
;e3eZX/W&&'|*+.6/TX/5 10  1 DESCRIPTION 0 3 OCT 2002  CALL DETAIL GATHERING
APPARATUS, CALL DETAIL PROCESSING APPARATUS, CALL DETAIL MANIPULATING
APPARATUS, CALL DETAIL MANAGING APPARATUS, CALL DETAIL MANIPULATING SYSTEM,
CALL DETAIL GATHERING METHOD, CALL DETAIL PROCESSING METHOD, CALL DETAIL
MANIPULATING METHOD, AND CALL DETAIL MANAGING METHOD Technical Field The
present invention relates to a call detail gathering apparatus, a call 15
20 detail processing apparatus, a call detail manipulating apparatus, a
call detail managing apparatus, a call detail manipulating system, a call
detail gathering method, a call detail processing method, a call detail
manipulating method, and a call detail managing method. More particularly,
the present invention relates to a technology for accommodating a delay if
such a delay takes place in gathering and processing call detail records.
Background Art In a telecommunication service, call information generated
when a user uses the telecommunication service is processed into a CDR
(call detail record) by an exchange installed in a network. Settlement of a
communication charge that occurs as a result of the use of the
telecommunication service is performed on the basis of the CDR information.
2 s The volume of the CDR (or call information) generated is significantly
influenced by a local characteristic that depends upon the areas where the
CDR is generated, including urban areas, suburban areas, and local city
areas; or a temporal characteristic closely related to human activity hours
or economic activity hours.   CW00002/3062 0 3  C'~ 2002 Accordingly, the
processing efficiency of a billing system for carrying out settlement
processing of communication charges on the basis of CDR information
deteriorates if the aforesaid local characteristic or temporal
characteristic is not taken into account when carrying out such processing.
5 Furthermore, in the billing system that carries out the settlement
processing of communication charges on the basis of the CDR information,
if, for example, an exchange system that processes the CDR incurs failure,
then the processing of the CDRs involved in the settlement processing is
interrupted in the billing system. When the failure is removed thereafter,
the CDRs that would 1 o have been processed during the period of
interruption from the failure are processed all at once and flow into the
billing system, thus considerably influencing the settlement processing of
communication charges. Hence, the processing efficiency deteriorates unless
settlement processing of communication charges is carried out according to
the operating condition of the s s exchange system. Disclosure of Invention
The present invention provides a call detail gathering apparatus, a call
detail processing apparatus, a call detail manipulating apparatus, a call
detail a o managing apparatus, a call detail processing system, a call
detail gathering method, a call detail processing method, a call detail
manipulating method, and a call detail managing method that permit
efficient gathering and processing of call detail records according to
local characteristics, temporal characteristics, or the operating
conditions of a exchange system. 2 5 According to one mode of the present
invention, a call detail gathering apparatus that repeats a gathering cycle
operation for gathering call detail records that have occurred in a
predetermined occurrence period comprises a gathering unit for gathering
call detail records from an external unit, a starting unit for starting the
collection by the gathering unit at each predetermined start   CW00002/3062



p ~ pC'T 2002 3 time for the gathering cycle operation, a start canceling
unit that cancels starts of a next and a11 following gathering cycle
operations by the starting unit if a gathering cycle operation is not
finished within a predetermined period for the gathering cycle operation,
and a conditional starting unit that, if a start has been 5 canceled by the
start canceling unit, starts a next and a11 following gathering cycle
operations after the gathering cycle operation is finished. According to
another mode of the present invention, a call detail processing apparatus
that repeats a processing cycle operation for processing call detail
records that have occurred and have been gathered in a predetermined 10
occurrence period comprises a receiving unit for receiving call detail
records from an external apparatus, a processing unit for processing the
received call detail records, and a process suspending unit that, if a
processing cycle operation is not finished within a predetermined
processing cycle operation period, suspends a next and all following
processing cycle operations until the 15 processing cycle operation is
finished. According to still another mode of the present invention, a call
detail manipulating apparatus that repeats a gathering and processing cycle
operation for gathering and processing call detail records that have
occurred in a predetermined occurrence period comprises a gathering and
processing unit for 2 o gathering call detail records from an external
apparatus and for processing the call detail records, a starting unit for
starting the collection by the gathering unit at each predetermined start
time for the gathering and processing cycle operation, a start canceling
unit that cancels starts of a next and all following gathering and
processing cycle operations by the starting unit if a gathering and
processing 2 s cycle operation is not finished within a predetermined
period for the gathering and processing cycle operation, and a conditional
starting unit that, if a start has been canceled by the start canceling
unit, starts a next and all following gathering and processing cycle
operations after the gathering and processing cycle operation is finished.
CW00002/3062 ~ 3 ACT 2002 4 According to yet another mode of the present
invention, a call detail gathering apparatus that repeats a gathering cycle
operation for gathering, in a predetermined gathering period that
corresponds to the occurrence period, call detail records, that has
occurred in a predetermined occurrence period, s comprises a gathering unit
for gathering call detail records from an external apparatus, wherein the
gathering unit gathers, if some call detail records, that have occurred in
preceding gathering cycle operations, are still ungathered, the ungathered
call detail record as well as call detail records that have occurred in the
occurrence period. s o The gathering unit may alternatively comprise a
gathering limiter for limiting call detail records to be gathered in one
gathering cycle operation, and the gathering unit may gather ungathered
call detail records, which have been excluded by the gathering limiter, as
well as call detail records to be gathered in a next and a11 following
gathering cycle operations. 1 s The gathering limiter may gather the
excluded call detail records by limiting them within a range for one
gathering cycle operation even in a next and a11 following gathering cycle
operations. The call detail gathering apparatus may alternatively comprise
a starting unit for starting the collection by the gathering unit at each
predetermined start 2 o time for the gathering cycle operation, a start
canceling unit that cancels starts of a next and a11 following gathering
cycle operations by the starting unit if a gathering cycle operation is not
finished within a predetermined gathering cycle operation period; and a
conditional starting unit that, if a start has been canceled by the start
canceling unit, starts a next and all following gathering cycle 2 s
operations after the gathering cycle operation is finished. The gathering
unit may alternatively comprise a processing unit for processing the
gathered call detail records. According to a further mode of the present
invention, a call detail gathering apparatus that repeats a gathering cycle
operation for gathering call   CW00002/3062 5 0 ~ ACT 2002 



detail records that have occurred in a predetermined occurrence period
comprises a gathering unit for gathering call detail records from an
external apparatus, a dividing unit for dividing call detail records that
have occurred in an out-of service period, during which the call detail
record gathering apparatus s was out of service, into a predetermined
number of call detail records, and a distributing unit for distributing
call detail records that have been divided by the dividing unit to
following gathering cycle operation after the call detail record gathering
apparatus resumes its operation, wherein the gathering unit gathers the
call detail records distributed by the distributing unit as well as call
detail s o records that have occurred in the occurrence period. The
predetermined number of call detail records may be set within a range in
which a gathering cycle operation is finished within a predetermined
gathering cycle operation period in the gathering cycle operation. The call
detail gathering apparatus may alternatively comprise a starting s s unit
for starting collection by the gathering unit at each predetermined start
time for the gathering operation cycle, a start canceling unit that cancels
starts of a next and a11 following gathering cycle operations by the
starting unit if a gathering cycle operation is not finished within a
predetermined gathering cycle operation period, and a conditional starting
unit that starts a next and a11 2 o following gathering cycle operations
after the gathering cycle operation is finished if a start has been
canceled by the start canceling unit. The gathering unit may alternatively
comprise a processing unit for processing gathered call detail records.
According to a further mode of the present invention, a call detail 2 5
managing apparatus that manages a call detail gathering system, wherein the
call detail gathering system comprises a plurality of gathering apparatuses
for gathering call detail records from a plurality of external apparatuses
for accumulating call detail records, comprises an average gathered amount
computing unit for calculating an average gathered amount over a plurality
of   CW00002/3062 6 0 3 OCT 2002 gathering apparatuses on the basis of
gathered amounts of the gathering apparatuses, and an assignment setting
unit for setting the assignment of the external apparatuses to the
gathering apparatuses on the basis of the average gathered amount. s
According to another mode of the present invention, a call detail
manipulating system comprises a call detail processing apparatus that
repeats a processing cycle operation for processing call detail records
that have occurred and have been gathered in a predetermined occurrence
period, and comprises a receiving unit for receiving 1 o call detail
records from a call detail gathering apparatus, a processing unit for
processing the received call detail records, and a process suspending unit
that, if a processing cycle is not finished within a predetermined
processing cycle operation period, suspends a next and a11 following
processing cycle operations until the processing cycle operation is
finished; and 1 s a call detail gathering apparatus that repeats a
gathering cycle operation for gathering call detail records that have
occurred in a predetermined occurrence period and comprises a gathering
unit for gathering call detail records from an external apparatus, a
starting unit for starting the collection by the gathering unit at each
predetermined start time for the gathering cycle 2 0 operation, a start
canceling unit that cancels starts of a next and a11 following gathering
cycle operations by the starting unit if a gathering cycle operation is not
finished within a predetermined gathering cycle operation period, a
conditional starting unit that starts a next and a11 following gathering
cycle operations after the gathering cycle operation is finished if a start
has been 2 s canceled by the start canceling unit, and a transmitting unit
for transmitting the 



gathered call detail records to the call detail processing apparatus.
According to a further mode of the present invention, a call detail
manipulating system comprises a call detail processing apparatus that
repeats a processing cycle operation   CW00002/3062 U 3 0 C'~ 2002  for
processing call detail records that have occurred and have been gathered in
a predetermined occurrence period, and comprises a receiving unit for
receiving call detail records from a call detail gathering apparatus, a
processing unit for processing the received call detail records, and a
process suspending unit that, if s a processing cycle is not finished
within a predetermined processing cycle period, suspends a next and a11
following processing cycle operations until the processing cycle operation
is finished; and a call detail gathering apparatus that repeats a gathering
cycle operation for gathering, in a predetermined gathering period that
corresponds to the s o occurrence period, call detail records, that have
occurred in a predetermined occurrence period, and comprises a gathering
unit for gathering call detail records from an external apparatus, a
starting unit for starting the collection by the gathering unit at each
predetermined start time for the gathering cycle operation, a start
canceling unit that cancels starts of a next and a11 following s s
gathering cycle operations by the starting unit if a gathering cycle
operation is not finished within a predetermined gathering cycle operation
period, and a conditional starting unit that starts a next and a11
following gathering cycle operations after the gathering cycle operation is
finished if a start has been canceled by the start canceling unit, and a
transmitting unit for transmitting the 2 o gathered call detail records to
the call detail processing apparatus, wherein the gathering unit gathers,
if some call detail records, that have occurred in preceding gathering
cycle operations, are still ungathered, the ungathered call detail record
as well as call detail records that has occurred in the occurrence period.
2 s According to another mode of the present invention, a call detail
manipulating system comprises a call detail processing apparatus that
repeats a processing cycle operation for processing call detail records
that have occurred and have been gathered in a predetermined occurrence
period, and comprises a receiving unit for receiving call detail records
from a call detail gathering   CW00002/3062 0 3 ~T 2002 8 apparatus, a
processing unit for processing the received call detail records, and a
process suspending unit that, if a processing cycle operation is not
finished within a predetermined processing cycle operation period, suspends
a next and a11 following processing cycle operations until the processing
cycle operation is s finished; and a call detail gathering apparatus that
repeats a gathering cycle operation for gathering call detail records that
have occurred in a predetermined occurrence period and comprises a
gathering unit for gathering call detail records from an external
apparatus, a dividing unit for dividing call detail s o records that have
occurred in a suspension period, during which the call detail record
gathering apparatus was out of service, into a predetermined number of call
detail records, a distributing unit for distributing the call detail
records that have been divided by the dividing unit to a gathering cycle
operation after the call detail record gathering apparatus resumes its
operation, a starting unit for 1 s starting the collection by the gathering
unit at each predetermined start time for the gathering cycle operation, a
start canceling unit that cancels starts of a next and all following
gathering cycle operations by the starting unit if a gathering cycle
operation is not finished within a predetermined gathering cycle operation
period, a conditional starting unit that starts a next and a11 following
gathering 2 o cycle operations after the gathering cycle operation is
finished if a start has been canceled by the start canceling unit, and a
transmitting unit for transmitting the gathered call detail records to the
call detail processing apparatus, wherein the gathering unit gathers the
call detail records, that have been distributed by the distributing unit,
as well as call detail records that have occurred in the 2 s occurrence
period. According to still another mode of the present invention, a call
detail gathering method repeats a gathering cycle operation for gathering
call detail records that have occurred in a predetermined occurrence
period, and comprises a gathering step for gathering call detail records
from an external apparatus, a 



CW00002/3062 6 3 Q C T 2002 starting step for starting the collection in
the gathering step at each predetermined start time of the gathering cycle
operation, a start canceling step that cancels starts of a next and all
following gathering cycle operations by the starting step if a gathering
cycle operation does not terminate within a s predetermined period for the
gathering cycle operation, and a conditional starting step that starts a
next and a11 following gathering cycle operations after the gathering cycle
operation terminates if a start has been canceled in the start canceling
step. According to another mode of the present invention, a call detail 1 o
processing method that repeats a processing cycle operation for processing
gathered call detail records that have occurred and have been gathered in a
predetermined occurrence period comprises a receiving step for receiving
call detail records from an external apparatus, a processing step for
processing the received call detail records, and a process suspending step
that, if a processing 1 s cycle operation is not finished within a
predetermined processing cycle operation period, suspends a next and a11
following processing cycle operations until the processing cycle operation
is finished. According to still another mode of the present invention, a
call detail manipulating method that repeats a gathering and processing
cycle operation for 2 o gathering and processing call detail records that
have occurred in a predetermined occurrence period comprises a gathering
and processing step for gathering call detail records from an external
apparatus and for processing the call detail records, a starting step for
starting the collection in the gathering step at each predetermined start
time for the gathering and processing cycle operation, a 5 a start
canceling step for canceling starts of a next and a11 following gathering
and processing cycle operations in the starting step if a gathering and
processing cycle operation is not finished within a predetermined gathering
and processing cycle period, and a conditional starting step that starts a
next and all following gathering and processing cycle operations after the
gathering and processing   CW00002/3062 o ~ oc~ Zoo2 0 cycle operation is
finished if a start has been canceled in the start canceling step.
According to yet another mode of the present invention, a call detail
gathering method that repeats a gathering cycle operation for gathering, in
a predetermined gathering period that corresponds to the occurrence period,
call s detail records, that has occurred in a predetermined occurrence
period comprises a gathering step for gathering call detail records from an
external apparatus, wherein the gathering step gathers, if some call detail
records that have occurred in preceding gathering cycle operations are
still ungathered, the ungathered call detail records as well as call detail
records that have occurred in the occurrence 1 o period. The gathering step
may alternatively include a gathering limiting step for limiting call
detail records to be gathered in one gathering cycle operation, and the
gathering limiting step may gather ungathered call detail records, which
have been excluded in the gathering limiting step, as well as call detail
records to be 1 s gathered in a next and all following gathering cycle
operations. According to a further mode of the present invention, a call
detail gathering method that repeats a gathering cycle operation for
gathering call detail records that have occurred in a predetermined
occurrence period comprises a gathering step for gathering call detail
records from an external 2 o apparatus, a dividing step for dividing call
detail records that have occurred in a suspension period, during which the
call detail record gathering apparatus was out of service, into a
predetermined number of call detail records, and a distributing step for
distributing the call detail records, that have been divided in the
dividing step, to following gathering cycle operations after the call
detail 2 s record gathering apparatus resumes its operation, wherein the
gathering step gathers the call detail records distributed by the
distributing step as well as call detail records that have occurred in the
occurrence period. According to a further mode of the present invention, a
call detail management method for managing a call detail gathering system,
wherein the  



CW00002/3062 o ~ o c ~ zooz 11 call detail gathering system has a plurality
of gathering apparatuses for gathering call detail records from a plurality
of external apparatuses for accumulating call detail records, comprises an
average gathered amount computing step for calculating an average gathered
amount over a plurality of gathering apparatuses s on the basis of the
gathering amounts of the gathering apparatuses, and an assignment setting
step for setting the assignment of the external apparatuses to the
gathering apparatuses on the basis of the average gathered amount. Brief
Description of the Drawings 1 o Fig. 1 is a diagram showing a schematic
construction of a call detail record manipulating system in accordance with
a first embodiment of the present invention. Fig. 2 is a block diagram
showing a functional configuration of the call detail record manipulating
system in the first embodiment. 15 Fig. 3 is a diagram showing a hardware
configuration of a gathering apparatus shown in Fig. 1. Fig. 4 is a diagram
illustrating an operation example of the call detail record manipulating
system in the first embodiment. Fig. 5 is a diagram showing a schematic
construction of a call detail 2 o record manipulating system in accordance
with a second embodiment of the present invention. Fig. 6 is a block
diagram showing a functional configuration of a CDR manipulating apparatus
shown in Fig. 5. Fig. 7 is a diagram illustrating an operation example of
the call detail 2 s record manipulating system in the second embodiment.
Fig. 8 is a block diagram showing a functional configuration of a gathering
apparatus provided in a call detail record manipulating system in
accordance with a third embodiment of the present invention. Fig. 9 is a
diagram illustrating an operation example of the call detail   CW00002/3062
12 record manipulating system in the third embodiment. Fig. 10 is a block
diagram showing a functional configuration of a 



a 3 a~T 2002 gathering apparatus provided in a call detail record
manipulating system in accordance with a fourth embodiment of the present
invention. s Fig. 11 is a diagram illustrating an operation example of the
call detail record manipulating system in accordance with the fourth
embodiment. Fig. 12 is a diagram showing a schematic construction of a call
detail record manipulating system in accordance with a fifth embodiment of
the present invention. s o Fig. 13 is a block diagram showing a functional
configuration of a gathering apparatus shown in Fig. 12. Fig. 14 is a block
diagram showing a functional configuration of a managing apparatus shown in
Fig. 12. Fig. 15 is a diagram illustrating an operation example of the call
detail 15 record manipulating system in accordance with the fifth
embodiment. Fig. 16 is a diagram illustrating another operation example of
the call detail record manipulating system in accordance with the fifth
embodiment. Fig. 17 is a diagram illustrating yet another operation example
of the call detail record manipulating system in accordance with the fifth
embodiment. 20 Best Mode for Carrying Out the Invention [ 1 ] First
Embodiment [1.1] Configuration of the first embodiment 2 5 [ 1.1.1 ]
Schematic configuration of a call detail record manipulating system Fig. 1
shows a schematic configuration of a call detail record manipulating system
1 in accordance with a first embodiment of the present invention. As shown
in Fig. l, the call detail record manipulating system 1 is provided with a
gathering apparatus 10 that gathers CDRs (Call Detail Records),
CW00002/3062 ~ ~ d ~ "f 200Z 13 which are the records of call details, from
a CDR accumulating apparatus 14, which is an external apparatus, a
processing apparatus 1 I that processes the CDRs gathered by the gathering
apparatus 10, and an accumulating apparatus I2 that accumulates the CDRs
processed by the processing apparatus 11. s The gathering apparatus 10, the
processing apparatus 11, and the accumulating apparatus 12 are connected
with each other through the intermediary of a high-speed LAN (Local Area
Network), e.g., FDDI (Fiber Distributed Data Interface). 



[1.1.2] Functional configuration of the call detail record manipulating
system 10 [1.1.2.1] Functional configuration of the gathering apparatus
Referring to Fig. 2, a functional configuration of the gathering apparatus
10 will be described. As shown in Fig. 2, the gathering apparatus 10 has a
gathering job starting function 101 for starting a gathering job at each
predetermined start time of a 1 s cycle operation for repeating the
gathering and processing of CDRs that have occurred in a predetermined
period, and a gathering function 102 for gathering CDRs accumulated in the
CDR accumulating apparatus 14, which is an external apparatus. The
gathering apparatus 10 also includes a job start canceling function 103
that, if the collection of the CDRs is not finished within a a o
predetermined period, releases the gathering job starting function 101 in
the next cycle operation and after so as to prevent the gathering job from
being automatically started at the start time of the next cycle operation
and after. The gathering apparatus 10 further includes a conditional
starting function 104 that, if the start of the next and a11 following
cycle operations has been canceled by 2 5 the job start canceling function
103, starts the gathering of CDRs in the next and a11 following cycle
operations after the gathering of the CDRs currently being implemented is
finished, and a gathered result transmitting function 105 for transmitting
the gathered CDRs to the processing apparatus 11. [l.1.2.2] Functional
configuration of the processing apparatus   CW00002/3062 14 Referring to
Fig. 2, the functional configuration of the processing apparatus 11 will be
explained. o ~ ocT zooz As shown in Fig. 2, the processing apparatus 11 has
a receiving function 111 for receiving CDRs from the gathering apparatus
10, and a processing job s control function 112 for controlling the
processing job for processing the received CDRs. The processing apparatus
11 also has a processing function 113 for processing CDRs according to the
processing job controlled by the processing job control function 112, and a
processed result transmitting function 114 for transmitting the processed
CDRs to the accumulating apparatus 12. 1 o The processing includes, for
example, the preparation of settlement information for settling charges for
each carrier on the basis of the call information stored in the CDR. The
processing job control function 112 has a function for determining, before
starting the processing of CDRs, whether the processing of CDRs to be 15
implemented in the previous cycle operation or earlier is being continued.
And, if the processing job control function 112 determines that the
processing of CDRs to be implemented in the previous cycle operation or
earlier is being carried out, then it suspends the processing of CDRs to be
carried out in the present cycle operation until the processing that is
currently being continued is 2 o finished. [1.1.2.3] Functional
configuration of the accumulating apparatus Referring to Fig. 2, the
functional configuration of the accumulating apparatus 12 will be
explained. As shown in Fig. 2, the accumulating apparatus 12 has a
receiving control 2 5 function 121 for receiving CDRs from the processing
apparatus 11, and an accumulating function 122 for accumulating CDRs
received by the receiving 



control function 121. [1.1.3] Hardware configuration of the gathering
apparatus Referring to Fig. 3, the hardware configuration of the gathering
apparatus   CW00002/3062 15 10 will be explained. 0 3 0 i, T 2002 As shown
in Fig. 3, the gathering apparatus 10 is provided with a central processing
unit (CPU) 31 that integrally carries out arithmetic processing and control
processing, a read-only memory (ROM) 33 in which programs of 5 various
types of control have been stored, and a main memory (RAM) 32 for
temporarily storing a program being run and data, etc. The gathering
apparatus 10 is further provided with an auxiliary memory (HDD) 34 that
stores programs for controlling the job starting function 101, the
gathering function 102, the job start canceling function l03, the
conditional starting function l04, and the 1 o gathered result transmitting
function 105, which have been described above. Furthermore, the gathering
apparatus 10 is also provided with a communication control unit 35 serving
as a connecting interface for the connection with the CDR accumulating
apparatus 14, which is an external apparatus, the processing apparatus 11,
and the accumulating apparatus 12 through the intermediary of a 15
communication line, a keyboard 36 for entering diverse types of data, and a
display unit 37 for displaying processing results, etc. The CPU 31, the RAM
32, the ROM 33, the HDD 34, the communication control unit 35, the keyboard
36, and the display unit 37 are interconnected through a bus (BUS) 38. The
processing apparatus 11 and the accumulating apparatus 12 share a 2 o
hardware configuration similar to that of the gathering apparatus 10. [1.2J
Operation of the first embodiment [1.2.1] Schematic operation of the
gathering apparatus Referring to Fig. 2 and Fig. 3, the schematic operation
of the gathering apparatus 10 will be explained. 2 5 In the gathering
apparatus 10, when a predetermined start time of the cycle operation for
gathering and processing CDRs is reached, the CPU 31 causes a program for
controlling the job starting function 101 to be read from the HDD 34 and
stored in the RAM 32. Then, the CPU 31 starts the program for controlling
the job starting function 101.   CW00002/3062 16 Next, the CPU 31 causes a
program for controlling the gathering function 102 and data necessary for
executing the program to be read from the HDD 34 and stored in the RAM 32.
Then, the CPU 31 gathers CDRs from the CDR accumulating apparatus 14
connected through the intermediary of the s communication control unit 35
according to the program for controlling the gathering function 102. Next,
the CPU 31 causes a program for controlling the gathered result
transmitting function 105 to be read from the HDD 34 and stored in the RAM
32. Then, the CPU 31 gathers CDRs from the CDR accumulating apparatus 14 to
1 o the processing apparatus 11 connected through the intermediary of the
communication control unit 35 according to the program for controlling the
gathered result transmitting function 105. 



Furthermore, the CPU 31 causes a program for controlling the job start
canceling function 103, which releases the job starting function l01 in
next and s 5 all following cycle operations if the gathering of CDRs is not
finished within a predetermined period, to be read from the HDD 34 and
stored in the RAM 32. Then, the CPU 31 executes the program for controlling
the job start canceling function l03. Next, the CPU 31 causes a program for
controlling the conditional starting 2 o function 104 to be read from the
HDD 34 and stored in the RAM 32. Then, after the gathering to be performed
in the present cycle operation is finished, the CPU 31 executes a program
for controlling the gathering (the gathering function 102) to be carried
out in next and a11 following cycle operations. [ 1.2.2] Operation
performed when delay occurs 2 5 With reference to Fig. 4, an example of
operation performed if a delay takes place in gathering and processing CDRs
in the call detail record manipulating system 1 will be described. In this
example of operation, the gathering job and the processing job in an "Nth
cycle" and an "Nth + 3 cycle" illustrate a case where it has been
CW00002/3062 U ~ Q ~ T ZOOZ m possible to finish the jobs within a time
allocated to the cycle operation. Furthermore, the gathering job and the
processing job in an "Nth + 1 cycle" illustrate a case where it has not
been possible to finish the jobs within a time allocated to the cycle
operation. Furthermore, the gathering job in an "Nth + 2 s cycle"
illustrates a case where it has been possible to finish the job within a
time allocated to the cycle operation. The processing job in the "Nth + 2
cycle" illustrates a case where it has not been possible to finish the job
within a time allocated to the cycle operation. First, at the gathering
start time of the "Nth cycle", which is one cycle of s o the cycle
operation for gathering and processing CDRs, the gathering job for
gathering CDRs from the CDR accumulating apparatus 14 is timer-started by
the gathering job starting function 10l of the gathering apparatus 10 (step
S I ). In the gathering apparatus 10, CDRs are gathered from the CDR
accumulating apparatus 14 by the gathering function 102 according to the s
s started gathering job. Then, the gathered CDRs are transmitted by the
gathered result transmitting function 105 from the gathering apparatus 10
to the processing apparatus 11 (step S2). The CDRs received by the
receiving function 111 of the processing apparatus 11 are processed by the
processing function 113 that functions 2 o according to the processing job
controlled by the processing job control function 1l2 (step S3). In this
operation example, the gathering job and the processing job for CDRs in the
"Nth cycle" are finished within the time allotted to the "Nth cycle" (step
S4). 2 5 Next, at the gathering start time of the "Nth + 1 cycle", the
gathering job for gathering CDRs from the CDR accumulating apparatus 14 is
timer-started by 



the gathering job starting function 101 of the gathering apparatus 10 (step
SS). In the gathering apparatus 10, CDRs are gathered from the CDR
accumulating apparatus 14 by the gathering function 102 that functions
CW00002/3062 ~ ~ CC~ 2D02  according to the started gathering job. Then,
the gathered CDRs are transmitted by the gathered result transmitting
function l05 from the gathering apparatus 10 to the processing apparatus 11
(step S6). The CDRs received by the receiving function 111 of the
processing s apparatus 11 are processed by the processing function 113 that
functions according to the processing job controlled by the processing job
control function 112 (step S7). In this operation example, the gathering
job for CDRs in the "Nth +1 cycle" cannot be finished within the time
allotted to the "Nth + 1 cycle". i o Therefore, the job start canceling
function 103 of the gathering apparatus 10 cancels the gathering job that
would be timer-started at the gathering start time of the "Nth + 2 cycle"
(step S8). Then, when the CDR gathering job in the "Nth + 1 cycle" is
finished, the gathering job to be carried out in the "Nth + 2 cycle" is
conditionally started by i s the conditional starting function 104 of the
gathering apparatus 10 (step S9). In the gathering apparatus 10, CDRs are
gathered from the CDR accumulating apparatus 14 by the gathering function
102. Then, the gathered CDRs are transmitted by the gathered result
transmitting function 105 from the gathering apparatus 10 to the processing
apparatus 11 (step S 10). 2 o The CDRs received by the receiving function
111 of the processing apparatus 11 are processed by the processing function
113 that functions according to the processing job controlled by the
processing job control function 112 (step S11). The processing job that has
been carried out in the "Nth + 2 cycle" was carried out after the
completion of the processing job carried out in 2 s the "Nth + 1 cycle", so
that the function for holding the processing to be implemented in the "Nth
+ 2 cycle" is not working. In this operation example, the CDR gathering job
in the "Nth + 2 cycle" has been finished within the time allotted to the
"Nth + 2 cycle" (step S 12). Next, at the gathering start time of an "Nth +
3 cycle", the gathering job is  



CW00002/3062 0 3 ACT 2002 19 timer-started by the gathering job starting
function l01 of the gathering apparatus 10 (step S 13). In the gathering
apparatus 10, CDRs are gathered from the CDR accumulating apparatus 14 by
the gathering function 102. Then, the gathered 5 CDRs are transmitted by
the gathered result transmitting function 105 from the gathering apparatus
10 to the processing apparatus 11 (step S 14). The processing job control
function 112 of the processing apparatus 11 holds the processing to be
implemented in the "Nth + 2 cycle" until the processing job in the "Nth + 2
cycle" being implemented in step S 11 is finished. 1 o Then, upon the
completion of the processing job in the "Nth + 2 cycle", the processing to
be carried out in the "Nth + 3 cycle" is started according to the control
of the processing job control function 112. (Step S 15). In this operation
example, the CDR gathering and processing in the "Nth + 3 cycle" has been
finished within the time allotted to the "Nth + 3 cycle" (step i5 S16).
[I.3] Advantages of the first embodiment Thus, even if the gathering and
processing of CDRs cannot be finished within the time allotted to one cycle
of processing, the gathering job to be started at the gathering start time
of next and all following cycle operations is 2 o canceled by the job start
canceling function 103, and the CDR gathering job to be carried out in next
and a11 following cycle operations is started by the conditional starting
function 104. Hence, even if a delay occurs in particular cycle operation,
the influence resulting from the delay can be accommodated. [ 1.4]
Modification of the first embodiment 2 5 The first embodiment described
above is equipped with one each of the CDR accumulating apparatus 14, the
gathering apparatus 10, the processing apparatus 11, and the accumulating
apparatus 12. Alternatively, however, a plurality of each type of the
apparatuses may be provided. In such a case, one or a plurality of the CDR
accumulating apparatuses 14 may be assigned to each   CW00002/3062 20 n ~
~c~ 2ao2 gathering apparatus 10. [2] Second Embodiment [2.1 ] Configuration
of the second embodiment [2.1.I] Schematic configuration of a call detail
record manipulating system s Fig. 5 shows a schematic configuration of a
call detail record manipulating system 2 in accordance with a second
embodiment of the present invention. The schematic configuration of the
second embodiment differs from the schematic configuration of the first
embodiment in that the second embodiment is equipped with a CDR
manipulating apparatus 20 that integrally performs the s o gathering,
processing, and accumulating of CDRs, while the first embodiment is
constituted by the gathering apparatus, the processing apparatus, and the
accumulating apparatus. The second embodiment also differs from the first
embodiment in that it implements the gathering and processing, which are
separately implemented in 15 the first embodiment, in a single gathering
and processing operation. [2.1.2] Functional configuration of the CDR
manipulating apparatus Referring to Fig. 6, the functional configuration of
the CDR manipulating apparatus 20 will be described. As shown in Fig. 6,
the CDR manipulating apparatus 20 is equipped with 2 o a job starting
function 21 that starts a gathering and processing job at each
predetermined start time of cycle operation for gathering and processing
CDRs that have occurred within a predetermined period, and a gathering and
processing function 22 that gathers and processes CDRs accumulated in a CDR
accumulating apparatus 14, which is an external apparatus. Furthermore, the
2 5 CDR manipulating apparatus 20 is equipped with a job start canceling
function 23 that, if the gathering and processing of CDRs is not finished
within a predetermined period, releases the job starting function 21 in
next and all following cycle operations so as to prevent the gathering and
processing job from being automatically started at the start time of next
and all following cycle 



CW00002/3062 0 3 o~T 2002 21 operations. The CDR manipulating apparatus 20
is further equipped with a conditional starting function 24 that starts, if
the start of next and all following cycle operations has been canceled by
the job start canceling function 23, the CDR gathering and processing in
next and a11 following cycle operations after s the CDR gathering and
processing currently being implemented is finished. [2.2] Operation of the
second embodiment Referring to Fig. 7, an example of the operation
performed if a delay occurs in the gathering and processing of CDRs in the
call detail record manipulating system 2 will be described. 1 o In the
example of the operation, the gathering and processing job in an "Nth
cycle", an "Nth + 2 cycle", and an "Nth + 3 cycle" illustrate cases where
it has been possible to finish the job within the time allotted to one
cycle of processing. The gathering and processing job in an "Nth + 1 cycle"
illustrates a case where it has not been possible to finish the job within
the time allotted to 15 the cycle operation. First, at the manipulating
start time of the "Nth cycle", which is one cycle of the cycle operation
for gathering and processing CDRs, the gathering and processing job for
gathering and processing CDRs from the CDR accumulating apparatus 14 is
timer-started by the job starting function 21 of the CDR 2 o manipulating
apparatus 20 (step S21). In the CDR manipulating apparatus 20, the
gathering and processing function 22 that functions according to the
started job causes CDRs to be gathered from the CDR accumulating apparatus
14 and the gathered CDRs to be processed (step S22). 2 5 In this operation
example, the CDRs gathering and processing job in the "Nth cycle" is
finished within the time allotted to the "Nth cycle". Next, at the
manipulating start time of the "Nth + 1 cycle", the gathering and
processing job for implementing the gathering and processing of CDRs is
timer-started by the job starting function 21 of the CDR manipulating
apparatus   CW00002/3062 22 20 (step S23). n 3 ~~~ 2002 Then, the gathering
and processing function 22 that functions according to the started
gathering and processing job causes CDRs to be gathered from the CDR
accumulating apparatus 14 and the gathered CDRs to be processed. s In this
operation example, the CDR gathering and processing job in the "Nth + 1
cycle" cannot be finished within the time allotted to the "Nth + 1 cycle" .
Therefore, the job start canceling function 23 of the CDR manipulating
apparatus 20 cancels the gathering job that would be timer-started at the
manipulating start time of the "Nth + 2 cycle" (step S24). 1 o When the CDR
gathering and processing job in the "Nth + 1 cycle" is finished, the
gathering and processing job for implementing the gathering and processing
of CDRs that is to be carried out in the "Nth + 2 cycle" is conditionally
started by the conditional starting function 24 of the CDR manipulating
apparatus 20 (step S25). 15 In the CDR manipulating apparatus 20, the
gathering and processing function 22 causes CDRs to be gathered from the
CDR accumulating apparatus 14 and the gathered CDRs to be processed (step
S26). In this operation example, the CDR gathering and processing job in
the "Nth + 2 cycle" has finished within the time allotted to the "Nth + 2
cycle" . 2 o Next, at the manipulating start time of an "Nth + 3 cycle",
the gathering 



and processing job for implementing the gathering and processing CDRs is
timer-started by the job starting function 21 of the CDR manipulating
apparatus 20 (step S27). In the CDR manipulating apparatus 20, the
gathering and processing 2 s function 22 causes CDRs to be gathered from
the CDR accumulating apparatus 14 and the gathered CDRs to be processed
(step S28). In this operation example, the CDR gathering and processing job
in the "Nth + 3 cycle" has been finished within the time allotted to the
"Nth + 3 cycle" . [2.3] Advantages of the second embodiment   CW00002/3062
23 Thus, even if the gathering and processing of CDRs cannot be finished
within the time allotted to the cycle operation, the gathering and
processing job to be started at the manipulating start time of next and a11
following cycle manipulating is canceled by the job start canceling
function 23, and the CDR s gathering and processing job to be carried out
in next and all following cycle manipulating is started by the conditional
starting function 24. Hence, even if a delay occurs in particular cycle
manipulating, the influence resulting from the delay can be accommodated.
[3] Third Embodiment 1o [3.1] Configuration of the third embodiment [3.1.l]
Schematic configuration of a call detail record manipulating system The
schematic configuration of the third embodiment is the same as the
schematic configuration of the first embodiment. The third embodiment
differs from the first embodiment in that the third s s embodiment is able
to gather or process CDRs that have been generated and accumulated during a
time other than the time corresponding to one cycle operation, while the
first embodiment gathers and processes only CDRs that have been generated
and accumulated during the time corresponding to one cycle operation. 2 o
Hence, if, for example, a exchange system that generates CDRs and
accumulates the generated CDRs in a CDR accumulating apparatus 14 should
fail and can no longer accumulate CDRs, then it is advantageous when the
CDRs built up during the failure are accumulated at the CDR accumulating
apparatus 14 at the same time after the exchange system recovers from the 2
s failure. [3.1.2] Functional configuration of a gathering apparatus The
functional configuration of a gathering apparatus 10a in the third
embodiment is shown in Fig. 8. In this embodiment, the same reference
numerals will denote functions similar to the functions of the gathering
CW00002/3062 0 ~ 0 ~ ~ 2002 24 apparatus 10 in the first embodiment. The
function of the gathering apparatus 10a in the third embodiment differs
from the gathering apparatus 10 in the first embodiment in that the
gathering apparatus 10a in the third embodiment is equipped with a CDR s
limiting function 106 for limiting the number of CDRs that can be handled
in one cycle operation to a predetermined range, and a piled-up CDRs
allotting 



function 107 that makes it possible to gather CDRs that have been
accumulated during a time other than the time corresponding to one cycle
operation. The CDR limiting function l06 has a function for limiting the
CDRs in i o retention, which have occurred in the previous and a11
preceding cycle operations and have not yet been gathered, to a number of
CDRs that can be handled in a preset one-cycle operation. The piled-up CDRs
allotting function 107 has a function for controlling the number of CDRs to
a preset number of CDRs and dividing the CDRs that s s have been excluded
by the CDR limiting function 106 to next and all following cycle
operations. With this arrangement, even if, for example, a failure of an
exchange system is prolonged and a large number of CDRs piles up during the
failure, the manipulating is performed by dividing the CDRs into groups,
each of which can 2 o be handled in one cycle operation. This makes it
possible to successfully cope with an abnormally large number of CDRs
generated due to a failure. [3.2] Operation of the third embodiment
Referring to Fig. 9, descriptions will be given of an example of operation
performed in a call detail record manipulating system 3 if an exchange
system 2 s fails. In this example of operation, the manipulating time of
one cycle of manipulating is set to "TC". First, at the manipulating start
time of the "Nth cycle", which is one cycle of the cycle operation for
gathering and processing CDRs, the gathering job for gathering CDRs from
the CDR accumulating apparatus 14 is timer-started by   CW00002/3062 25 a ~
~c~ zooz the gathering job starting function 101 of the gathering apparatus
l0a (step S31). In the gathering apparatus 10a, a gathering function l02
that functions according to the started gathering job gathers CDRs from the
CDR accumulating apparatus 14 according to the gathering in the "Nth cycle"
(step S32). 5 Next, at the manipulating start time of the "Nth cycle", the
gathering job for gathering CDRs from the CDR accumulating apparatus 14 is
timer-started by the gathering job starting function 101 of the gathering
apparatus 10a (step S33). In this operation example, the exchange system
for accumulating generated CDRs in the CDR accumulating apparatus 14 fails
at time T 1 s o immediately before the manipulating of an "Nth + 1 cycle"
is carried out (step S34); therefore, the CDRs corresponding to the
gathering in the "Nth + 1 cycle" are not accumulated in the CDR
accumulating apparatus 14 (step S35). Thus, the gathering job in the "Nth +
1 cycle" is terminated without implementing the gathering of CDRs by the
gathering function 102 (step S36). 15 Furthermore, at the manipulating
start time of an "Nth + 2 cycle", the 



exchange system has not yet been recovered from the failure; therefore, the
state wherein no CDRs are gathered by the gathering function 102 still
continues, as in the "Nth + 1 cycle". And when the exchange system recovers
from the failure at time T2, the exchange system accumulates the CDRs that
have been piled up 2 o during the failure and that would have been handled
in the "Nth + 1 cycle" in the CDR accumulating apparatus 14. (Step S37) A
CDR limiting function 106 of the gathering apparatus 10a determines whether
or not the number of the piled-up CDRs that were originally planned to be
processed in the "Nth + 1 cycle" lies within a predetermined range of the 2
s number of CDRs that can be handled in an "Nth + 2 cycle". If the
determination result indicates that only a portion of the piled-up CDRs can
be handled in the "Nth + 2 cycle", then a piled-up CDRs allotting function
107 divides the piledup CDRs into the CDRs to be handled in the "Nth + 2
cycle" (step S38) and the CDRs to be handled in an "Nth + 3 cycle" and
after (step S41). Conversely, if it   CW00002/3062 d 3 0 ~; T 2002 26 is
determined that all the piled-up CDRs can be handled in the "Nth + 2
cycle", then the piled-up CDRs allotting function 107 assigns a11 the
piled-up CDRs as the CDRs to be handled in the "Nth + 2 cycle" (step S38).
The gathering function 102 of the gathering apparatus 10a gathers the s
piled-up CDRs of the "Nth + 1 cycle" assigned by the piled-up CDRs
allotting function 107 as the CDRs to be handled in the "Nth + 2 cycle" in
addition to the CDRs that have been accumulated in the CDR accumulating
apparatus 14 and are to be handled in the "Nth + 2 cycle" (step S39). Next,
at the manipulating start time of the "Nth + 3 cycle", the gathering 1 o
job for gathering CDRs from the CDR accumulating apparatus 14 is
timerstarted by the gathering job starting function 101 of the gathering
apparatus 10a (step S40). At this point, the CDR limiting function 106
determines whether or not the number of the piled-up CDRs of the "Nth + 1
cycle" that have been assigned 15 by the piled-up CDRs allotting function
107 as the CDRs to be handled in the "Nth + 3 cycle" and after lies within
a predetermined range of the number of CDRs that can be handled in the "Nth
+ 3 cycle" . If the determination result indicates that only a portion of
the piled-up CDRs can be handled in the "Nth + 3 cycle", then the piled-up
CDRs allotting function 107 divides the piled-up 2 o CDRs into the CDRs to
be handled in the "Nth + 3 cycle" and the CDRs to be handled in an "Nth + 4
cycle" and after. Conversely, if it is determined that a11 the piled-up
CDRs can be handled in the "Nth + 3 cycle", then the piled-up CDRs
allotting function 107 assigns all the piled-up CDRs as the CDRs to be
handled in the "Nth + 3 cycle" (step S41). 2 5 The gathering function 102
of the gathering apparatus 10a gathers the piled-up CDRs of the "Nth + 1
cycle" assigned by the piled-up CDRs allotting function 107 as the CDRs to
be handled in the "Nth + 3 cycle" in addition to the CDRs that have been
accumulated in the CDR accumulating apparatus 14 and are to be handled in
the "Nth + 3 cycle" (step S42).   CW00002/3062 27 [3.3] Advantages of the
third embodiment ~ ~ ~ ~~; 2002 Thus, even if CDRs are piled up due to a
failure of an exchange system for accumulating CDRs, the CDR limiting
function 106 limits the CDRs to a proper number of CDRs that can be handled
in one cycle operation, and the piled-up s CDRs allotting function 107
divides the restricted number of CDRs. This makes it possible to handle
piled-up CDRs without delay in normal manipulating. [3.4] Modification of
the third embodiment In the third embodiment described above, the gathering
apparatus and the processing apparatus are separately provided.
Alternatively, however, a terminal s o apparatus may be used that is
equipped with the function provided by the 



gathering apparatus and the function provided by the processing apparatus.
[4] Fourth Embodiment [4.1] Configuration of the fourth embodiment [4.1.1 ]
Schematic configuration of a call detail record manipulating system 15 The
schematic configuration of the fourth embodiment is similar to the
schematic configuration of the first embodiment. The fourth embodiment
differs from the first embodiment in that the fourth embodiment is able to
also gather CDRs that have been generated and accumulated while a call
detail record manipulating system is out of service, 2 o while the first
embodiment works on the CDRs that have been generated and accumulated
during a time corresponding to one cycle of manipulating. [4.1.2]
Functional configuration of a gathering apparatus The functional
configuration of a gathering apparatus 10b in the fourth embodiment is
shown in Fig. 10. In this embodiment, the same functions as 2 s those of
the gathering apparatus 10 of the first embodiment will be assigned the
same reference numerals. The function of the gathering apparatus 10b in the
fourth embodiment differs from the function of the gathering apparatus 10
in the first embodiment in that the gathering apparatus lOb in the fourth
embodiment is equipped with a   CW00002/3062 28 0 3 O C T 2002 CDR dividing
function 108 that divides the number of CDRs accumulated while the call
detail record manipulating system was out of service to a predetermined
upper limit number of CDRs or less, and a CDR distributing function 109
that distributes CDR groups resulting from the division by the CDR dividing
5 function 108 to individual cycles of manipulating operation after the
operation of the call detail record manipulating system is resumed. With
this arrangement, even if a large number of CDRs is accumulated while the
call detail record manipulating system is out of service, the accumulated
CDRs can be divided into a plurality of CDR groups and 1 o distributed,
permitting the handling to be performed without influencing the cycles of
manipulating operation. The CDR dividing function 108 has been provided for
the following reason: if a large number of CDRs is accumulated while the
call detail record manipulating system is out of service, then manipulating
a11 CDRs accumulated 1 s while the system was out of service in one cycle
of manipulating would require a considerable amount of time. This would
influence next and a11 following cycle operations, causing delay in the
operation of the system. The CDR distributing function 109 is provided for
the following reason: since none of the CDRs accumulated while the call
detail record manipulating 2 o system is out of service are handled, it is
necessary to distribute the CDRs, which have occurred while the system was
out of service, in addition to the CDRs which have been accumulated during
a time corresponding to a cycle of manipulating after the system resumes
its operation, to individual cycles of manipulating to process them. 2 s
[4.2] Operation of Fourth Embodiment Referring to Fig. 11, an example of
operation for resuming operation in a call detail record manipulating
system will be described. First, in a gathering apparatus 10b, the boot-up
processing of the call detail record manipulating system is started (step
S51).  



CW00002/3062 ~ 3 ~~~ zoos 29 Then, in the boot-up processing, a CDR
dividing function l08 of the gathering apparatus 10b divides CDRs, which
have been accumulated in a CDR accumulating apparatus 14 while the call
detail record manipulating system was out of service, into groups, each of
the groups having not more than an upper 5 limit of the number of CDRs
allotted to predetermined one cycle operation (step S52). Then, the CDR
distributing function 109 of the gathering apparatus 10b distributes the
groups of CDRs resulting from the division by the CDR dividing function 108
to individual cycles of processing after the operation is resumed 10 (step
S53). To be more specific, for instance, if there are "2,500" records of
CDRs accumulated ~in the CDR accumulating apparatus 14 while the system was
out of service, and the upper limit number of CDRs allotted to present
invention one cycle of manipulating operation is "1,500," then the CDR
dividing function 108 15 divides the "2,500" CDRs, which have been
accumulated during an out-of service period, into a CDR group of "1,500"
records and a CDR group of "1,000" records. And the CDR distributing
function 109 distributes such that the CDR groups resulting from the
division are handled in "a first cycle" and "a second cycle". 2 o Then,
when a gathering function l02 of a gathering apparatus 10b carries out the
gathering in "the first cycle" or "the second cycle", it combines and
gathers the CDRs that are to be basically handled in "the first cycle" or
"the second cycle" and the group of CDRs that have been distributed to "the
first cycle" or "the second cycle" by the CDR distributing function 109
(step S54). 2 s [4.3] Advantage of the fourth embodiment Thus, even if CDRs
are accumulated during a period in which the call detail record
manipulating system is out of service, the CDR dividing function 108
divides the CDRs accumulated while the call detail record system was out of
service into groups, each of the groups having not more than the upper
limit   CW00002/3062 d 3 ~ ~'~ 200Z 30 number of CDRs allotted to the
predetermined one cycle of manipulating, and the CDR groups obtained by the
division are distributed by the CDR distributing function 109 before they
are gathered. Hence, the CDRs accumulated while the system was out of
service can be handled without causing delay in regular s manipulating
operation. [4.4] Modification of the fourth embodiment In the fourth
embodiment described above, the gathering apparatus and the processing
apparatus are separately provided. Alternatively, however, a terminal
apparatus may be used that is equipped with the function provided by 1 o
the gathering apparatus and the function provided by the processing
apparatus. [5] Fifth Embodiment [5.1] Configuration of the fifth embodiment
[5.1.1] Schematic configuration of a call detail record manipulating system
Fig. 12 shows a schematic configuration of a call detail record s s
manipulating system 5 in accordance with the fifth embodiment of the
present invention. As shown in Fig. 12, the call detail record manipulating
system 5 is equipped with gathering apparatuses 10c that gather CDRs, which
are the records of call details, from a plurality of CDR accumulating
apparatuses 14, 2 o which are external apparatuses, processing apparatuses
11 that process the CDRs gathered by the plurality of gathering apparatuses
10c, a plurality of accumulating apparatuses 12 that accumulate the CDRs
processed by the plurality of processing apparatuses 11, and a managing
apparatus 15 that manages the call detail record manipulating system 5. 2 s
The gathering apparatuses 10c, the processing apparatuses 11, the
accumulating apparatuses 12, and the managing apparatus 15 are connected
with each other through the intermediary of a high-speed LAN (Local Area
Network), e.g., an FDDI (Fiber Distributed Data Interface). The hardware
configuration of each of the gathering apparatuses 10c, the   



CW00002/3062 0 3 OCT 2002 31 processing apparatuses 11, the accumulating
apparatuses 12, and the managing apparatus 15 is the same as the hardware
configuration of the gathering apparatus 10 in the first embodiment.
(5.1.2] Functional configuration of the call detail record manipulating
system s The functional configurations of the processing apparatuses 11 and
the accumulating apparatuses 12 are the same as the functional
configurations of the processing apparatus 11 and the accumulating
apparatus 12 in the first embodiment. [5.1.2.1] Functional configuration of
the gathering apparatus 1 o Referring to Fig. 13, a functional
configuration of the gathering apparatus 10c will be described. As .shown
in Fig. 13, the gathering apparatus 10c has a gathering job starting
function 101 for starting a gathering job at each start time of a cycle
operation for gathering and processing CDRs, a gathering function 110 for
15 gathering CDRs accumulated in the predetermined CDR accumulating
apparatus 14, which is an external apparatus, and a gathered result
transmitting function 105 for transmitting the gathered CDRs to the
processing apparatus 11. [5.1.2.2] Functional configuration of the managing
apparatus Referring to Fig. 14, the functional configuration of the
managing 2 o apparatus 15 will be described. As shown in Fig. 14, the
managing apparatus 15 is equipped with an average gathered amount computing
function 151 for computing a gathering amount per the gathering apparatus
10c on the basis of the amount of gathered CDRs collected by the plurality
of gathering apparatuses lOc, and a gathering 2 s target allotting function
152 for allotting the CDR accumulating apparatuses 14 from which CDRs are
gathered such that the gathering amounts of the gathering apparatuses lOc
are even on the basis of the average gathered amount of CDR computed by the
average gathered amount computing function 151. In this embodiment, the
gathering target allotting function l52 allots the   CW00002/3062 0 3 0 ~ f
2002 32 CDR accumulating apparatuses 14 to the gathering apparatuses 10c
such that the computed total gathering amounts of the gathering apparatuses
lOc combined with the CDR accumulating apparatuses 14 are approximately the
same. 



[5.2] Operation of the fifth embodiment s Referring now to Fig. 15 through
Fig. 17, the descriptions will be given of an example of operation
performed when the accumulating amount of CDRs accumulated in each CDR
accumulating apparatus 14 significantly changes in the call detail record
manipulating system 5. The heights of columns shown in the drawings denote
the sizes of the amounts of CDRs, and the numerals shown i a in the
parentheses indicate specific examples of the amounts of CDRs. First, Fig.
15 shows a state wherein the conditions of the CDR accumulating apparatuses
14 currently set with respect to the gathering apparatuses 10 in the call
detail record manipulating system 5. As shown in Fig. 15, a gathering
apparatus IOcA gathers CDRs from CDR 1 s accumulating apparatuses 14a and
14b, and a gathering apparatus l OcB gathers CDRs from CDR accumulating
apparatuses 14c and 14d. As shown in Fig. 15, the total gathering amount of
CDRs 14a' and 14b' accumulated at the CDR accumulating apparatuses 14a and
14b is "6,000". Meanwhile, the total gathering amount of CDRs 14c' and 14d'
accumulated at 2 o the CDR accumulating apparatuses 14c and 14d is "6,000".
This means that the average gathered amount of the CDRs gathered by the
gathering apparatuses IOcA and IOcB is "6,000". From this, it is understood
that the amount of CDRs gathered by the gathering apparatus lOcA and the
gathering apparatus lOcB is equal to the average gathered amount, so that
the combination was optimal when 2 s they were set. Fig. 16 shows a current
state wherein the CDRs accumulated at the CDR accumulating apparatuses have
changed. As shown in Fig. 16, the total gathering amount of the CDRs 14a'
and 14b' accumulated at the CDR accumulating apparatuses 14a and 14b is
"9,000" .   CW00002/3062 U 3 OCT 2Q02 33 Meanwhile, the total gathering
amount of the CDRs 14c' and 14d' accumulated at the CDR accumulating
apparatuses 14c and 14d is "3,000". Thus, it is understood that far more
CDRs are gathered by the gathering apparatus IOcA than the CDRs gathered by
the gathering apparatus lOcB. s In this case, the average gathered amount
computing function 151 of the managing apparatus 15 computes " 12,000" as
the total gathering amount of the CDRs gathered by the gathering
apparatuses IOcA and IOcB. And the average gathered amount computing
function 151 computes "6,000" as the average amount of CDRs per unit
gathered by the gathering apparatuses IOcA and IOcB. i o Next, the
gathering target allotting function 152 of the managing apparatus 15
extracts a combination of CDR accumulating apparatuses that will provide a
gathering value nearest to "6,000" that will be the average gathered amount
of the gathering apparatuses IOcA and IOcB. In this example of operation,
the combination of the CDR accumulating apparatuses 14a and 14c and the 1 s
combination of the CDR accumulating apparatuses 14b and 14d are extracted.
In this case, the total CDR gathering amount of the CDR accumulating
apparatuses 14a and 14c will be "6,000", and the total CDR gathering amount
of the CDR accumulating apparatuses 14b and 14d will be "6,000". Thus,
since the total CDR gathering amount of each of the combinations is equal
to "6,000", 2 o which is the average CDR gathering amount, the gathering
target allotting function 152 decides that the combinations are optimum
combinations, and extracts the combinations. As a result, as shown in Fig.
17, the gathering target allotting function 152 allots the CDR accumulating
apparatuses 14a and 14c as the CDR accumulating 2 s apparatuses 14 from
which the gathering apparatus l OcA will gather CDRs, and also allots the
CDR accumulating apparatuses 14b and 14d as the CDR accumulating
apparatuses 14 from which the gathering apparatus IOcB will gather CDRs.
[5.3] Advantage of the fifth embodiment   CW00002/3062 34 ~ 3 ocr 2002
Thus, even if the CDRs accumulated in the CDR accumulating apparatuses 14
vary due to changes in local characteristics, the average gathered amount
computing function 1 S 1 computes an average gathered amount per unit of
the plurality of gathering apparatuses 10c and the gathering target
allotting s function 152 allots CDR accumulating apparatuses 14 that are
optimum for the individual gathering apparatuses 10c, so that it is
possible to maintain substantially uniform gathering of the individual
gathering apparatuses 10c, thus permitting stable operation to be achieved.
[5.4] Modification of the fifth embodiment 1 o In the fifth embodiment
described above, the total CDR gathered amounts 



based on combinations are compared to extract the combinations of the CDR
accumulating apparatuses 14 that will provide the total gathered amounts
that are closest to an average CDR gathered amount, and the extracted
combinations are allotted to the gathering apparatuses 10c. The present
invention, however, is 15 not limited to such allotment. Alternatively, the
allotment described below may be applied. First, each of the gathering
apparatuses lOc is assigned the CDR accumulating apparatuses 14 in order of
decreasing number of CDRs to be gathered, and the allotment for the first
apparatus is finished. Then, by reversing 2 o the order of the allotment to
the first apparatus, each of the gathering apparatuses 10c is assigned the
CDR accumulating apparatuses 14 in order of decreasing number of CDRs to be
gathered. Preferably, however, for the allotment in the second apparatus
and after, whether the allotment should be carried out or not is determined
according to the average gathered amount 2 s computed by the average
gathered amount computing function 151. [6] Modification of the Embodiments
In the embodiments described above, the objects to be gathered are the
CDRs, which are the records of call details; however, the objects to be
gathered may be data in other forms as long as they are the data regarding
call charges. 30   0 ~ 0 C T 2002 35 1. A call detail gathering apparatus
that repeats a gathering cycle operation for gathering call detail records
that have s occurred in a predetermined occurrence period, comprising: a
gathering unit for gathering call detail records from an external call
detail records accumulating apparatus; a starting unit for starting
collection by the gathering unit at each predetermined start time for the
gathering cycle operation; a start canceling unit that cancels starts of a
next and a11 following gathering cycle operations by the starting unit if a
gathering cycle operation is not finished within a predetermined gathering
cycle operation period; and a conditional starting unit that, if a start
has been canceled by the 15 Start canceling unit, starts a next and a11
following gathering cycle operations after the gathering cycle operation is
finished. 2. A call detail processing apparatus that repeats a processing
cycle operation for processing call detail records that have 20 occurred
and have been gathered in a predetermined occurrence period, comprising: a
receiving unit for receiving call detail records from an external call
detail records gathering apparatus; a processing unit for processing the
received call detail records; and 2~ a process suspending unit that
suspends a next and all following processing cycle operations until the
processing cycle operation is finished, if a processing cycle operation is
not finished within a predetermined processing cycle operation period. 



0 3 0 ~,1 2002 36 3. A call detail manipulating apparatus that repeats a
gathering and processing cycle operation for gathering and processing call
detail records that have occurred in a predetermined occurrence period,
comprising: s a gathering and processing unit for gathering call detail
records from an external call detail records accumulating apparatus and for
processing the call detail records; a starting unit for starting collection
by the gathering unit at each predetermined start time for the gathering
and processing cycle 0 operation; a start canceling unit that cancels
starts of a next and a11 following gathering and processing cycle
operations by the starting unit if a gathering and processing cycle
operation is not finished within a predetermined gathering and processing
cycle operation period; and s a conditional starting unit that, if a start
has been canceled by the start canceling unit, starts a next and all
following gathering and processing cycle operations after the gathering and
processing cycle operation is finished. 20 4. A call detail gathering
apparatus that repeats a gathering cycle operation for gathering, in a
predetermined gathering period that corresponds to the occurrence period,
call detail records, that have occurred in a predetermined occurrence
period comprising: a gathering unit for gathering call detail records from
an external 25 call detail records accumulating apparatus, wherein the
gathering unit gathers ungathered call detail records as well as call
detail records that has occurred in the occurrence period, if some call
detail records, that has occurred in preceding gathering cycle operations,
are still ungathered.   0 3 0 i.'~ 2002 37 5. The call detail gathering
apparatus according to Claim 4, wherein the gathering unit comprises a
gathering limiter for limiting call 



s detail records to be gathered in one gathering cycle operation, and the
gathering unit gathers ungathered call detail records, which have been
excluded by the gathering limiter, as well as call detail records to be
gathered in a next and a11 following gathering cycle operations. l0 6. The
call detail gathering apparatus according to Claim 5, wherein the gathering
limiter gathers the excluded call detail records by limiting them within a
range for one gathering cycle operation even in a next and a11 following
gathering cycle operations. 15 7. The call detail gathering apparatus
according to Claim 4, comprising a starting unit for starting collection by
the gathering unit at each predetermined start time for the gathering cycle
operation; 2o a start canceling unit that cancels starts of a next and a11
following gathering cycle operations by the starting unit if a gathering
cycle operation is not finished within a predetermined gathering cycle
operation period; and a conditional starting unit that, if a start has been
canceled by the 25 start canceling unit, starts a next and all following
gathering cycle operations after the gathering cycle operation is finished.
8. The call detail gathering apparatus according to Claim 4, wherein   0 3
Q C ~ 2002 38 the gathering unit comprises a processing unit for processing
the gathered call detail records. 9. A call detail gathering apparatus that
repeats a s gathering cycle operation for gathering call detail records
that have occurred in a predetermined occurrence period, comprising: a
gathering unit for gathering call detail records from an external call
detail records accumulating apparatus; a dividing unit for dividing call
detail records that have occurred in 1o an out-of service period, during
which the call detail record gathering 



apparatus was out of service, into a predetermined number of call detail
records; and a distributing unit for distributing call detail records, that
have been divided by the dividing unit, to following gathering cycle
operations after ~s the call detail record gathering apparatus resumes its
operation, wherein the gathering unit gathers the call detail records
distributed by the distributing unit as well as call detail records that
have occurred in the occurrence period. 20 10. The call detail gathering
apparatus according to Claim 9, wherein the predetermined number of call
detail records is set within a range in which a gathering cycle operation
is finished within a predetermined gathering cycle operation period in the
gathering cycle operation. 25 11. The call detail gathering apparatus
according to Claim 9, comprising: a starting unit for starting collection
by the gathering unit at each predetermined start time for the gathering
operation cycle;   a ~ ~ ~ ~ zooz 39 a start canceling unit that cancels
starts of a next and all following gathering cycle operations by the
starting unit if a gathering cycle operation is not finished within a
predetermined gathering cycle operation period ; and a conditional starting
unit that, if a start has been canceled by the start canceling unit, starts
a next and all following gathering cycle operations after the gathering
cycle operation is finished. 12. The call detail gathering apparatus
according to 1o Claim 9, wherein the gathering unit comprises a processing
unit for processing gathered call detail records. 13. A call detail
managing apparatus that manages a call i5 detail gathering system, 



wherein the call detail gathering system comprises a plurality of gathering
apparatuses for gathering call detail records from a plurality of external
call detail records accumulating apparatuses comprising: 2o an average
gathered amount computing unit for calculating an average gathered amount
over a plurality of gathering apparatuses on the basis of gathered amount
of the gathering apparatuses; and an assignment setting unit for setting
the assignment of the external call detail records accumulating apparatuses
to the gathering units on the 2s basis of the average gathered amounts. 14.
A call detail manipulating system comprising: a call detail processing
apparatus that repeats a processing cycle operation for processing call
detail records that have occurred and have   0 3 O~T 2002 40 been gathered
in a predetermined occurrence period, and includes a receiving unit for
receiving call detail records from a call detail records gathering
apparatus, a processing unit for processing the received call detail
records, and a process suspending unit that, if a processing cycle
operation s is not finished within a predetermined processing cycle
operation period, suspends a next and all following processing cycle
operations until the processing cycle operation is finished; and a call
detail gathering apparatus that repeats a gathering cycle operation for
gathering call detail records that have occurred in a io predetermined
occurrence period and comprises a gathering unit for gathering call detail
records from an external call detail records accumulating apparatus, a
starting unit for starting collection by the gathering unit at each
predetermined start time for gathering cycle operation, a start canceling
unit that cancels starts of a next and a11 s following gathering cycle
operations by the starting unit if a gathering cycle operation is not
finished within a predetermined gathering cycle operation period , and a
conditional starting unit that starts a next and a11 following gathering
cycle operations after the gathering cycle operation is finished if a start
has been canceled by the start canceling unit. 20 15. A call detail
manipulating system comprising: a call detail processing apparatus that
repeats a processing cycle operation for processing call detail records
that have occurred and have been gathered in a predetermined occurrence
period, and comprises a 25 receiving unit for receiving call detail records
from a call detail records gathering apparatus, a processing unit for
processing the received call detail records, and a process suspending unit
that, if a processing cycle operation is not finished within a
predetermined processing cycle operation period, suspends a next and all
following processing cycle operations until the   0 3 0 ~ 3 2002 41
processing cycle operation is finished, and a call detail gathering
apparatus that repeats a gathering cycle operation for gathering, in a
predetermined gathering period that corresponds to the occurrence period,
call detail records, that has occurred s in a predetermined occurrence
period, and comprises a gathering unit for gathering call detail records
from an external call detail records accumulating apparatus, a starting
unit for starting collection by the gathering unit at each predetermined
start time for the gathering cycle operation, a start canceling unit that
cancels starts of a next and all o following gathering cycle operations by
the starting unit if a gathering 



cycle operation is not finished within a predetermined gathering cycle
operation period , and a conditional starting unit that starts a next and
all following gathering cycle operations after the gathering cycle
operation is finished, if a start has been canceled by the start canceling
unit, and a i~ transmitting unit for transmitting the gathered call detail
records to the call detail processing apparatus, wherein the gathering unit
gathers, if some call detail records that have occurred in preceding
gathering cycle operations are still ungathered, the ungathered call detail
records as well as call detail records that has been occurred in the
occurrence period. 20 16. A call detail manipulating system comprising: a
call detail processing apparatus that repeats a processing cycle operation
for processing call detail records that have occurred and have been
gathered in a predetermined occurrence period, and comprises a 2s receiving
unit for receiving call detail records from a call detail gathering
apparatus, a processing unit for processing the received call detail
records, and a process suspending unit that, if a processing cycle
operation is not finished within a predetermined processing cycle operation
period, suspends a next and a11 following processing cycle operations until
the   o ~ o c i 200 42 5 to 15 20 processing cycle operation is finished,
and a call detail gathering apparatus that repeats a gathering cycle
operation for gathering call detail records that have occurred in a
predetermined occurrence period and comprises a gathering unit for
gathering call detail records from an external call detail records
accumulating apparatus, a dividing unit for dividing call detail records
that have occurred in a suspension period, during which the call detail
record gathering apparatus was out of service, into a predetermined number
of call detail records, a distributing unit for distributing the call
detail records, that have been divided by the dividing unit, to following
gathering cycle operations after the call detail record gathering apparatus
resumes its operation, a starting unit for starting collection by the
gathering unit at each predetermined start time for the gathering cycle
operation, a start canceling unit that cancels starts of a next and a11
following gathering cycle operations by the starting unit if a gathering
cycle operation is not finished within a predetermined gathering cycle
operation period, a conditional starting unit that starts a next and all
following gathering cycle operations after the gathering cycle operation is
finished, if a start has been canceled by the start canceling unit, and a
transnutting unit for transmitting the gathered call detail records to the
call detail processing apparatus, wherein the gathering unit gathers the
call detail records, that have been distributed by the distributing unit,
as well as call detail records that have occurred in the occurrence period
. 25 17. A call detail gathering method that repeats a gathering cycle
operation for gathering call detail records that have occurred in a
predetermined occurrence period, comprising: a gathering step for gathering
call detail records from an external call detail records accumulating
apparatus;   0 3 U ~ T 2002 43 a starting step for starting collection in
the gathering step at each predetermined start time for the gathering cycle
operation; a start canceling step that cancels starts of a next and all
following 5 



gathering cycle operations in the starting step if a gathering cycle
operation is not finished within a predetermined gathering cycle operation
period; and a conditional starting step that starts a next and a11
following to 15 gathering cycle operations after the gathering cycle
operation is finished, if a start has been canceled in the start canceling
step. 18. A call detail processing method that repeats a processing cycle
operation for processing call detail records that have occurred and have
been gathered in a predetermined occurrence period, comprising: a receiving
step for receiving call detail records from an external call detail records
gathering apparatus; a processing step for processing the received call
detail records; and a process suspending step that, if a processing cycle
operation is not 20 25 finished within a predetermined processing cycle
operation period, suspends a next and a11 following processing cycle
operations until the processing cycle operation is finished. 19. A call
detail manipulating method that repeats a gathering and processing cycle
operation for gathering and for processing call detail records that have
occurred in a predetermined occurrence period, comprising: a gathering and
processing step for gathering call detail records from an external call
detail records accumulating apparatus and for processing the call detail
records;   0 3 OCT 20D2 44 a starting step for starting collection in the
gathering step at each predetermined start time for the gathering and
processing cycle operation; a start canceling step for canceling starts of
a next and all following gathering and processing cycle operations in the
starting step if a gathering 



and processing cycle operation is not finished within a predetermined
gathering and processing cycle operation period; and a conditional starting
step that starts a next and all following to 15 gathering and processing
cycle operations after the gathering and processing cycle operation is
finished, if a start has been canceled in the start canceling step. 20. A
call detail gathering method that repeats a gathering cycle operation for
gathering, in a predetermined gathering period that corresponds to the
occurrence period, call detail records, that has occurred in a
predetermined occurrence period, comprising: a gathering step for gathering
call detail records from an external call detail records accumulating
apparatus, wherein the gathering step gathers the ungathered call detail
records 20 25 as well as call detail records, that have occurred in the
occurrence period, if some call detail records that have occurred in
preceding gathering cycle operations are still ungathered. 21. The call
detail gathering method according to Claim 20, wherein the gathering step
comprises a gathering limiting step for limiting call detail records to be
gathered in one gathering cycle operation, and the gathering limiting step
gathers ungathered call detail records, which have been excluded by the
gathering limiter, as well as call detail   o ~ a~~ ~oo~ 45 records to be
gathered in a next and all following gathering cycle operations. 22. A call
detail gathering method that repeats a s gathering cycle operation for
gathering call detail records that have occurred in a predetermined
occurrence period, comprising: 



a gathering step for gathering call detail records from an external call
detail records gathering apparatus; a dividing step for dividing call
detail records that have occurred in io a suspension period, during which
the call detail record gathering apparatus was out of service, into a
predetermined number of call detail records; and a distributing step for
distributing the call detail records that have been divided by the dividing
step to following gathering cycle operations after the call detail record
gathering apparatus resumes its operation, s wherein the gathering step
gathers the call detail records distributed by the distributing step as
well as call detail records that have occurred in the occurrence period.
23. A call detail management method for managing a 2o call detail gathering
system, wherein the call detail gathering system comprises a plurality of
gathering apparatuses for gathering call detail records from a plurality of
external call detail records accumulating apparatuses comprising: 2s an
average gathered amount computing step for calculating an average gathered
amount over a plurality of gathering apparatuses on the basis of gathering
amounts of the gathering apparatuses; and an assignment setting step for
setting the assignment of the external call detail records accumulating
apparatuses to the gathering apparatuses on   0 3 0 C T 2002 46 the basis
of the average gathered amounts.
.A.A`l.Aul.Al.AY.A`Y.A`Y.ALU.A`A.AsUY.ALhY.AsY.AsAl.ALl.ALl.A`Y.A9.AA.ALl.A
h.AL.AsUl.A9.A&.A9AY.Al.As.ALh.A.A9nl.A(.A&{.A&.A9.AS.AYU,.AF,.A3.A3.AA.A
A.A3U.A2.A3.AE.A[8!"HX`o- #a
g&46F(}xsnid_Z]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]cTa]c"a]ca]ca]c<a]ca]ca!5"B"D"Q"###%\%%%1&{&&(`((()T))*
***+,,J,}xsnid_Z]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]c a]ca!J,,,7--./30012^22233,3-3$67J9:;
;;;>N@ADDDE!F}xsnid_Z]ca]ca]c"a]ca]ca]ca]ca]ca]c"a]c"a]ca]ca]ca]ca]ca]ca]ca
]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!!FuFFFGiGHHAIsIIJTJKK8M?M
EMTMN8SUUVVKWWW1XSXXXXAY|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c.a]ca]ca]ca
]ca]c0a]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!AY|YYY'Z[ZZZ[G[
o[[[3\\\]]]L]]]]&^r^^^F_Y___`.`x`}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]c$a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!x``aRaa
aab,bXbbb?ccccccfegtik&l3l6lzllll=mmnoMo}xsnid_Z]]ca]ca]ca]ca]ca]ca]c.a]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
!MoloopTpqqq!rArrr"s8srssssss@ttt
u]vvw4xxxyYyyy}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!yzKzkzz{{#:G5sWz[j^
}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]c a]c a]ca]ca]ca]ca]ca]ca]ca]ca]ca!^;AkJY;
K(w9R}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca!Ug5n{?Zgjyc_&u}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]c"a]ca]ca]ca]ca]ca]ca]c.a]ca]ca]ca]ca]c.a]ca]ca]ca]ca]ca]ca]ca]c a!u\k2y
bo~7~g@E}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!?$L4Q;HKXO*.;
>gv}xsnid_Z]]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]c.a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Zh+\9OLA}
xsnid_Z]]ca]ca]ca]c0a]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a!A;
cp}$kwbK`P}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]c"a]ca]ca]ca!*7FI)69`% 2 5 B M;
JMHt=}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]c&a]ca]ca]ca]c
a]ca]ca]ca]c"a]ca]ca]ca]ca]ca]c"a]ca]ca]ca!=h!jv*n)/348;
UCP+`{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"aU]c"a]c"aU]c"a]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!>HP\5 v
!I!|!!!!"I"""}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!"/#u###.$B$F$L$O$Q$T$$$$0%k%%%"&m&&&'
X'''2(I((((
)c){vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]c"aU]c"a]c"aU]c"a]ca]ca]ca]ca]ca]ca!c)f))))5*7*9*?*@*D*G***+++q+++(,<
,z,,,,/-{----F.../{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]c.aU]c.a]c.aU]c.a]c.a]ca]ca]ca]ca]ca!/</n///0 0
0H5K5}56777&9:<*=-=>???????????0@Bzupkfa\W]ca]ca]ca]ca]ca]ca]ca]ca]c&aU]c&a
]c&aU]c&a]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]caU]c$a]c$a]ca]ca]ca]ca!B
C"F)FWFFFGKGZG]GGG&H(HwHHIIIZIIIJRJ^JJJKYK\K_KKK}xsnid_Z]c]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca!KLGLLLL,MpMMMMMM8NNNOIOOOOOP4PfPPP7Q{QQQQQCR|wrmh
c^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
"aU]c"a]ca]ca]ca]ca]ca]ca]ca]ca!CRRRR,SzS~SSTTTbTnTTT#UgUUU'VsVVWLWWWWNXY^Y
YY*ZzZ}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]c.a]ca]ca]ca]ca]ca]ca]ca]ca!zZZZZzS~SSTTTbTnTTT#UgUUU'VsVVWLW
WWWNXY^YYY*ZzZ}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]c.a]ca]ca]ca]ca]ca]ca]ca]ca!"iK-$10%T&'()-&10%T&'()-4
S310%T&'()-F`10%T&'()-10%T&'()- 



10%T&'()-Fs10%T&'()-"HX`oiK-9' 10%T&'()- &#10%T&'()-)10%T&'()-
10%T&'()-F310%T&'()- 9y10%T&'()-9 "10%T&'()-o}siK9' 10%T&'()-
10%&'()-10T10T10T9 4"10%T&'()-S2t$10%T&'()- & +#10%T&'()-9S)10%T&'()- -S
#a cBsiK9' 10%T y`&10%&'()-@`&10%&'()-S y`&10%&'()-SZ%10%&'()-f
Z%10%&'()-f&y10%&'()- a y g}^SH=9' 10 10 10
103"10%&'()-`*%10%A&'()-S!y`*%10%&'()-S!s#9$10%&'()-sfs#9$10%f&'()-s&46^<SH
=9' 10!pS&10%&'()-y!t*S&10%&'()-y!yS&10%&'()-ys10%g&'()-
%f10%g&'()-&10%g&'()-F{(#}^<SH=9'
10!p*-&10%&'()-S&10%g&'()-!p&10%&'()-&10%g&'()-!t&10%&'()-S&10%g&'()-y#~_@9
' 10!s10%g&'()-%10%g&'()-3&10%g&'()- 10g 10g
10g3,#10%g&'()-!t*-&10%gg&'()-S!}RzX6~_@!y&10%&'()--!~&10%{{&'()--!y&10%&'(
)--Z%10%g&'()-y!y%Z%10%&'()-y!~Z%10%&'()-yR -!!2"3"^</@10!~,%10%&'()-
!t,%10%&'()- ,%10%g&'()- !t,%10%&'()- *
10%g&'()-&10%g&'()--3"4"5"B"D"Q"##fG@10!~,y#10%B&'()-
!$10%BB&'()-%Y10%B&'()-3y
s10%B&'()-10%B&'()-1010##%\%%%1&{&dEG@10!~S`10%B&'()- 10%B&'()- 10%B&'()- f
10%B&'()- L@410%B&'()-#10%B&'()-{&&(`((()aBG@10!~l.10%B&'()- S,10%B&'()-
*s10%B&'()- !A)M$10%;B;B&'()- !S#10%B&'()-`L, %10%B&'()-
)T))******bC10!~s10%&'()-10%&'()- 



10> 10> 10>33"10%>&'()-92%10%B&'()- S9010%B&'()-
**+,,J,,,dEbC10!~z#10%&'()- y 10%&'()-  10%&'()- , 10%&'()-
!10%&'()-%10%&'()-F,7--./300dEbC10!~`)L$10%&'()- !"10%&'()-``, $10%&'()-
#10%&'()-``@$10%&'()-s"10%&'()- 012^222 333dE:/ 10 10yL9 10%&'()- 7
10%&'()-y510%&'()- 310%&'()- `23%10%&'()- *m"10%&'()-333,3-3s4<55uS1/
!~`@&10%AA&'()-y!y%`@&10%&'()-y!~`@&10%&'()-y s10%&'()-&10%&'()- 10%&'()-
105$6a778J9>:}^<1/
!~`!t`*$10%&'()-S`!Y%10%&'()-@!t`!Y%10%&'()-@`Y%10%&'()-@!y`Y%10%&'()-@`@&1
0%&'()-y>::;;;;;;;bC !~`!tt10%&'()-@&10%&'()- `10%&'()-Y 10 10
103"10%&'()-`*$10%!&'()-S;1=\>>?N@Az[9bC
!~!yL!%10%--&'()-L%10%&'()-@!~L%10%22&'()-@`,&10%Z&'()-!p`,&10%$r$r&'()-!`,
&10%HH&'()-AA3CJCDDDDD}oaS4 !g&10%&'()- 10-- 10--
10--!yL*%10%--&'()-L*%10%&'()-!yL*%10%--&'()-L!%10%&'()-DDE!FuFFFaBaS4
!g&s10%&'()-"10%&'()- "10%&'()-  "10%&'()- "10%&'()-!
g&10%##&'()-FGiGHHAIsIdEaS4 !g&#10%&'()- !#10%&'()- ` !10%&'()-
"10%&'()-s`f#10%&'()- yLZ10%&'()- sIIJTJKK5M6M7MdE:/ 10
103g#10%&'()-`1$10%&'()- 



*#10%&'()-s`(10%&'()- &'g#10%&'()- yl%M10%&'()-
7M8MEMTMNN3PuQpN,/!s-&10%&'()-!s-&10%&'()- (10%u&'()-f! (10%{f{f&'()-f!-
(10%&'()-f  (10%v&'()-f
10uQR8SxTZUUUUUzXK>110FF10FF10FF!y*%10%FF&'()-!y*%10%&'()-!t*%10%&'()-s-&10
%&'()-!s-&10%ff&'()-UUVVKWWWdEK>110FF10@#10%&'()- ,"10%&'()- #10%&'()-f
10%&'()-@&10%&'()-Y10%&'()-W1XSXXXXAYdEK>110FF10ym10%&'()- 10%&'()- S
10%&'()- `@#10%&'()-s10%&'()- 310%&'()- AY|YYY'Z[ZZdEK>110FF10fL'10%&'()-
%10%&'()-f#10%&'()- !10%&'()- `, #10%&'()-
`10%&'()-ZZ[G[o[[[dEK>110FF10L210%&'()- fL0s10%&'()- .10%&'()-f,F10%&'()-
*10%&'()- L)$10%&'()- [3\\\]]]]]xmbC10FF1010%&'()- 10 10
10y`9s10%&'()-710%&'()- 5!10%&'()- y310%&'()- ]]L]]]]&^dEmbC10FF10L10%&'()-
'!10%&'()- &10%&'()-T10%&'()- @10%&'()-
y10%&'()-&^r^^^F_Y__dEmbC10FF10s,Y"10%&'()- `10%&'()- g 10%&'()- 10%&'()-
10%&'()- ,#10%&'()- __`.`x``adEmbC10FF10y!10%&'()- s, !10%&'()- y`
10%&'()-10%&'()- -10%&'()- 10%&'()- aRaaaab,bdEmbC10FF10l.t10%&'()-
,10%&'()-s@)10%&'()-L'`!10%&'()- y%@ 10%&'()-#`!10%&'()- ,bXbbb?cccccdE:/
10 10L9z#10%&'()- y710%&'()-510%&'()- y3 10%&'()- s2y#10%&'()- 90 10%&'()-
ccccc#efefuV4/
10!s&10%&'()-@%10%U&'()-f!%10%{{&'()-fy10%&'()-S&S10%&'()-F`10%&'()-
10ffgggitizX94/
10!s!&10%&'()--!~s!&10%&'()--s&10%K&'()-@!s&10%&'()-@!s&10%--&'()-@!s&10%88
&'()-@tijkk#l$l%l&l3luj_@ 10!`10%&'()- 10 10
1034"10%&'()-34"10%&'()-s*%10%&'()-@!s*%10%&'()-@3l6lzllll=mdEj_@
10!9Z"10%&'()- fl  10%&'()- 'Y10%&'()-G 



10%&'()- f10%&'()- @10%&'()-=mmnoMoloodEj_@ 10!S10%&'()- 10%&'()-10%&'()-
L"10%&'()- #10%&'()- "10%&'()- opTpqqq!rdEj_@ 10!S,10%&'()-
*310%&'()-L(:10%&'()-!"10%d&'()-sL %10%&'()- L"10%&'()- !rArrr"s8srsdEj_@
10!Y7G10%&'()- 5&10%&'()-3!10%&'()- L1@#10%&'()- S&0 10%&'()- Y. 10%&'()-
rsssssssssbC 10!&10%&'()-10%&'()- @10%&'()-10%&'()- 10 10 10f99f 10%&'()-
s@ttt u]vvdEbC 10!L$10%&'()- -#10%&'()-#10%&'()- 9- 10%&'()- l 3"10%&'()-
f- 10%&'()- vw4xxxyYydEbC 10!f9'm10%&'()- l%S10%&'()- ##10%&'()-
!f#10%&'()- L #10%&'()- #10%&'()-YyyyzKzkzzdEbC 10!L2g#10%&'()- &0 10%&'()-
fY. 10%&'()- ,10%&'()- *-10%&'()-L)z 10%&'()- z{{{{{|[}8~|Z8
10!!p`Q*10%&'()--)!t `Q*10%[[&'()--)!y`Q*10%cc&'()--) `Q*10%+&'()--) 10 10
103!10%&'()-8~~# 9wU4|Z8 10
`*&10%##&'()-!y`*&10%&'()-!`Q*10%AA&'()--)!p`Q*10%\\&'()--)!`Q*10%&'()--)!p
`Q*10%dd&'()--)9rS4 10@10%&'()-%10%&'()-m10%&'()- 10 10 



10!~`*&10%&'()-!t`*&10%&'()-:GdErS4 10@10fL- 10%&'()-  10%&'()- F"10%&'()-
10%&'()- %10%&'()- "10%&'()-G5sdErS4 10@109 %10%&'()- L 10%&'()-
fZ10%&'()-"10%&'()- 3"10%&'()- L`$10%&'()- Wz[jdErS4
10@10*10%&'()-9(&10%&'()- &'10%&'()- fl%10%&'()- #10%&'()-! 10%&'()-
j^dErS4 10@105"10%&'()- 3y#10%&'()- 91 %10%&'()- &0310%&'()- Y."10%&'()-
f,10%&'()- ;bC 10@1S10% U&'()-S&l10% U&'()-m`10% U&'()-l 10 10
10&9m10%&'()- fY7F10%&'()- AkJdEbC 10@1#10% U&'()-  !10% U&'()- f10% U&'()-
F 10% U&'()- f#10% U&'()- #10% U&'()- JY;dEbC 



10@110% U&'()- "10% U&'()- L:$10% U&'()- &10% U&'()- fY`10% U&'()- 10%
U&'()-K(wdEbC 10@1F%"10% U&'()- y#3"10% U&'()- f!Z10% U&'()- L:$10% U&'()-
&#10% U&'()- fY@ 10% U&'()- w9}^?bC 10@Sy510% U&'()- 3m10% U&'()- 91G"10%
U&'()- *#10% U&'()-s!T'$10%aUaU&'()-!'$10%&'()-RbC 10@S10%&'()-%S10%&'()-
10%&'()- 10 U 10 U 10 US9 10% U&'()- 37!10% U&'()- $B#wU3bC
1!#L%10%&'()-S#!~L%10%22&'()-S#!~L%10%22&'()-S#!L%10%<<&'()-S#!L%10%W/W/&'(
)-S#!L%10%@@&'()-S#Ug]>bC
1!#LL,$10%&'()-o!~L,$10%22&'()-o*10%&'()-L%10%&'()-S#!~L%10%22&'()-S#
L%10%<g<&'()-S#gbA 



1!#L -&10%&'()-T#,&10%5&'()- 10%5&'()-10%5&'()- 10 10 103z#10%&'()-aqyW5bA
1!!,-&10%&'()-T#!-&10%u5u5&'()-T#!-&10%u5u5&'()-T#!]-&10%55&'()-T#!-&10%&'(
)-T# -&10%&'()-T#q5klwX9.A
103-#10%&'()-*%10%5&'()-T!*%10%p5p5&'()-T!,-&10%&'()-T#!-&10%u5u5&'()-T#!-&
10%&'()-T#lmn{;jHA
103-#1!LZ%10%JJ&'()-!LZ%10%<<&'()-@10%&'()-&10%&'()-Z`10%&'()- 10 10;?z[9HA
10!~L%10%22&'()-`!L%10%&'()-`!!~L%10%22&'()-`!!L%10%&'()-`!LZ%10%
&'()-!LZ%10%77&'()-pWXYZgjyrS4 10'10%&'()- f10%&'()-10%&'()- 1077 1077
1077!L%10%77&'()-`!!xL%10%JJ&'()-`!ycHdErS4 10'10$10%&'()-,$10%&'()- L@
10%&'()-  "10%&'()- !10%&'()- ,&10%&'()-H_dErS4 10'10#10%&'()- !#10%&'()- s
S#10%&'()- "10%&'()-ss,#10%&'()- $10% &'()-&u\kdErS4 10'10l.'10%&'()-
,-#10%&'()- *!10%&'()- s)$10%&'()- 9'!10%&'()- 3%m10%&'()-Yk2ydE:/  10
10L9Z10%&'()- l7g#10%&'()- y5m10%&'()- 3z10%&'()- s2Y%10%&'()- y90M10%&'()-
<J_RnO-/!y9)10%@@&'()-f 9)10%&'()-f  9)10%OXO&'()-f !~9)10%EE&'()-f
!9)10%JJ&'()-f  9)10%&'()-f  10RBOz[:-/!y9
~9*$10%EE&'()-9*$10%K&'()-!p9*$10%77&'()-9!$10%K&'()--!p9!$10%77&'()--!#9)1
0%&'()-f _`abo~uV7yY10%"&'()-4 10%"&'()-&10%"&'()- `10%"&'()- 



107373 107373 107373!p9*$10%7373&'()-7~gdEuV7yY,#10%"&'()- !10%"&'()-
$10%"&'()- 9f 10%"&'()- Y  10%"&'()- SM10%"&'()-
g@dEuV7yY@10%"&'()-y10%"&'()- !10%"&'()- 9`!10%"&'()- @L10%"&'()-
F10%"&'()-E?dEuV7yY&'f#10%"&'()- Y%S#10%"&'()- @#L10%"&'()-!l10%"&'()- 9
m%10%"&'()- L"10%"&'()- $L4dEuV7yY&1"10%"&'()- &0Y"10%"&'()- @Y.@ 10%"&'()-
,10%"&'()- *s10%"&'()-&( %10%"&'()- 4Q89:;HxmbCy10%&'()- 10" 10"
10"99!10%"&'()- Y7"10%"&'()- @5f 10%"&'()-
3&10%"&'()-HKXv}[9mbCy!~9-&10%EE&'()-y!~%9-&10%EE&'()-y!9-&10%JJ&'()-y!(`9-
&10%&'()-yS&10%&'()-F,10%&'()-Ov}_}[9mbCy!p9!%10%77&'()--!y9!%10%@@&'()--!t
9!%10%;
;&'()--9%10%2&'()--!t9%10%;;&'()--9-&10%c&'()-y_bCy!p10%5&'()-y&10%5&'()-F1
0%5&'()- 10 10
103@#10%&'()-9!%10%&'()--2PD*bwU3bCy!!Y%10%p5p5&'()--!(%10%55&'()-f!(%10%55
&'()-f! %10%p5p5&'()-f!(%10%--&'()-f!%10%p5p5&'()-fb+,-.;uj_@y!!10%&'()-
105 105 1053@#10%5&'()-*$10%c&'()-@!*$10%p5p5&'()-@!Y%10%&'()--;
>gvZdEj_@y!!93"10%&'()- Y #10%&'()- !10%&'()- %10%&'()-m`10%&'()-
y10%&'()-ZhdEj_@y!!s"10%&'()- L#10%&'()-  10%&'()- 10%&'()-
!10%&'()-3%10%&'()- g+\dEj_@y!!#10%&'()-!`10%&'()- s
s$10%&'()-!10%&'()-s!10%&'()-s!10%&'()-s9OdEj_@y!!F.G10%&'()- y,10%&'()-
*Z10%&'()-s(`$10%&'()- &'!10%&'()- Y%!10%&'()- OLdE:/ 



10 1099#10%&'()- Y7"10%&'()- 510%&'()- 310%&'()-s1%10%&'()- &0t!10%&'()-
?uS1/ !yL@&10%--&'()-T#!y*L@&10%- - &'()-T#!~L@&10%22&'()-T#,&10%&'()-
@10%&'()-10%&'()- 10wU61/
!L*4%10%&'()-!tL*4%10%((&'()-!L@&10%LL&'()-T#!tL@&10%((&'()-T#!tL@&10%((&'(
)-T#!yL@&10%-E-E&'()-T#crS4 ! 10%5&'()-&10%5&'()-310%5&'()- 10(( 10((
10((!tL*4%10%((&'()-!yL*4%10%--&'()-0|AwX9rS4 !!E 10%5&'()-
-&10%&'()-f!y-&10%f5f5&'()-f!(-&10%55&'()-f!-&10%u5u5&'()-f!-&10%p5p5&'()-f
A;s}[M?1  10f5f5 10f5f5 10f5f5!y* %10%f5f5&'()-* %10%F &'()-!y*
%10%fcfc&'()-#%10%5&'()-o!y#%10%f5f5&'()-o&@l_>M?1  10f5f5 9&10%S S&'()-f#
9&10%eGe&'()-f#!~9&10%EE&'()-f#,10%&'()-'10%&'()-310%&'()-lLlxV4M?1
1!y9&10%@[@[&'()-f#!9&10%JZJZ&'()-f#!t9&10%SS&'()-f# 9&10%S{
S&'()-f#'!9&10%SS&'()-f#!y9&10%@@&'()-f#`abcpzl^P1 `10%B&'()- 10 10
10!L*&10%&'()-!tL*&10%;;&'()-!pL*&10%77&'()-9&10%&'()-f#p};$dE^P1
`10%#10%B&'()- #10%B&'()- 



#10%&'()-#10%B&'()-,10%B&'()-%10%B&'()-F$kwbdE^P1 `10%S910%B&'()-
s10%B&'()-9%10%B&'()- L10%B&'()- 10%B&'()-10%B&'()- bKdE^P1 `10%Y%10%B&'()-
#310%B&'()- !F"10%B&'()- & &10%B&'()- 9!10%B&'()- l!10%B&'()- `aB^P1
`10&1%10%B&'()- 03"10%B&'()-3F."10%B&'()- y,!10%B&'()- @*&10%B&'()-
!$&'@#10%BB&'()-P'()*7xmbC `10`10%"&'()-l 10B 10B 10B,&910%B&'()-
Y710%B&'()- 5m"10%B&'()- 3@#10%B&'()- 7FI(P~_=mbC
`!&&10%ff&'()-,%10%"&'()-z %10%j&'()-z)!%10%""&'()-z10%"&'()-&10%"&'()-
zX6mbC
!&*%10%]]&'()-!&*%10%""&'()-&&10%"&'()-,!&&10%bb&'()-,!(&&10%""&'()-,!&&10%
f{f{&'()-,)69PuV4 !$10%""&'()-z@10%"&'()-%y10%"&'()- `10%"&'()- 10]"]"
10]"]" 10]"]"!&*%10%]"]"&'()-PBq}[9uV4
!!&&10%]]&'()-!&&10%]"]"&'()-!&&10%]"]"&'()-9&10%"&'()-S!y9&10%SS&'()-S$10%
"&'()-zq`" # $ % 2 5 ~_@ !!S10%&'()-10%&'()- 10 10
1039!10%&'()-39!10%"&'()-!1&&10%""&'()-5 B m}\=~_@ !!L&10%&'()-S L&10%S
S&'()-S!~L&10%EE&'()-S%10%&'()-z!%10%&'()-z%10%&'()-m2nMzX6~_@
!!}L*m%10%JgJg&'()-!tL*m%10%;
;&'()-9&10%X&'()-!9&10%SS&'()-!9&10%OO&'()-!9&10%SS&'()-M89:;JMuV7 



!! T10%m&'()- 310%m&'()-  10%m&'()-%S10%m&'()-  10 10
10!L*m%10%&'()-Ht=dBuV7 !!!Z"10%&'()- 10%m&'()- l t10%m&'()-3lz10%m&'()-Y
fZ10%m&'()- @10%m&'()- =hdEuV7 !!!S&10%m&'()- "10%m&'()- &!10%m&'()- F
F10%m&'()-G10%m&'()-,'!10%m&'()-4!jv*dEuV7 !!!3 010%m&'()- /10%m&'()- 3 `-
10%m&'()- +-10%m&'()- )s!10%m&'()-  (`10%m&'()-*n&'()8xmbC !!!@&,10%&'()-
10m 10m 10m810%m&'()- L6&10%m&'()- 4 10%m&'()- 2s!10%m&'()- 8;UdEmbC !!!
t10%&'()- 10%&'()- s10%&'()- ,L 10%&'()-  10%&'()-,10%&'()-CP+`dEmbC !!!
10%&'()-S`10%&'()- !10%&'()-   10%&'()- 910%&'()- l10%&'()- `>HdEmbC
!!!3+:10%&'()- Yy)z 10%&'()- &10%&'()-L$910%&'()- "!10%&'()-  !10%&'()-
PdEmbC !!!5 10%&'()-4@10%&'()- Yf210%&'()- 0Z10%&'()- .410%&'()- -10%&'()-
bC !!!10%&'()- 10%&'()- lf 



10%&'()-%,10%&'()-  10 10 109 10%&'()- \5 v  dEbC !!!L!10%&'()- 10%&'()- -
10%&'()- 3 @10%&'()-s10%&'()- F  10%&'()-   !I!|!!!dEbC !!!"10%&'()-
l9!10%&'()-F10%&'()- 10%&'()-   10%&'()- 10%&'()-!!"I"""/#dEbC
!!!&-G10%&'()-Y+'!10%&'()- Y)"10%&'()- '10%&'()- 3 &10%&'()- s$10%&'()-
/#u###.$?$@$A$B$dYNC !!! 10 10 10910%&'()-710%&'()- F410%&'()- Fy2310%&'()-
0G10%&'()- B$Q$T$$$$0%dEYNC !!! sF10%&'()-  &10%&'()- 10%&'()-  ,m10%&'()-
Yf 10%&'()-%10%&'()- 0%k%%%"&m&&dEYNC !!! m10%&'()- lL 10%&'()- 10%&'()-
y10%&'()-10%&'()- @,10%&'()- &&'X'''2(dEYNC !!! s$- 10%&'()- 



9"10%&'()- Y!10%&'()-FS 10%&'()- 10%&'()- g10%&'()-2(I(((( )c)dEYNC !!!
0z10%&'()- .F10%&'()- &-10%&'()- l+10%&'()-3)&!10%&'()-,&10%&'()-
c)f))))2*3*4*5*dYNC !!! 10 10 10910%&'()- 710%&'()-F6:10%&'()- 3410%&'()-
3210%&'()-5*D*G***+++dEYNC !!! l S10%&'()-  10%&'()- 10%&'()-   10%&'()- l,
10%&'()-&10%&'()- ++q+++(,<,z,dEYNC !!! 10%&'()-l&10%&'()-Y10%&'()-
10%&'()- 10%&'()-  910%&'()- z,,,,/-{--dEYNC !!! &10%&'()- L$10%&'()-
L"10%&'()- Y 10%&'()-  10%&'()- '10%&'()- ---F.../dEYNC !!! 010%&'()-
.10%&'()- ,10%&'()- 3+10%&'()- Ff) 10%&'()- '10%&'()-/</n////// 0xmbC
!!!S&10%<&'()-Y 10 10 109310%&'()- 7 10%&'()- 510%&'()- 3@2F10%&'()-  



0 0811}23H5zX6mbC
!!k3$10%_x_x&'()-M$!~$10%rr&'()-M$![$10%ll&'()-M$!.$10%&'()-M$!$10%<<&'()-M
$YS10%<&'()-H5}5M6677777ti^? !!k3S&10%(&'()-  10< 10<
10<`34L!10%<&'()--!10%<&'()-s!\\-!10%P<P<&'()-s
~$10%rUr&'()-M$7788&9@::~\=i^?
!!kYS!10%&'()--!IYS!10%)()(&'()--@"10%&'()-f!R@"10%{{&'()-f @"10%  &'()-fY
10%(&'()-:;<*=-=_=/>^<i^? !!k!X[ l+"10%88&'()--!y l+"10%YcYc&'()--
)10%(&'()-s"&!10%(&'()-:F,#10%(&'()-!NF,#10%.(.(&'()-/>>???????bC
!!k!Xs10%&'()-FS10%&'()-@&10%&'()-3 10( 10( 10(sF4 10%(&'()-
l+"10%(&'()--?????0@BdEbC !!k!X'!10%&'()-M  10%&'()- 10%&'()-
3)10%&'()-Y&!10%&'()-ls10%&'()-B C"F)FWFFFdEbC !!k!X610%&'()-34@10%&'()-
Ff2Z10%&'()- 3y210%&'()-y&!10%&'()-sz 10%&'()- FGHGIGJGKGZG]GGbC !!k!X
10%O&'()-  ,10%O&'()-&10%O&'()-  10 10 10910%&'()- 7Y10%&'()-
GG&H(HwHHIdEbC !!k!Xf10%O&'()- &10%O&'()-Y '!10%O&'()-3`s10%O&'()-10%O&'()-
10%O&'()- IIIZIIIJdEbC !!k!Xs10%O&'()- 10%O&'()- Ym10%O&'()- !10%O&'()-
!10%O&'()-3910%O&'()-JRJ^JJJKYKdEbC !!k!X%10%O&'()- 9$10%O&'()- s"10%O&'()-
F10%O&'()- s-10%O&'()- sSF10%O&'()- YK\K_KKKLGLdEbC 



!!k!X`.10%O&'()- L3+10%O&'()- Lf)10%O&'()- L'@10%O&'()-
f210%O&'()-)10%O&'()-GLLLL,MpMMMMdE:/ 10O 10O9s910%O&'()- s7s10%O&'()-
510%O&'()- L4-10%O&'()- L@2!10%O&'()- Ls0@ 10%O&'()- MMMMM8NNNxY:/ 10O
10%&'()- 3 10%&'()- @ 10%&'()- 3 10%&'()-3YS10%&'()-&10%&'()-G
10ONOIOOOOOdE:/ 10Om10%&'()- l&!10%&'()-s10%&'()-  S10%&'()- 10%&'()-
L`10%&'()- OP4PfPPP7QdE:/ 10O 10%&'()- 310%&'()- f&10%&'()- 10%&'()-
910%&'()- 10%&'()-7Q{QQQQQCRdE:/ 10O'!10%&'()-
3210%&'()-F)10%&'()-&10%&'()- s$10%&'()-"m10%&'()- CRRRR,SzS~SbC:/
10O610%&'()-34 10%&'()-   010%&'()-. 10%&'()- Y+Z 10%&'()- )m10%&'()- ~SST
TTTTTbTbC 10O10%O&'()-33, 10%O&'()-&10%O&'()-  10 10 109m10%&'()-
7Y10%&'()- bTnTTT#UgUUdEbC 10O10%O&'()-10%O&'()- -10%O&'()- 9G10%O&'()- l
-10%O&'()- 10%O&'()- UU'VsVVWLWdEbC 10Os10%O&'()- s@- 10%O&'()- 10%O&'()-
10%O&'()- Fz#10%O&'()- 



F10%O&'()- LWWWWNXYY^?bC 10O` + 10%b&'()-`! ` +
10%OO&'()-`!\'!10%OO&'()-`9$10%O&'()- `"S 10%O&'()-3 S#10%O&'()-
Y^YYY*ZwZxZyZzZdYNC 10O 10O 10O 10O&s9 10%O&'()- 710%O&'()- L510%O&'()- `3
10%O&'()- @2!10%O&'()-zZZZZdYNC 10O 10O 10O 10O&s9 10%O&'()- 710%O&'()-
,10%T&'()- Ff10%T&'()-L'10%T&'()-  Normal" "Heading 13]c" "Heading 23]c"
"Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c"
"Heading 83]c" "Heading 93]c"A "Default Paragraph
Font4'08A7JRZ`%ipxmYa:-b)$:(A!4',4<JDJQyWW\^`bdfhjlnprtvxz|~J,!FAYx`Moy^uA=
"c)/BKCRzZZ"oa #R3"#{&)*,035>:;
ADFsI7MuQUWAYZ[]&^_a,bcfti3l=mo!rrssvYyz8~9GjJwgql;yHkRg4H_b;ZOAlp$b7Pq5
M=*8` !/#B$0%&2(c)5*++z,-/ 0H57:/>?BFGIJYKGLMNO7QCR~SbTULWYzZZ
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~6Times
New RomanArialCourier New"h Root EntryWordDocumentX/
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 




