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RECORD BASED CODESTRUCTURE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 12/183,823 filed on Jul. 31, 2008 and also 
entitled "Record Based Code Structure.” 

BACKGROUND 

0002 1. Field of the Invention 
0003) The invention is in the field of computing systems, 
and more specifically in the fields of computer programming 
and provisioning. 
0004 2. Related Art 
0005. In a typical computing model source code is gener 
ated by a programmer using an editor. This source code may 
be configured to be interpreted at the time it is executed or 
compiled into executable code using a compiler. Compiled 
code typically executes more quickly than interpreted code 
because the compiling process includes parsing and syntax 
checking prior to execution. Compiling the code also places 
the code in a form (e.g., object code) that may be directly 
executable using an operating system. 
0006. The compiled code is stored using a filing system, 
typically provided with an operating system configured to 
execute the compiled code. For example, the compiled code 
may be stored in an "...exe' file for execution within the Win 
dows operating system. The compiled code may be linked to 
other files containing executable code, data or scripts. This 
linking may occur prior to or at the time the code is executed. 
When the code is executed the file system is used to identify 
the file within which the code is stored and this file is opened 
and processed by the operating system. 
0007. There are several disadvantages to this computing 
model. For example, modification of the compiled code typi 
cally involves recompiling an entire source code or file 
thereof. If a single function, among many functions, within 
Source code, is modified, then the entire source code, on a 
file-by-file basis, is recompiled. Further, specific permissions 
and specific software (e.g., an editor) are required to modify 
the source code. This can be cumbersome when the editor and 
code are on different computing devices. 
0008 Databases and database programs configured to 
manage the databases are commonly used to store and access 
data. Sometimes this data is used by computer programs 
external to database programs. For example, an external pro 
gram may use a database program to retrieve data that is then 
operated on by the external program. Database programs may 
also include “database stored procedures” which are func 
tions prepared by a user of the database program to operate on 
a database. Database stored procedures are limited to operat 
ing on stored data and are differentiated from other types of 
computer programs in that these procedures are run under the 
control of (e.g., within) the database program rather than 
under direct control of an external operating system. 

SUMMARY 

0009 Various embodiments of the invention comprise a 
computing architecture in which executable code, for execu 
tion external to a database program, is stored within records of 
a database. The executable code is retrieved from the database 
at the time of execution. This executable code typically 
includes compiled code that is ready for execution on an 
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operating system. In comparison to the prior art, the execut 
able code is managed and accessed via the database program 
rather than merely via a file system. 
0010 Storage of executable code within the records of a 
database provides a variety of advantages, some of which are 
provided as examples herein. For example, the code may be 
easier to manage in a database than a file system. The execut 
able code can be stored with a greater degree of granularity 
than would normally be practical using a file system. In some 
embodiments, executable code is stored at a granularity such 
that individual functions are located in different data records 
of the database. In some cases this allows for the executable 
code to be managed, modified or otherwise manipulated at the 
function level rather than at the file level. 
0011. During execution of a computer program, database 
queries are used to retrieve the stored code from the database. 
The retrieved code is then executed external to the database 
and Supported by the operating system. The code may be 
executed one part at a time, each part being separately 
retrieved from the database. Queries are optionally used to 
facilitate conditional program flow. For example, a CASE 
statement that uses a label to direct program flow between a 
number of alternative paths may be implemented by a data 
base query that uses the label as a query parameter. 
(0012 Various embodiments of the invention include a sys 
tem comprising: a computing device; operating system logic 
configured to run on the computing device and stored on a 
computer readable media of the computing device; a database 
stored on a computer readable media and including data 
records configured to store compiled code of a computer 
program; database management logic configured for access 
ing the database; and code execution logic configured to 
retrieve the compiled code from the data records by executing 
one or more queries on the database management logic, and to 
execute the retrieved code on the operating system logic. 
0013 Various embodiments of the invention include a 
method comprising: receiving a request to execute a com 
puter program; executing a first query to identify a first data 
base record, of a database, in which a subset of compiled code 
of the computer program is stored. retrieving first code from 
the identified first database record as a result of the first query: 
providing the retrieved first code to an operating system for 
execution; generating a second query based on a result of the 
execution of the retrieved first code; using the generated 
second query to identify a second database record, of the 
database, in which compiled code of the computer program is 
Stored; retrieving the compiled code from the second database 
record as a result of the second query; and providing the 
retrieved compiled code to the operating system for execu 
tion. 
0014 Various embodiments of the invention include a 
method comprising: receiving source code of a computer 
program, the source code comprising a plurality of functions: 
compiling the plurality of functions, the compiled functions 
being configured for execution on an operating system; stor 
ing each of the compiled plurality of functions in a separate 
database record; and indexing each of the separate database 
records using an identifier of the function stored in the data 
base record, the identifiers being configured to select mem 
bers of the plurality of functions according to program flow 
logic. 

BRIEF DESCRIPTION OF THE DRAWINGS 

I0015 FIG. 1 illustrates a computing system, according to 
various embodiments of the invention. 
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0016 FIG. 2 illustrates a data structure, according to vari 
ous embodiments of the invention. 
0017 FIG. 3 illustrates a distributed computing system, 
according to various embodiments of the invention. 
0018 FIG. 4 illustrates methods of executing a computer 
program, according to various embodiments of the invention. 
0019 FIG. 5 illustrates methods of creating and modify 
ing a computer program, according to various embodiments 
of the invention. 

DETAILED DESCRIPTION 

0020. In various embodiments, the invention includes a 
computing device on which a computer program is stored 
within a database, systems and methods of storing and modi 
fying the computer program, systems and methods of execut 
ing the computer program, and other features discussed 
herein. The stored computer program includes compiled code 
as well as optionally data, Scripts, mark-up language, images, 
Source code, or the like. The computer program is optionally 
stored at a granularity wherein individual functions are store 
in separate data records. The computer program is executed 
by retrieving the stored compiled code from the database at 
the time of execution. In some instances the computer pro 
gram is part of an internet based application configured to be 
accessed, modified and/or executed though a browser. 
0021. The compiled code is object code or byte code that 
has been parsed and converted from a human-readable source 
code form so as to be more efficiently executed by a software 
interpreter. Byte code may be executed by a virtual machine 
(e.g., interpreter) or it may be further compiled to machine 
code. Using byte code a computer program may be executed 
in two phases, first compiling source code into byte code, and 
then passing the byte code to a virtual machine. Such virtual 
machines are portable and exist for popular programming 
languages such as C, Java, Python, PHP (Hypertext Prepro 
cessor), Forth and Tcl (Tool Command Language). Other 
examples of byte code include code of the BCPL program 
ming language, p-code of UCSD Pascal, Scheme 48, CLISP, 
CMUCL. Microsoft .NET Common Intermediate Language, 
among others. Object code is a representation of source code 
that has been generated by a compiler or assembler. This code 
may include binary instructions (machine code), data for use 
by the code, program symbols, relocation information, 
debugging information, and/or the like. The compiling of 
object code or byte code typically includes performing syntax 
checks on Source code and parsing the source code at least one 
time to generate the object or byte code. 
0022 FIG. 1 illustrates a Computing System 100, accord 
ing to various embodiments of the invention. Computing 
System 100 is configured for the preparation, storage and/or 
execution of computer programs. AS is further described 
herein, Computing System 100 is optionally a distributed 
system comprising a plurality of discrete devices configured 
to communicate together. Computing System 100 comprises 
at least one Computing Device 110. Computing Device 110 
includes hardware Such as a processor, memory and input/ 
output configured to execute a computer program. In various 
embodiments Computing Device 110 comprises a server, a 
personal computer (PC), a workstation, a portable computing 
device, or the like. 
0023 Computing Device 110 is optionally connected to 
other computing devices via a Network 120. Network 120 
may include the internet, a wide area network, a local area 
network, or the like. For example, in Some embodiments 
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Computing Device 110 includes a server configured to 
execute a computer program, the output of which is commu 
nicated over the internet and presented to a user within a 
browser. Network 120 may also be configured to facilitate 
communication between various distributed elements of 
Computing System 100. 
0024 Computing System 100 further comprises Operat 
ing System Logic 130. Operating System Logic 130 is option 
ally stored on a computer readable media within Computing 
Device 110 and is configured to run on Computing Device 
110 so as to support the execution of object code or byte code 
on Computing Device 110. Operating System Logic 130 is 
optionally further configured to Supportafile system on Com 
puting Device 110. Operating System Logic 130 may 
include, for example, LINUX, UNIX, BSD Unix, Mac OS X, 
HPUX, Solaris, Microsoft Windows, or the like. 
0025 Computing System 100 further comprises a Data 
base 140. Database 140 is typically a relational database 
stored on computer readable media and may be stored on 
Computing Device 110 or on Some other computing device 
within Computing System 100. Database 140 comprises data 
records configured to store compiled code of a computer 
program. Data records within Database 140 are optionally 
also configured to store data on which the computer will 
operate, configuration data related to the computer program, 
non-compiled computing instructions, and/or the like. For 
example, non-compiled computing instructions stored in data 
records of Database 140 may include Scripts, mark-up lan 
guage instructions, source code, code configured to be inter 
preted in a text format, or the like. Compiled and non-com 
piled computing instructions may be stored in the same and/ 
or different data records. In some embodiments, Computing 
System 100 comprises an instance of Database 140 config 
ured to store compiled code and a similar database configured 
to store related source code. The logical division of compiled 
code among different data records may be similar to the 
division of Source code among database records. Further 
details of Database 140 are described elsewhere herein, for 
example with respect to FIG. 2. 
0026 Database 140 is typically managed by Database 
Management Logic 150 installed on the same computing 
device as Database 140. Database Management Logic 150 is 
configured to access (e.g., read or write) records within Data 
base 140 using queries. Database Management Logic 150 
may also be configured to control access to Database 140, to 
define tables of data records within Database 140, to log 
operations on Database 140, and/or to perform other func 
tions commonly available from database management tools. 
Database 140 optionally is configured to store compiled code 
of more than one computer program. 
(0027 Computing System 100 further includes Code 
Execution Logic 160. Code Execution Logic 160 is config 
ured to retrieve the compiled code from the data records by 
executing one or more queries through Database Manage 
ment Logic 150, and to execute the retrieved code using 
Operating System Logic 130. Code Execution Logic 160 may 
be stored on Computing Device 110 or on some other com 
puting device within Computing System 100. 
0028 More specifically, Code Execution Logic 160 is 
configured to formulate queries that are configured to retrieve 
a next required stored piece of compiled code. For example, 
when a computer program is first executed, Code Execution 
Logic 160 may be used to formulate a query configured to 
identify a data record within Database 140 that includes code 
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of an entry point of the computer program. This query may 
include an identifier of the program as well as a parameter 
indicating that the entry point is required. The results of this 
query comprise the entry point code which is then passed to 
Operating System Logic 130 for execution. Code Execution 
Logic 160 is then used to formulate a second query configured 
to retrieve the next code to be retrieved from Database 140 for 
execution on Operating System Logic 130. The second query 
may be formulated after the first query is formulated and/or 
may be formulated after the first code is executed. 
0029. The second query may be formulated shortly after 
the first query if the program flow following the code 
retrieved by the first query is known. The program flow is the 
order in which code will be executed. Program flow may be 
varied using, for example, conditional branching statements 
within the computer program. These conditional branching 
statements include, for example, IF statements, WHILE state 
ments, CASE statements, or the like. If the computer program 
includes a conditional branching Statement, the contents of 
the second query may be dependent on results of executing 
the code retrieved using the first query. In some embodiments, 
therefore, it may not be possible to formulate the second 
query until after the code of the first query is finished execut 
ing. 
0030 Sometimes conditional branching statements 
include a label to which program flow should jump. In sys 
tems of the prior art, this label may be converted to a pointer. 
In some embodiments, the label is used as a parameter in the 
second query. Within the query, this label is used by Data 
Management Logic 150 to identify the data record in which 
the next code to be executed is stored. As a result of this 
feature, the querying capabilities of Database Management 
Logic 150 may be used to control program flow within the 
executed program. This may result in several advantages. For 
example, a new option (program flow destination) may be 
added to a conditional branching statement by adding an 
appropriate data record to Database 140 and indexing the 
added data record using a label to be included in a query by 
Code Execution Logic 160. In various embodiments, param 
eters included in queries are received by Code Execution 
Logic 160 from a user, from a command line, from a configu 
ration file, from an examination of available hardware, 
retrieved from a database, web request data, and/or another 
computer program. 
0031 Code Execution Logic 160 may be configured to 
formulate and execute further queries, following the second 
query, having similar characteristics. This process may be 
repeated until program termination. 
0032 Computing System 100 optionally further includes 
Code Compilation Logic 170 configured to generate the com 
piled code from source code. Code Compilation Logic 170 is 
optionally a standard compiler configured for compiling 
Source code to byte or object code. Code Compilation Logic 
170 is alternatively a customized compiler configured to com 
pile source code to byte or object code, and to output the 
Source code in a piecemeal form including pieces of compiled 
code that are of appropriate scope for storage in Database 
140. For example, Compilation Logic 170 may divide the 
compiled code into parts at the function (procedure) level, a 
functional level, by class definition, or into other logical ele 
ments. In some embodiments, the compiled code is divided 
into parts based on program flow within the computer pro 
gram. In these embodiments, the compiled code may be 
divided at points where jumps to labels within the code are 
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made. In some embodiments, Code Compilation Logic 170 is 
configured to automatically compile received source code 
and then store the compiled code in Database 140. Code 
Compilation Logic 170 may be stored in Computing Device 
110 or some other computing device of Computing System 
100. In some embodiments, Code Completion Logic 170 is 
configured to store definition code for a class in a data record, 
or alternatively store each class method of a class in a separate 
data record. 
0033 Computing System 100 optionally further includes 
Code Management Logic 180 configured for modifying and 
otherwise manipulating the compiled code. In some embodi 
ments Code Management Logic 180 is configured for a user 
to access Source code, retrieve the accessed source code, edit 
the source code, compile the source code using Code Com 
pilation Logic 170, and/or store the compiled source code in 
Database 140. Code Management Logic 180 typically uses 
Database Management Logic 150 for accessing, retrieving, 
and storing compiled code in Database 140. Database Man 
agement Logic 150 optionally further uses Database Manage 
ment Logic 150 (or an instance thereof) to access source code 
stored in Database 140 or another database. 
0034 Code Management Logic 180 is optionally config 
ured for use within a web browser. For example, Code Man 
agement Logic 180 may be configured to communicate with 
Database Management Logic 150 and/or Code Compilation 
Logic 170 via the internet. In some embodiments, Code Man 
agement Logic 180 is configured to access both compiled 
code and Source code using one or more instances of Database 
Management Logic 150. For example, if the source code is 
stored in a database, Code Management Logic 180 may use 
queries to access this source code. The Source code may be 
stored in a single record or stored in multiple records in a 
piecemeal fashion. In embodiments wherein the source code 
is stored in multiple records, Code Management Logic 180 is 
optionally configured to either present one piece of Source 
code to a user at a time or several pieces of Source code to a 
user at the same time. When several pieces of source code are 
presented to the user at the same time, the results of queries to 
the database including the source code may be appended 
together Such that the Source code is presented as a continuous 
body of human-readable text. Code Management Logic 180 
is optionally configured to present the Source code to a user 
within an editing environment so that the source code can be 
modified by the user. 
0035) If the source code is edited, Code Management 
Logic 180 is configured to store the edited source code. This 
storage may be in a file or in a database. Code Management 
Logic 180 is further configured to compile the edited source 
code and store the compiled source code in Database 140. The 
Source code may be compiled in its entirety or in a piecemeal 
fashion. For example, if only one piece of Source code was 
retrieved from a database and edited, then only this piece of 
Source code may be recompiled and stored, in the compiled 
form, in Database 140. 
0036 FIG. 2 illustrates a Data Structure 200 as may be 
included in Database 140, according to various embodiments 
of the invention. Data Structure 200 comprises a plurality of 
Records 210, individually labeled 210A, 210B. . . . 210N. 
Data Structure 200 may include any number of Records 210. 
Each of Records 210 comprises a plurality of Data Fields 220, 
individually labeled 220A, 220B, ... 220N. Each of Records 
210 may include more or fewer Fields 220 than illustrated in 
FIG. 2. These Fields 220 are accessible, readable and writable 
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using queries executed by Database Management Logic 150. 
Typically, several instances of Data Structure 200 are 
included in Database 140. Each of Data Structure 200 is 
optionally stored in a different file. The order of Data Fields 
220 illustrated in FIG.2 may be varied in alternative embodi 
mentS. 

0037. In an exemplary embodiment, a Field 220A is con 
figured to store a record index value. The index value is 
typically a unique identifier configured to identify a particular 
data record. The index value is optionally used as a label to 
control program flow. A Field 220B is configured to store a 
piece of executable code or source code of a computer pro 
gram. As discussed elsewhere herein, this code may be stored 
on a line-by-line basis, on a function basis, on a functional 
basis, on a basis based on program flow, or some other basis 
for dividing the computer program into separate pieces. 
0038 An optional Field 220C is configured to store a data 
or function type. This type may be the type of a value (or 
object) expected by the code stored in Field 220B, or the type 
of a value (or object) returned by the code stored in Field 
22OB. 

0039. An optional Field 220D is configured to store data 
on which the code stored in Field 220B is configured to 
operate on. For example, Data Field 220D may include con 
stants for use by the stored code. 
0040. Records 210 may include a wide variety of addi 
tional fields, represented in FIG. 2 by Field 220N. One or 
more Fields 220N may include fields configured to store: 
further labels configured to control program flow, a label (or 
index Vale) of a Subsequent piece of code, a version identifier 
of the code stored in Field 22B, configuration information, 
mapping information, Scheduling information, a human read 
able description or explanation of the code, organization 
information for an editor, or the like. 
0041) Database 140 is typically stored in one or more 
tables each including an instance of Data Structure 200. 
These tables are optionally combined using a JOIN instruc 
tion or the like. For example, in some embodiments code is 
store in a first database table that includes function types, 
function names, function parameters and default data, a sec 
ond table that includes source code for each instance of a 
function, and a third table that includes compiled byte code 
(or the like) of each function instance. 
0.042 FIG. 3 illustrates distributed embodiments of Com 
puting System 100. In these embodiments Computing Sys 
tem 100 is divided into, for example, a Management Server 
305 and a Database Server 310. Management Server 305 
includes Operating System Logic 130, Code Execution Logic 
160, and optionally Code Compilation Logic 170 and Code 
Management Logic 180. Database Server 310 includes Data 
base 140 and Database Management Logic 150. Management 
Server 305 and Database Server 310 are configured to com 
municate with each other through part of Network 120, for 
example a Local Area Network 120A. Management Server 
305 is optionally configured to communicate with more than 
one instance of Database server 310. Each of these instances 
may be configured to support one or more different computer 
programs. 
0043. Management Server 305 is further configured to 
communicate with one or more Clients 315, referred to herein 
as Client 315A, Client 315B, Client 315C, etc. This commu 
nication may be through another part of Network 120, for 
example Internet 120B. In some embodiments, Management 
Server 305 is configured to be accessed by users of clients via 
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an internet Browser 320, e.g., Internet Explorer or Firefox. 
This access may include execution of computer programs 
stored in Database 140 and/or development and modification 
of these computer programs. 
0044 FIG. 4 illustrates methods of executing a computer 
program, according to various embodiments of the invention. 
As described elsewhere herein, the computer program is 
executed by retrieving executable code from a database, and 
executing this retrieved code on an operating system external 
to the database. These methods may be performed using 
Computing System 100, optionally in response to communi 
cations received from Clients 315. The steps illustrated in 
FIG. 4 may be performed in alternative orders. 
0045. In a Receive Request Step 410 a request to execute 
a computer program is received by Computing System 100. 
This request may be received from another computing device, 
from a user of Management Server 305 or from a user of one 
of Clients 315. In some embodiments the request is received 
via Browser 320, includes a universal resource locator 
(URL), and/or is communicated via HTTP is communicated 
via TCP/IP, and/or is provided using a POST operation. In 
addition to information identifying the computer program, 
the request optionally includes other data Such as security 
information, configuration data, Version information, 
uploaded file data, an image, video, or the like. 
0046. In an Execute Query Step 415 a query is provided to 
Database Management Logic 150. This query is configured to 
retrieve a subset of the compiled code of the computer pro 
gram from one of Records 210 within Database 140. The 
query may be a predetermined query or may be configured in 
response to data received as part of the request. 
0047. In a Retrieve Code Step 420 the execution of the 
query executed in Execute Query Step 415 results in the 
retrieval of a first piece of code from Database 140. This first 
piece of code is a Subset of the code of the computer program. 
As discussed elsewhere herein, the retrieved code may be a 
single function, a single functional unit, a block of code 
between conditional branches in a program flow, a single line 
of code, or other division of the total code of the computer 
program. 

0048 If the retrieval of code in Retrieve Code Step 420 
fails, e.g., if the code is not available, then in an optional 
Generate Code Step 425 the compiled code is generated from 
Source code using Code Compilation Logic 170. This gener 
ated code is then stored in one of Records 210 of Database 
140. Generate Code Step 425 may include all or a subset of 
the total code of the computer program. If all of the code is 
generated, then different parts of the generated code are 
stored in different Records 210. 

0049. In an optional Store Compiled Code Step 430 any 
code generated in Generate Code Step 425 is stored in one or 
more Records 210 of Database 140 using Database Manage 
ment Logic 150. Retrieve Code Step 420 is then attempted 
again. This storage may occur in an original copy of Database 
140 or a cached copy of Database 140. A cached copy is 
optionally created by Code Execution Logic 160 or other 
elements of Computing System 100. 
0050. In a Provide Code Step 435, the executable code 
retrieved in Retrieve Code Step 420 is provided to Operating 
System Logic 130 for execution. This execution typically is 
not dependent of Database Management Logic 150. For 
example, as illustrated in FIG.3, Operating System Logic 130 
and Database Management Logic 150 are optionally included 
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on different computing devices. The code is, thus, optionally 
executed on Operating System Logic 130 remote from Data 
base Management Logic 150. 
0051. In a Generate Query Step 440, a second query is 
generated. This query is configured to retrieve further code of 
the computer program from Database 140. The second query 
is optionally based on a result of the execution of the retrieved 
first code. For example, the execution of the retrieved first 
code may generate a value that determines program flow, e.g., 
the object of a subsequent IF or CASE statement. This value 
may then be included in the second query as a parameter. 
0052. In a Use Query Step 445, the generated second 
query is used to identify a second of Records 210 of Database 
140. This second of Records 210 may include compiled code 
of the computer program, other executable code, non-com 
piled code, data, Scripts, mark-up language, images, Source 
code, and/or the like. 
0053. In a Receive Code Step 450, executable code is 
received from the second database record as a result of the 
second query. This code is received by a computing device 
including Operating System Logic 130, for example Manage 
ment Server 305. The executable code is optionally received 
via Network 120. 
0054) In a Provide Code Step 455, the executable code 
received in Receive Code Step 445 is provided to Operating 
System Logic 130 for execution. This execution is optionally 
independent of Database Management Logic 150, although 
the execution may generate a result that is later used to access 
Database 140 using Database Management Logic 150. As 
such, the Steps Generate Query 440 through Provide Code 
455 may be repeated to retrieve and execute multiple pieces of 
code from Database 140. This process may continue until the 
computer program is terminated. 
0055 FIG. 5 illustrates methods of creating and modify 
ing a computer program, according to various embodiments 
of the invention. In these methods source code is received and 
compiled. The compiled code is stored in an indexed manner 
in multiple pieces within Records 210. The method optionally 
includes further steps in which the source code or other data 
are stored, the stored compiled code is modified, the Database 
Management Logic 150 is used to provide additional features, 
and/or the database computer program is provisioned by Sup 
plying a copy of Database 140. The steps illustrated in FIG.5 
may be performed in alternative orders. 
0056. In a Receive Source Code Step 510, the source code 
of a computer program is received by Computing System 100. 
The computer program may be received from a storage 
device, from another computing device via Network 120, or 
from a user entering text. The received source code typically 
includes a plurality of functions. 
0057. In a Compile Step 515, the source code received in 
Receive source Code Step 510 is compiled using Code Com 
pilation Logic 170. This step may include generating a single 
block of compiled code or generating multiple pieces of com 
piled code divided as discussed elsewhere herein. For 
example, Code Compilation logic 170 may be used to divide 
the compiled code into pieces that can be separately stored in 
Records 210 of Database 140. For example, in some embodi 
ments, Code Compilation logic 170 is used to produce sepa 
rate pieces of compiled code based on functions or program 
flow of the source code. The compiled code generated in 
Compile Step 515 is configured for execution on Operating 
System Logic 130 and is typically in byte code, object code, 
machine code, and/or the like. 
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0058. In a Store Step 520, the compiled code generated in 
Compile Step 515 is stored in Records 210 of Database 140. 
Each piece of the compiled code is optionally stored in a 
separate member of Records 210. If the code was generated in 
multiple pieces in Compile Step 515 then these pieces can 
typically be stored directly. However, if Compile Step 515 
results in a single block of compiled code, then Store Step 520 
includes dividing this block into separate pieces. This divi 
sion may be performed using Code Management Logic 180 
and typically includes dividing the code up on one or more of 
the basis discussed elsewhere herein. 
0059 Store Step 520 optionally includes storing further 
information, in addition to compiled code. For example, Store 
Step 520 may include storing other executable code, configu 
ration code, data to be operated on by the code, type infor 
mation, or any of the other information discussed herein. 
0060. In an Index Step 525, the members of Records 210 
in which compiled code are stored are indexed. The indexing 
process is typically performed using Code Management 
Logic 180 and/or Database Management Logic 150. The 
indexing is configured for the identification and retrieval of 
the stored compiled code and optionally other information. 
Each separately stored piece of code is typically associated 
with a unique index or set of indexes. Thus, each piece of code 
may be identified using the indexing. In some embodiments, 
Index Step 525 includes adding labels (or other identifiers) 
meaningful to program flow to Records 210. For example, a 
label added in Index Step 525 may identify a piece of code as 
a program flow destination following a conditional statement. 
0061. In an optional Store Source Step 530, the source 
code received in Receive Source Code Step 510 is stored. The 
Source code is optionally stored in pieces with the compiled 
code in Database 140, or in pieces in a separate database 
having a structure similar to that of Database 140, e.g., where 
Field 220 is used to store source code rather than compiled 
code. Alternatively, Store Source Step 530 may include stor 
ing the source code in a conventional text file. 
0062. In an optional Store Configuration Data Step 535, 
configuration data is stored in Database 140. This configura 
tion data is configured for providing a user with alternative 
configurations of the computer program represented by the 
received source code. For example, in some embodiments, 
more than one set of configuration data is stored in Database 
140, each set in a different data record. A query executed 
using Database Management Logic 150 may then be used to 
retrieve a configuration desired by a user or appropriate for a 
specific hardware target, or the like. 
0063. In an optional Modify Step 540, compiled code 
within Records 210 is modified. This modification process 
may include altering the stored source code or receiving new 
Source code, compiling the altered or new Source code, and 
replacing compiled code stored in one or more of Records 210 
with the new compiled source code. Modify Step 540 may be 
performed using Code Management Logic 180 to modify the 
source code, Code Compilation Logic 170 to compile the 
source code, and Database Management Logic 150 to store 
the new compiled code in one or more of Records 210. 
0064. Modify Step 540 is optionally performed on one 
piece of the compiled code at a time. For example, the modi 
fication may be made to compiled code stored in only one or 
a subset of Records 210. Other compiled code, of the same 
computer program, need not necessarily be recompiled. As 
Such, the modification and recompiling may be limited to a 
single piece of code separated from other code on the basis of 
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function, functionality, program flow, or the like. In some 
embodiments Code Compilation Logic 170 is configured to 
operate in a production mode and a development mode. A 
greater amount of the compiled code is recompiled in the 
production mode relative to the development mode, after 
modification of the code. 
0065. In an optional Version Management Step 545, ver 
sion control of the stored compiled code, and other parts of the 
computer program are performed using logging capabilities 
of Database Management Logic 150. For example, in some 
embodiments, Database Management Logic 150 includes a 
logging feature configured to log changes in Database 140. 
This feature may be used to track changes in the computer 
program Likewise, Database Management Logic 150 may 
have a rollback feature configured to return the database to a 
previous state. This feature may be used to restore previous 
versions of code. In some embodiments, Database Manage 
ment Logic 150 is configured to keep multiple copies of 
Database 140 or individual Records 210 and to track these 
copies using version information. 
0066. In an optional Control Access Step 550, access con 

trol features of Database Management Logic 150 are used to 
control access to the computer program or features thereof. 
For example, Database Management Logic 150 may be con 
figured to control access to particular Records 210 or sets 
thereof within Database 140 (or control access to Database 
140 in its entirety). This access control can be used to prevent 
a user from accessing pieces of compiled code associated 
with specific functionality, specific data, images, or any other 
aspect of the computer program. 
0067. In an optional Provision Step 555, the computer 
program is provisioned to a computing device by providing a 
copy of Database 140 to that computing device. This provi 
sioning may occur over Network 120. The step takes advan 
tage of the fact that, in some embodiments, Database 140 is 
portable. 
0068. Several embodiments are specifically illustrated 
and/or described herein. However, it will be appreciated that 
modifications and variations are covered by the above teach 
ings and within the scope of the appended claims without 
departing from the spirit and intended scope thereof. For 
example, the various logic discussed herein may comprise 
hardware, firmware and/or software stored on a computer 
readable media. Different parts of a computer program are 
optionally stored within different tables of Database 140. For 
example, where a computer program comprises multiple 
source files and/or object files, each of these may be stored in 
a separate table. The compiled code discussed herein is 
optionally configured for execution within a browser. The 
various embodiments discussed herein may be applied to web 
or non-web applications. The compiled code discussed here 
may be executed on a virtual machine. Likewise, various 
components of Computing System 100 may include virtual 
machines. 

0069. The embodiments discussed herein are illustrative 
of the present invention. As these embodiments of the present 
invention are described with reference to illustrations, various 
modifications or adaptations of the methods and or specific 
structures described may become apparent to those skilled in 
the art. All Such modifications, adaptations, or variations that 
rely upon the teachings of the present invention, and through 
which these teachings have advanced the art, are considered 
to be within the spirit and scope of the present invention. 
Hence, these descriptions and drawings should not be con 
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sidered in a limiting sense, as it is understood that the present 
invention is in no way limited to only the embodiments illus 
trated. 
What is claimed is: 
1. A system comprising: 
a computing device; 
operating system logic configured to run on the computing 

device and stored on a computer readable media of the 
computing device; 

a database stored on a computer readable media and 
including data records configured to store compiled 
code of a computer program; 

database management logic configured for accessing the 
database; and 

code execution logic configured to retrieve the compiled 
code from the data records by executing one or more 
queries on the database management logic, and to 
execute the retrieved code on the operating system logic. 

2. The system of claim 1, wherein at least part of the 
compiled code is stored as a function. 

3. The system of claim 1, wherein at least part of the 
compiled code is configured to controla device external to the 
database. 

4. The system of claim 1, wherein the compiled code 
includes compiled python code, compiled Microsoft .NET 
Common Intermediate Language code, Perl, PHP, Ruby, or 
compiled Java code. 

5. The system of claim 1, wherein the database further 
includes data records configured to store non-compiled code. 

6. The system of claim 1, wherein the database further 
includes data records configured to store source code of the 
compiled code. 

7. The system of claim 1, wherein the database further 
includes data records configured to store hypertext markup 
language, a Script, or extended markup language. 

8. The system of claim 1, wherein the code execution logic 
is further configured to execute a computer program by mak 
ing a plurality of queries on the database and to execute a 
plurality of compiled code returned as a result of these que 
1S. 

9. The system of claim 8, wherein a program flow of the 
computer program is dependent on the queries. 

10. The system of claim 1, wherein the code execution 
logic is further configured to determine the queries, the que 
ries being based on conditional program flow logic. 

11. The system of claim 1, further comprising code man 
agement logic configured for modifying the compiled code. 

12. The system of claim 11, wherein the code management 
logic is configured to be accessed via a browser. 

13. The system of claim 11, wherein the code management 
logic is configured to edit Source code within the database at 
a level of individual records. 

14. The system of claim 11, wherein the code management 
logic is configured to edit and recompile the code on a record 
by-record basis. 

15. The system of claim 11, wherein the code management 
logic is configured to provision an application to the comput 
ing device by sending the database to the computing device 
via a network. 

16. The system of claim 11, wherein the code-management 
logic is remote from the computer device. 

17. The system of claim 1, further comprising code com 
pilation logic configured to generate the compiled code from 
Source code. 
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18. The system of claim 1, wherein the code execution 
logic is further configured to execute a database query to 
determine if part of the compiled code is available in the 
database, and to use the code compilation logic to generate 
the part of the compiled code if the part of the compiled code 
is not available in the database. 

19. The system of claim 18, wherein the code execution 
logic is further configured to cache a copy of the generated 
part of the compiled code in the database. 

20. A method comprising: 
receiving a request to execute a computer program; 
executing a first query to identify a first database record, of 

a database, in which a subset of compiled code of the 
computer program is stored; 

retrieving first code from the identified first database record 
as a result of the first query; 

providing the retrieved first code to an operating system for 
execution; 

generating a second query based on a result of the execu 
tion of the retrieved first code: 

using the generated second query to identify a second 
database record, of the database, in which compiled 
code of the computer program is stored; 

retrieving the compiled code from the second database 
record as a result of the second query; and 

providing the retrieved compiled code to the operating 
system for execution. 

21. The method of claim 20, wherein the request is received 
over a computing network. 

22. The method of claim 20, wherein the second query is 
based on conditional program flow logic of the computer 
program. 

23. The method of claim 20, wherein the second code 
consists of a compiled function. 

24. The method of claim 20, further comprising determin 
ing that the compiled code is not available in the database, 
generating the compiled code, and storing the generated com 
piled code in the database. 
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25. The method of claim 20 wherein the first code com 
prises source code. 

26. A system comprising: 
a computing device; 
operating system logic configured to run on the computing 

device and stored on a computer readable media of the 
computing device; 

a database stored on a computer readable media and 
including data records configured to store source code of 
a computer program; 

database management logic configured for accessing the 
database; and 

code compilation logic configured to retrieve the source 
code from the data records by executing one or more 
queries on the database management logic, and to com 
pile the retrieved source code on the operating system 
logic. 

27. A system comprising: 
a computing device; 
operating system logic configured to run on the computing 

device and stored on a computer readable media of the 
computing device; 

a database stored on a computer readable media and 
including data records configured to store compiled 
code of a computer program; 

code management logic configured to provision an appli 
cation to the computing device by sending the database 
to the computing device via a network; 

database management logic configured for accessing the 
database; and 

code execution logic configured to retrieve the compiled 
code from the data records by executing one or more 
queries on the database management logic, and to 
execute the retrieved code on the operating system logic. 
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