suitable
processing device. For example, although FIGURE 1 illustrates one server 102 that may be
used with the disclosure, environment 100 can be implemented using computers other than
servers, as well as a server pool. Server 102 may be adapted to execute any operating system
110 including z/OS, Linux-Intel or Linux/390, UNIX, Windows Server, or any other suitable
operating system. According to one embodiment, server 102 may also include or be
communicably coupled with a web server and/or an SMTP server.

Memory 120 may include any memory or database module and may take the form of
volatile or non-volatile memory including, without limitation, magnetic media, optical media,
random access memory (RAM), read-only memory (ROM), removable media, or any other
suitable local or remote memory component. In this embodiment, illustrated memory 120
includes emulator 202 and long name manager 204. Emulator 202 represents a set of
instructions executed by processor 125 to convert requests 150 received from clients 104 to
“long name instructions,” which refers to any calls for functions of long name manager 204.
Long name manager 204 represents any set of instructions executed by processor 125 to
make available various operations on fields that are incompatible with a type of field
processed by legacy application 108. It may be the case that legacy application 108 is not

capable of performing the operation on fields of that size, that the operation can be performed
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but would be performed substantially less efficiently than desired, or that there is another
reason that it would be unsuitable for legacy application 108 to perform the operation on that
type of field. In any case, emulator 202 allows legacy applications 108 to call functions of
long name manager 204 to process field types that otherwise could not or would not be
processed by legacy application 108.

Server 102 may also include interface 117 for communicating with other computer
systems, such as client 104, over network 112 in a client-server or other distributed
environment. In certain embodiments, server 102 receives requests 150 from local or remote
senders through interface 117 for storage in memory 120 and/or processing by processor 125.
Generally, interface 117 comprises logic encoded in software and/or hardware in a suitable
combination and operable to communicate with network 112. More specifically, interface
117 may comprise software supporting one or more communications protocols associated
with communications network 112 or hardware operable to communicate physical signals.

Network 112 facilitates wireless or wireline communication between computer server
102 and any other local or remote computer, such as clients 104. Indeed, while illustrated as
two networks, internal network 112a and external network 112b respectively, network 112
may be a continuous network without departing from the scope of this disclosure, so long as
at least portion of network 112 may facilitate communications between senders and
recipients of requests 150 and results. In other words, network 112 encompasses any internal
and/or external network, networks, sub-network, or combination thereof operable to facilitate
communications between various computing components in environment 100. Network 112
may communicate, for example, Internet Protocol (IP) packets, Frame Relay frames,
Asynchronous Transfer Mode (ATM) cells, voice, video, data, and other suitable information
between network addresses. Network 112 may include one or more local area networks
(LANSs), radio access networks (RANs), metropolitan area networks (MANS), wide area
networks (WANS), all or a portion of the global computer network known as the Internet,
and/or any other communication system or systems at one or more locations.

Client 104 is’any local or remote computing device operable to receive requests from
the user via a user interface 116, such as a GUI, a CLI (Command Line Interface), or any of

numerous other user interfaces. Thus, where reference is made to a particular interface, it
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should be understood that any other user interface may be substituted in its place. In various
embodiments, each client 104 includes at least GUI 116 and memory 119 and comprises an
electronic computing device operable to receive, transmit, process and store any appropriate
data associated with environment 100, including legacy applications 108 and bootstrap area
(BSA) 122. Generally, BSA 122 is a small block (such as about 100 bytes) that the user or
client 104 makes addressable for emulator 202 calls. An initialization call on the BSA 122 is
often done before it is used.” Once initialized, BSA 122 may be copied and multiple blocks
can be referencing the same work area. The work area is any block that may be supplied by
the caller on an initialization call. If not supplied by the user one can be obtained. Typically,
each work area is anchored to the BSA 122. It contains the save area that will be used by the
initialization routine and the instruction emulation routine and working storage for the
emulation routines.

It will be understood that there may be any number of clients 104 communicably
coupled to server 102. For example, illustrated clients 104 include one local client 104 and
one client 104 external to the illustrated portion of enterprise 100. Further, “client 104 and
“user” may be used interchangeably as appropriate without departing from the scope of this
disclosure. Moreover, for ease of illustration, each client 104 is described in terms of being
used by one user. But this disclosure contemplates that many users may use one computer or
that one user may use multiple computers to submit or review requests 150 via GUI 116. As
used in this disclosure, client 104 is intended to encompass a personal computer, touch screen
terminal, workstation, network computer, kiosk, wireless data port, wireless or wireline
phone, personal data assistant (PDA), one or more processors within these or other devices,
or any other suitable processing device. For example, client 104 may comprise a computer
that includes an input device, such as a keypad, touch screen, mouse, or other device that can
accept information, and an output device that conveys information associated with the
operation of server 102 or clients 104, including digital data, visual information, or GUI 116.
Both the input device and output device may include fixed or removable storage media such
as a magnetic computer disk, CD-ROM, or other suitable volatile or non-volatile media to
both receive input from and provide output to users of clients 104 through the display,
namely GUI 116.



10

15

20

25

30

WO 2006/083808 PCT/US2006/003311

10

GUI 116 comprises a graphical user interface operable to allow the user of client 104
to interface with at least a portion of environment 100 for any suitable purpose. Generally,
GUI 116 provides the user of client 104 with an efficient and user-friendly presentation of
data provided by or communicated within environment 100. For example, GUI 116 may be a
front-end of an application executing on client 104 that is operable to submit SQL queries
150 to one or more data resources 106. GUI 116 may comprise a plurality of customizable
frames or views having interactive fields, pull-down lists, and buttons operated by the user.
In one embodiment, GUI 116 presents information associated with queries 150 and buttons
and receives commands from the user of client 104 via one of the input devices. Moreover,
it should be understood that the term graphical user interface may be used in the singular or
in the plural to describe one or more graphical user interfaces and each of the displays of a
particular graphical user interface. Therefore, GUI 116 contemplates any graphical user
interface, such as a generic web browser or touch screen, that processes information in
environment 100 and efficiently presents the results to the user. Server 102 can accept data
from client 104 via the web browser (e.g., Microsoft Internet Explorer or Netscape
Navigator) and return the appropriate HTML or XML responses using network 112. For
example, server 102 may receive such a request 150 from client 104 using the web browser
and then execute an operation in response..

In operation, environment 100 allows legacy applications 108 to function in
environment 100 with other APIs. To incorporate legacy applications 108 into environment
100, legacy applications 108 are altered in order to change a base set of operation into
modified operations 160 that include one or more identifiers corresponding to functions of
long name manager 204. For example, each of the modified Aoperations 160 may have or
accept two operands, &OP1 and &OP2. In this example embodiment, the format of an
operand is (operand,operand-type,operand-ccsid,operand-length-override), where:

operand: anything acceptable to the appropriate assembler.

operand-type:

‘T". The operand is a token-enabled CHAR field. This is the default if not
specified, the operand does NOT begin with "=", and the type attribute of the operand is
not halfword.

'C". the operand is a char field that will NOT contain a token. This is the default if
not specified AND if the operand begins with "=".
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'V'": the operand is a varchar field that will NOT contain a token. The format of a
varchar is a halfword length followed by the data. This is the default if not specified and
the operand type attribute is halfword.

operand-ccsid:

'P': the operand uses the PRIMARY encoding scheme. This is the default if not
specified and the operand does not begin with "=".

'S': the operand uses the SECONDARY encoding scheme. This is the default if
not specified and the operand is a char field (type C) or varchar field (type V) that does
not begin with “=".

‘H’: the operand uses the HLASM encoding scheme. This is the default if not
specified and the operand begins with “=".

operand-length-override:

If not specified the length associated with each operand will default as follows:

operand 1: It will default to the length in the in the instruction being emulated (as
determined by the assembler). \

operand 2 : If is a valid symbol it will default to the length associated with the
symbol. If it is not a valid symbol it will default to the length in the instruction being
emulated (as determined by the assembler)

To override the above defaults you can explicitly specify a length up to 32,765.
For VARCHAR type operands the length must include the two bytes for the halfword
length. N

The Primary, Secondary, and HLASM CCSID concept allows coding instructions without
the need to explicitly specify the CCSID (or encoding scheme) of each operand. The
Primary and Secondary CCSID can be set dynamically such as at execution time. The
HLASM CCSID is usually the CCSID of constants generated by the appropriate assembler.
For each operand, the operand-ccsid is normally either explicitly coded as the PRIMARY or
SECONDARY CCSID or it will default.

When an operation on a field is requested, legacy application 108 executes modified
operation 160. In a particular embodiment, modified operations 160 check to see whether the
field is compatible with legacy applicatioh 108 by examining the field for an indicator, such
as a token placed in the field. If the field is compatible with legacy application 108, legacy
application 108 may be performed in the same manner as it would have been performed per
the unmodified instructions. On the other hand, if the field is determined not to be
compatible with legacy application 108, modified operation 160 communicates a request 150

to emulator 202, which converts request 150 into a long name instruction. For example, the



10

15

20

25

30

WO 2006/083808 PCT/US2006/003311
12

instruction to emulate and its operands are passed as parameters. Before invoking, register 0-
register 15 are typically saved in illustrated BSA 122. This is both to preserve the callers
registers and because emulating the instruction often uses the contents of the base registers
for the operands when the service was invoked. If operand types or operand-ccsid
information were not explicitly specified, default values are usually assigned. The standard
instruction prefix may be calculated, retrieved, identified, or otherwise determined based on
the operand types and CCSID specifications. For example, emulator 202 may be operable to
receive control in 31-bit mode with R1 containing the address of BSA 122 and RO containing
the address of the instruction prefix followed by the instruction to be emulated. The
addresses of the each operand of the instruction are typically computed by examining the
machine code of the instruction to be emulated. Each operand is normally in a D(B) form,
which is two bytes with the first nibble being the base register (0-F) and the next 3 nibbles
comprising the displacement. To compute the address, the value of the base register at the
time the instruction to be emulated was executed is multiplied by four and then used as index
into a table containing the execution time registers. This table is formed using register values
saved in the BSA 122, illustrated in client 104. The instruction length is also obtained from
the machine code. When setting the operand lengths if the override lengths in the instruction -
prefix are zero then the length from the machine instruction will be used. At the end of this
first block of code:

R8: will still point to standard instruction prefix

R3: will contain the address of operand 2

R4: will contain the address of operand 1

R6: will contain the length of operand 1

R7: will contain the length of operand 2
A two level branch process is done to invoke the appropriate code that will emulate the
instruction with the appropriate CCSID information set. The standard instruction prefix
contains the index value for each level of branching. The first level of branching uses the 5th
byte of the instruction prefix as an index into a branch table. The branch table will branch to
a block of code that sets 1 CCSID and 2_CCSID to the specified CCSID values for each

operand. After these values are set, the 4th byte of the instruction prefix is used as an index
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into a second branch table that branches to the code to emulate the instruction. When the
code to emulate the instruction is entered the registers from the first block of code along with
the values in 1_CCSID and 2 CCSID contain the necessary parameters to emulate the
instruction. Long name manager 204 performs the requested operation and returns a result
that is passed to legacy application 108, Thus, legacy application 108 obtains a result of an
operation that ordinarily would not have been performed by legacy application 108.

‘The operation of environment 100 may be better understood by reference to particular
examples of the types of operations involved. Commonly, an application includes operations
performed on characters, such as Compare Logical Characters (CLC) and Move Characters
(MVC). Legacy applications 108 may have limits on the size of characters that can be
processed. Moreover, when tokens or other indicators are used to represent longer fields,
such functions may not work. In addition, older legacy applications 108 may use EBCDIC
characters, while later applications often use UNICODE character definitions, which are
more flexible and allow a broader range of characters. Moreover, older legacy applications
108 may use fixed-length character fields, while later applications may allow variable-length
character (“varchar”) fields. One way to solve this problem is to modify legacy applications
108 to call functions from long name manager 204 directly. However, the function calls
themselves may need to be programmed into legacy applications, which may require
considerable time and effort. In cases where the CLC and MVC operations may only be
performed on characters of a certain type, for example, it may not be straightforward to
modify legacy application 108 to handle function calls for long name manager 204.

The alternative in various embodiments is to modify the character operations slightly
to handle indicators representing functions of long name manager 204. This involves
constructing an algorithm, such as a macro, that includes the original CLC or MVC
functions, with a modification to handle the indicator. Indicators have a smaller size than the
related function call, and consequently, modifying the CLC or MVC operations to CLC$ or
MVCS$, respectively, to recognize indicators is relatively less demanding than function calls.
For example, MVC$ may be considered a “wrapper” into emulator 202. It allows existing
MVC instructions to easily be changed. One example implementation of MVCS is:

MACRO
&LABEL MVCS$ &OP1, &OP2
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%

MVC$ - Emulate an MVC instruction.

&LABEL EMULATE,

+

INS=MVC,
+

OP1=&0P1,
+

OP2=&0P2

MEND

In another example, CLC$ may be considered a “wrapper” into emulator 202. It allows
existing CLC instructions to easily be changed. One example implementation of CLCS$ is:

MACRO

&LABEL CLC$ &OP1, &0OP2
K

Lk

.* CLC$ - Emulate a CLC instruction.
*

&LABEL EMULATE,

+

INS=CLC,
-+

OP1=&0P1,
r

OP2=&0P2

MEND

Further, retaining the original operations allows operations that legacy application 108 is
capable of performing to be performed without the added complexity of calls to long name
manager 204. Modified operations may establish, initialize, or utilize BSA 122 as
appropriate. For example, if legacy application 108 needed to determine whether a character
value was larger or smaller than another character value, the modified CLC instruction
(CLCS$) could look for an indicator to indicate whether either of the characters was of a type
that the CLC instruction cannot handle. If the characters cannot be handled, the instruction
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can be passed to emulator 202, which generates a long name instruction to compare the
character values. In another example, a modified MVC instruction (MVC$) may pass the
instruction to emulator 202 when conversions on characters'from one format to another, such
as from EBCDIC to UNICODE. Thus, for example, if characters were being moved from
legacy application 108 using EBCDIC to another API using UNICODE, MVC$ could call a
character conversion function from long name manager 108. Otherwise, MVC$ could
execute an unmodified MVC operation. Similarly, MVC$ could be modified to move
characters from an API using fixed length characters to an API allowing variable-length
characters or to perform the reverse operation.

FIGURE 2 is a layer diagram 200 illustrating an example layer structure for
environment 100. Emulator 202 receives instructions from legacy application 108 and
returns results of operations. Emulator 202 in turn is in communication with long name
manager 204. Long name manager 204 is illustrated in communication with two other

layers: token manager 206 and character converter 208. Long name manager 204 responds

" to long name instructions by making use of these layers. Token manager 206 allows tokens

in fields to be expanded to full size in order for operations to be performed on the fields.
Token manager 206 may include character operations or any other operations performed on
expanded fields. Character converter 208 converts one field type to another. For example,
character converter 208 may have a table that maps EBCDIC characters to UNICODE
characters.

The depicted layer structure may be embodied in a variety of ways, including the
server-client architecture illustrated in FIGURE 1. Numerous types of hardware, firmware,
software and/or protocols may be used in different layers, so that, for example, layers may
represent the communication of different APIs. Similarly, one or more layers may be
programmed as modules in a common APL. The intercommunication between the layers is
illustrative of a particular embodiment, but it is also possible to have different forms of
intercommunication as well. For example, emulator 202 may interact directly with token
manager 206 or character converter 208. Thus, the depicted layer diagram 200 is only one

example of numerous possible embodiments.
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FIGURE 3 is a flow chart illustrating an example method 300 of operation using
modified instructions. Legacy application 108 receives a request for to perform an operation
that includes one or more fields at step 302. Legacy application 108 invokes modified
operation 160 at step 304. Modified operation 160 determines whether the request is
compatible with the unmodified operation at decision step 306. For example, modified
operation 160 may determine whether there is an indicator or token included in one or more
of the fields indicating that the field is incompatible with the unmodified operation. If the
request is compatible with the unmodified operation, modified operation 160 performs the
unmodified operation on the one or more fields at step 308. Modified instruction 150 then
returns a result at step 310, ending the method. If the request is incompatible with the
unmodified operation, modified operation 160 communicates request 150 to emulator 202 at
step 312. Emulator 202 converts request 150 into a long name instruction at step 314. Lohg
name manager 204 executes the long name instruction at step 316 and returns a result at step
318. Emulator 202 communicates the result to legacy application 108 at step 320, ending the
method.

The preceding flowchart 300 and accompanying description illustrate an example
method, but numerous other similar or distinct methods could be employed or implemented
as well. In short, environment 100 contemplates using or executing any suitable technique or
process for performing these and other tasks. In particular, any method of operation suitable
for use with any of the embodiments of environment 100 described herein is contemplated
within this disclosure. Accordingly, many of the steps in this flowchart may take place
simultaneously and/or in different orders than as shown. Moreover, environment 100 may
use methods with additional steps, fewer steps, and/or different steps, so long as the methods
are consistent with any of the techniques for managing field incompatible with legacy -
applications 108 described or suggested by this disclosure.

Although this disclosure has been described in terms of certain embodiments and
generally associated methods, alterations and permutations of these embodiments and
methods will be apparent to those skilled in the art. For example, operations could be
performed on any number of fields and other types of compatibility issues between legacy

applications 108 and various fields could be contemplated. Accordingly, the above
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description of example embodiments does not define or constrain this disclosure. Other
changes, substitutions, and alterations are also possible without departing from the spirit and

scope of this disclosure.
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WHAT IS CLAIMED IS:

L. A method for performing operations on fields, comprising:

receiving, at an application, a request to perform a requested operation on one or

more fields, the application comprising a first operation operable to perform the requested

operation on at least one field type;

determining whether the field type of any of the fields is incompatible with the first
operation;

if the field types of the one or more fields are compatible with the first operation,
performing the requested operation on the one or more fields using the first operation; and

if the field type of at least one of the fields is incompatible with the first operation:

converting the request into a call for a second operation operable to perform

the requested operation on the one or more fields; and

performing the requested operation using the second operation.

2. The method of Claim 1, wherein:
the one or more fields are character fields; and

at least one of the fields is a variable-length character field.

3. The method of Claim 1, wherein:

at least one of the fields comprises a token representing additional information,
wherein an expanded size of the at least one field with the additional information would
exceed a maximum field size for the first operation; and

the second operation is operable to perform the requested operation on the at least one

field with the additional information.

4, The method of Claim 1, wherein the requested operation is selected from the
group consisting of: a Compare Logical Characters (CLC) operation and a Move Character
(MVC) operation.
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5. The method of Claim 1, wherein determining whether the field type of a
particular field is incompatible comprises:

determining whether the particular field comprises a token; and

if the particular field comprises a token, determining based at least ‘in part on the

token whether the field type of the particular field is compatible with the first operation.

6. The method of Claim 1, wherein:

the requested operation comprises a Move Character (MVC) operation requiring a
moved character to be converted from a first character fonnat to a second character format;
and

the second operation comprises a character converter operable to convert the moved

character from the first character format to the second character format.

7. The method of Claim 6, wherein:

the first character format is Extended Binary Coded Decimal Interchange Code
(EBCDIC); and

the second character format is Unicode.
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8. Software embodied in a computer readable medium and operable when
executed by one or more processors to cause the one or more processors to perform the steps
of:

| receiving a request o perform a requested operation on one or more fields, the
application comprising a first operation operable to perform the requested operation on at
least one field type;

determining whether the field type of any of the fields is incompatible with the first
operation;

if the field types of the one or more fields are compatible with the first operation,
performing the requested operation on the one or more fields using the first operation; and

if the field type of at least one of the fields is incompatible with the first operation:

converting the request into a call for a second operation operable to perform
the requested operation on the one or more fields; and

performing the requested operation using the second operation.

9. The software of Claim 8, wherein:
the one or more fields are character fields; and

at least one of the fields is a variable-length character field.

10. The software of Claim 8, wherein:

at least one of the fields comprises a token representing additional information,
wherein an expanded size of the at least one field with the additional information would
exceed a maximum field size for the first operation; and

the second operation is operable to perform the requested operation on the at least one

field with the additional information.

11.  The software of Claim 8, wherein the requested operation is selected from the
group consisting of: a Compare Logical Characters (CLC) operation and a Move Character
(MVC) operation.
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12.  The software of Claim 8, wherein the software operable to determine whether
the field type of a particular field is incompatible comprises software operable to:

determiné whether the particular field comprises a token; and

if the particular field comprises a token, determine based at least in part on the token

whether the field type of the particular field is compatible with the first operation.

13.  The software of Claim 8, wherein:

the requested operation comprises a Move Character (MVC) operation requiring a
moved character to be converted from a first character format to a second character format;
and

the second operation comprises a character converter operable to convert the moved

character from the first character format to the second character format.

14. The software of Claim 13, wherein:
the first character format is Extended Binary Coded Decimal Interchange Code
(EBCDIC); and

the second character format is Unicode.



10

15

20

25

WO 2006/083808 PCT/US2006/003311
22

15. A system, comprising:

a client comprising at least one processor operable to execute an application, the
application comprising:

a first operation operable to perform a requested operation on one or more fields and
compatible with at least one field type; and

a second operation operable to determine whether any of the one or more fields has a
field type incompatible with the first operation and further operable to request a server to
perform the requested operation on the one or more fields in response to detecting that one or
more of the fields has a field type incompatible with the first operation; and

the server, the server comprising at least one processor operable to execute a third
operation, the third operation operable to perform the requested operation on the one or more

fields and compatible with at least one field type incompatible with the first operation.

16. The system of Claim 15, wherein the second operation is operable to
determine whether one or more of the fields has a field type incompatible with the first
operation when the particular one or more fields include a token representing additional

information.

17.  The system of Claim 15, wherein:

the requested operation comprises a Move Character (MVC) operation requiring a
moved character to be converted from a first character format to a second character format;
and

the second operation comprises a character converter operable to convert the moved

character from the first character format to the second character format.

18.  The system of Claim 15, wherein the requested operation comprises a

Compare Logical Characters (CLC) operation.
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19.  The system of Claim 15, wherein:
the one or more fields comprise character fields;
the requested operation requires at least one of the fields to be converted from a first

character format to a second character format; and

the third operation is operable to convert the at least one field from the first character

format to the second character format.

20.  The system of Claim 19, wherein:

the first character format is Extended Binary Coded Decimal Interchange Code
(EBCDIC); and

the second character format is Unicode.
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