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(57) Abstract: An Optimizer of Interdependent Information connected between the external system of input and storage of inter-
dependent information and the external system of dynamic processing of interdependent information; and containing sequentially
connected to each other means of reading from said external system of input and storage and interdependent information, step-by-step
identification, ordering, and storing of the fragments of the collection of said interdependent information based on their sequential
interdependence, as well as the means of identificaiton and storing of the individual fragments containing, respectively, the input and
output parameters from said collection based on the initially assigned address information about the zones of location of the input
and output information within said system of input and storage and interdpendent information; and the means of translation and
storage of the information about said memorized identified and ordered fragments of said collection of interdependent information
for its subsequent use in said system of dynamic processing of interdependent information.
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OPTIMIZER OF INTERDEPENDENT INFORMATION

Field of the Invention

[0001] This invention relates to the systems that implement various methods of
transformation of the collections of interdependent information. Usually, such information is
inputted and stored in the form of its fragments within various systems, such as, for
example, “electronic spreadsheet”-type systems. The need to transform such interdependent
information arises in many cases in the context of the tasks of executing high speed
frequently repetitive calculating operations. Such tasks arise from the need to perform large
number of calculations during the short time intervals.

Backqround of the Invention

[0002] The known systems of input and storage of interdependent information, such
as “electronic spreadsheet”-type systems, do not allow to directly attain high speed of
calculating operations when such calculating operations are repeated many times during the
short time interval. Thus the use of such systems interacting directly with the external
systems of dynamic processing of interdependent information considerably limits the
efficiency of performance of the latter systems,

Summary of the Invention

[0003] The above main disadvantages of stich known systenis of inputand storage of
interdependent information arise from the fact that their functional structure assumes the
execution of repetitive process of identification of dependencies, preparation and use of the
entire interdependent information, respectively, at each and every step of repetitive
calculating operations.

[0004] The objective of this invention is introducing an Optimizer of Interdependent
Information, principle of construction of which allows realization of new methodological
approaches in the implementation of the processes of ordering reading and transformation
of the collection of fragments of interdependent Information. Note that the introduced
Optimizer ensures the preparation of said information into the type and form convenient for
the efficient execution of the subsequent high speed repetitive calculating operations.

[ooos] The fundamentally new capabilities of the introduced Optimizer are made
possible because it combines the Information Reading and Ordering Subsystem, the
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Translation Subsystem, and the Information Zones Assignment Unit. Said combination in
the Optimizer's functional structure, together with its internal functional links and its
external links to the external System of Input and Storage of Interdependent Information
and to the external System of Dynamic Processing of Interdependent Information, provides
fundamentally new kind of channel of communication and transformation between said
external systems of input and storage of interdependent information and its dynamic
processing,

[0006] The illustrative embodiment comprises a method of optimizing a spreadsheet
that is characterized by a plurality of cell formulas and their interdependence, the method
comprising: reading a plurality of cell formulas and their interdependence; and transforming

the cell formulas and their interdependence into a sequence of instructions.

Brief Description of the Drawings

[0007] Fig.1 shows one possible version of a block diagram of the functional
structure of Optimizer of Interdependent Information.

Detailed Description

[ooo08] Fig.1 shows one possible version of a block diagram of the functional
structure of Optimizer of Interdependent Information. Optimizer 1 contains the Information
Zones Assignment Unit 2, the Unit of Ordering Reading of Information 3, the Input
Information Identification Unit 4, the Output Information Identification Unit 5, the Memory
Unit 6; the-Franslation Unit 7, and the Memory Unit-8: Fhe Information -Zones Assignment
Unit 2 has two assignment inputs and two corresponding outputs. The Unit of Ordering
Reading of Information 3 has the control output, the data output and the data input. Input
Information Identification Unit 4 has the assignment input connected to the first output of
Unit 2, the data input connected to the data output of Unit 3, and the data output. Output
Information Identification Unit 5 has the assignment input connected to the second output
of Unit 2, the data input connected to the data output of Unit 3, and the data output. The
Memory Unit 6 has three data inputs connected to respective data outputs of Units 3, 4, 5.
The Unit 6 also has three data outputs and the control output. The Translation Unit 7 has
three data inputs connected to the corresponding data dutputs of Unit 6 and the control
input connected to the control output of Unit 6. Moreover, the Unit 7 has three data outputs
and the control output. The Memory Unit 8 has three data inputs connected to the
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corresponding data outputs of Unit 7 and the control input connected to the control output
of Unit 7. Moreover, the Unit 8 has three data outputs.

[0009] The above listed Units 3, 4, 5, and 6 together with their external and internal
functional links comprise the Information Reading and Ordering Subsystem IOS of the
described Optimizer 1. The Units 7 and 8 together With their external and internal functional
links comprise the Translation Subsystem TS of the described Optimizer 1. The control
output and the data input of Unit 3, as well as three data output of Unit 8 comprise the
structure of external communication links of the described Optimizer 1. With this, the
control output of Unit 3 is connected to the control input of the external System of Input
and Storage of Interdependent Information 9, while the data input of Unit 3 is connected to
the data output of System 9. The example of the System 9 can be the system of input and
storage of interdependent information of “electronic spreadsheet”-type. Note that such
“electronic spreadsheet”-type System 9, may, as a rule, have several information zones:
Input Information Zone 9.1, Interdependent Output Information Zone 9.2, and
Interdependent Main Information Zone 9.3. Note that, when the “electronic spreadsheet”-
type system is used, the information zones 9.2 and 9.3 have the data outputs that may, in
reality, be combined into the single data output of System 9, to which the data input of Unit
3 may connect. The data outputs of Unit 8 are connected to the corresponding inputs of the
external System of Dynamic Processing of Interdependent Information 10,

[0010] The introduced Optimizer of Interdependent Iﬁformation 1 shown on Fig.1
performs the function of optimization of interdependent information inputted and stored in
the external System 9-with.the purpose of transforming. said information into the type and
form optimal for the dynamic processing performed by the external System 10. Thus the
Optimizer is intended to ensure an independent process optimizing the possibility of using
the entire collection of the fragments of interdependent information, inputted into the
System 9, by the system of dynamic processing 10. Said process is implemented in the
Optimizer as follows,

[0011] Prior to the commencement of work of the Optimizer 1, the operator inputs
into the Unit 2, through its assignment inputs, the information, respectively, Zi - about the
zone of location of input information 9.1 within the System 9, and Zo - about the zone of
location of output information 9.2 within the System 8. Note that the information zone 9.2
contains the interdependent output information Io, while the information zone 9.3 contains
the main collection of interdependent information I. The entire collection of fragments of

said interdependent information Io and I is inputted by the operator into the “electronic

3
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spreadsheet”-type system in advance taking into account the zoning of said system. Also
note that the operator inputs each fragment of said collection of interdependent information
into its respective cell within the restricted zones of the “electronic spreadsheet”-type
system 9. Such information is inputted into the System 9 With the purpose of its subsequent
use during the execution of the frequently repetitive calculating operations.

[0012] After this, a command is issued from the Unit 3, through its control output, to
the System 9 to begin reading the fragments of interdependent information from its
information zones, respectively, 9.2 and 9.3. The read information o and I is sent to the
data input of Unit 3. During this, the Unit 3 interacting with the “electronic spreadsheet”
performs the ordering reading of the fragments of the collection of interdependent
information located in their respective cells of the “electronic spreadsheet”. Note that the
process of ordering of said information is performed in the Unit 3 by means of step-by-step
identification and ordering of said fragments of the collection of interdependent information
based on their sequential interdependence in the cells of the “electronic spreadsheet”.
Simultaneously with the execution of the process of ordering reading of interdependent
information in the Unit 3, from its data output said information is sent to the data inputs of
Units 4 and 5, respectively. Also, the information from the outputs of Unit 2, respectively,
Zi and Zo, is sent to the assignment inputs of Units 4 and 5. Note that the Input
Information Identification Unit 4, during the processing of the entire collection of the
fragments of interdependent information, performs the analysis of said collection taking into
account the addresses of the input information Zi and identifies, step-by-step, those
fragments of interdependent information that eontain the input parameters Bi. At the same
time, the Output Information Identification Unit 5, during the processing of the entire
collection of the fragments of interdependent information, berforms the analysis of said
collection taking into account the addresses of the output information Zo and identifies,
step-by-step, those fragments of interdependent information that contain the output
parameters Po. The information from data outputs of Units 3, 4, and 5 is continuously sent
to the data inputs of Memory Unit 6. Upon completion of the above described processes in
the Units 3, 4, and 5, the Unit 6 memorizes the ordered collection of the fragments of
interdependent information Ior as well as the fragments containing the input parameters Pi
and the fragments containing the output parameters Po. Said information memorized in
Unit 6 is sent to its three data outputs. At the same time, from the control output of Unit 6,
a command is sent to the control input of the Translation Unit 7. The Unit 7 commences the
process of transformation (translation) of the information sent to its data inputs from the

4
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data outputs of Unit 6. Note that the information sent to Unit 7 is transformed into the type
that is optimal for its subsequent high-speed use in calculating operations. For example,
such transformation may involve the known principles of conversion (translation) of the
ordered fragments of interdependent information into the computer machine code that
allows the execution of high-speed calculating operations with their possible multiple
dynamic recurrence. After the completion of the transformation (translation) process, the
information Ior, Pi and Po, transformed into analogous, but of the new type, translated
information, respectively, Iort, Pit and Pot, is sent from the corresponding data outputs of
Unit 7 to the data inputs of Memory Unit 8. The Memory Unit 8, upon a command issued
from the Unit 7 to the control input of said Unit 8, memorizes all said translated
information. The translated ordered interdependent information Iort, the translated
information about the input parameters Pit, and the translated information about the output
parameters Pot are sent from the data outputs of Unit 8 to the corresponding inputs of the
external System of Dynamic Processing of Interdependent Information 10.

[0013] The entire collection of translated interdependent information Iort, as well as
the translated information about the input parameters Pit and the translated information
about the output parameters Pot, may be used in the external System 10 during the
process of executing of the high-speed calculating operations by said System 10. Note that
for the burpose of solving the various tasks the process of said calculating operations may
be repeated multiple times in the System 10 with the changing values of the input
parameters.

- foota] It should be noted that-the Unit of Ordering Reading of Information 3-may
implement several alternatives of possible processes of ordering reading of the fragments of
the collection of interdependent information located in their respective cells of the
“electronic spreadsheet”. With this, the step-by-step identification and ordering of said
fragments of the collection of interdependent information based on their sequential
interdependence in the cells of the “electronic spreadsheet” may be implemented:

- from the fragments containing the output parameters in the priority order and in the
direction along the interdependence chain towards the fragments containing the
input parameters;

- from the fragments containing the input parameters in the priority order and in the
direction along the interdependence chain towards the fragments containing the

output parameters;
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- from any fragment in two directions along the interdependence chain, both towards
the fragments containing the input parameters and towards the fragments containing
the output parameters;

[0015] also, the other possible processes that utilize combined (from above
described) approaches may be implemented.

[0o16] Depending on the specifics of interdependencies in the collection of the
fragments of interdependent information of the “electronic spreadsheet”, which is read and
ordered by the Unit 3, one or several different chains produced from the interdependent
fragments of the of said collection may be formed. Note that the Memory Unit 6 memorizes
all chains of interdependent fragmented information produced by the Unit 3. The storing of
said chains in the Unit 6 allows the Translation Unit 7 to take into account such structuring
arrangements of interdependent information and transform said information into the
analogous form, but in the new translated type, optimal for the subsequent high-speed
calculations. '

foo17] Therefore, the fundamentally novel methodological approach of optimization
of the collection of the fragments of interdependent information implemented by the
functional units of Optimizer 1 provides radically new possibilities in optimization and
transformation of said information. The combination of functional units and their internal
links, forming the Information Reading and Ordering Subsystem IOS, together with the
capability of the Information Zones Assighment Unit 2, as well as with the external links to
the “electronic spreadsheet”-type Systems of Input and Storage of Interdependent
Information 9 provides-an-entirely new capability of-preparation of interdependent
information for its subsequent transformation (translation). Such novel approach makes

. possible the preparation of a combination of several characteristics related to the used
collection of the fragments of interdependent information simultaneously. The latter
provides the possibility of implementing the most efficient process of the transformation
(translation) of said information into the type optimal for its subsequent dynamic
processing.

roo18] Fundamentally new principles of construction and capabilities of the
introduced Optimizer of Interdependent Information warrant its wide application in various
systems, especially those related to the need to perform high-speed calculations repeated
multiple times using large collections of various interdependent information

[oo197 It is to be understood that the above-described embodiments are merely
illustrative of the present invention and that many varlations of the above-described

6
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embodiments can be devised by those skilled in the art without departing from the scope of
the invention. It is therefore intended that such variations be included within the scope of
the following claims and their equivalents.

[0020] Whét is claimed is:
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1. An apparatus connected between an external system of input and storage of
interdependent information and an external system of dynamic processing of interdependent
information, said apparatus comprising‘: '

means for reading from said external system of input and storage of interdependent
information, step-by-step identification, ordering, and storing of the fragments of the
collection of said interdependent information based on their sequential interdependence;

means for identification and storing of the individual fragments containing,
respectively, the input and output parameters from said collection based on the initially
assigned address information about the zones of location of the input and output
information within said system of input and storage of interdependent information; and

means for translation and storage of the information about said memorized identified
and ordered fragments of said collection of interdependent information for its subsequent

use in sald system of dynamic processing of interdependent information

2. An apparatus connected between the external “electronic spreadsheet”-type
system of input and storage of interdependent information and the external system of
dynamic processing of interdependent information; and containing the Information Zones
Assignment Unit, the Information Reading and Ordering Subsystem, and the Translation
Subsystem; where said Information Zones Assignment Unit has the input of assignment of
the information about the zone of location of input information in the system of input and
storage of interdependent information and the input of assignment of the information about
the zone of location of output information in the system of input and storage 6F
interdependent information, as well as two outputs, corresponding to said inputs, connected
to their corresponding two assignment inputs of the Information Reading and Ordering
Subsystem, which has the external control output and the external data input, as well as the
internal control output, the data output of the ordered collection of the fragments of
interdependent information, the data output of the fragments of interdependent information
containing the input parameters, and the data output of the fragments of interdependent
information containing the output parameters, where sa'id outputs are respectively
connected to the internal control input and three data inputs of said Translation Subsystem,
which has the external data output of the ordered collection of interdependent translated
information, the external data output of the fragments of interdependent translated
information containing the input parameters, and the external data output of the fragments
of interdependent translated information containing the output parameters; where the

8
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external control output and external data input of the Information Reading and Ordering
Subsystem are connected, respectively, to the control input and data output of the collection
of interdependent information of said external system of input and storage of
interdependent information, while said external data outputs of the Translation Subsystem
are connected to the corresponding data inputs of said external system of dynamic
processing of interdependent information.

3. The apparatus of claim 2 wherein the Information Reading and Ordering
Subsystem contains the Unit of Ordering Reading of Information, the Input Information
Identification Unit, the Output Information Identification Unit, and the Memory Unit
containing the internal control output, the data output of the ordered collection of the
fragments of interdependent information, the data output of the fragments of
interdependent information containing the input parameters, and the data output of the
fragments of interdependent information containing the output parameters, whereas said
outputs are also the outputs of the Information Reading and Ordering Subsystem;
moreover, the data inputs of the Memory Unit are connected, respectively, to the data
outputs of the Unit of Ordering Reading of Information, the Input Information Identification
Unit, and the Output Information Identification Unit; whereas the Unit of Ordering Reading
of Information has the control output and the data input, that also serve as, respectively,
the external control output and the external data input of said Information Reading and
Ordering Subsystem; while the data output of the Unit of Ordering Reading of Information is
connected to the data inputs of the Input Information Identification Unit and the Output
Information Identification Unit, the assignment inputs of which are connected, respectively,
to the assignment input of the information about the zone of location of the input
information in the system of input and storage of interdependent information, and to the
assignment input of the information about the zone of location of output information in thé
system of input and storage of interdependent information; and the Translation Subsystem
contains the Translation Unit and the Memory Unit, where the internal control input, the
data input of the ordered collection of the fragments of interdependent information, the data
input of the fragments of interdependent information containing the input parameters, and
the data input of the fragments of interdependent information containing the output
parameters are connected to the corresponding outputs of the Information Reading and
Ordering Subsystem, while the internal control output, the data output of the ordered
collection of the fragments of interdependent translated information, the data output of the
fragments of interdependent translated information containing the input parameters, and

9
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the data output of the fragments of interdependent translated information containing the
output parameters are connected to the corresponding inputs of the Memory Unit, three
corresponding data outputs of which also serve as the external data outputs of the

Translation Subsystem and the Optimizer as a whole.

4, The apparatus of claim 3 wherein the Unit of Ordering Reading of Information
implements the process of reading of the fragments of the collection of interdependent
information located in their respective cells of the “electronic spreadsheet”-type system of
input and storage of interdependent information with the simultaneous step-by-step
identification and ordering of said fragments based on their sequential interdependence in
the cells of said “electronic spreadsheet”-type system by means of implementing said step-
by-step identification from the fragments containing the output parameters in the priority
order and in the direction along the interdependence chain towards the fragments
containing the input parameters.

5, The apparatus of claim 3 wherein the Unit of Ordering Reading of Information
implements the process of reading of the fragments of the collection of interdependent
information located in their respective cells of the “electronic spreadsheet”-type system of
input and storage of interdependent information with the simultaneous step-by-step
identification and ordering of said fragments based on their sequential interdependence in
the cells of said “electronic spreadsheet”-type system by means of implementing said step-
by-step identification from the fragments containing the input parameters in the priority
order and in the direction along the interdependence chain towards the fragments
containing the output parameters. v

6. The apparatus of claim 3 wherein the Unit of Ordering Reading of Information
implements the process of reading of the fragments of the collection of interdependent
information located in their respective cells of the “electronic spreadsheet”-type system of
input and storage of interdependent information with the simultaneous step-by-step
identification and ordering of said fragments based on their sequential interdependence in
the cells of said “electronic spreadsheet”-type system by means of implementing said step-
by-step identification from any fragment in two directions along the interdependence chain,
both towards the fragments containing the input parameters and towards the fragments
containing the output parameters.

7. A method of optimizing a spreadsheet that is characterized by a plurality of cell
formulas and their interdependence, said method comprising:

10
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reading a plurality of cell formulas and their interdependence; and

transforming the cell formulas and their interdependence into a sequence of
instructions.

11
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