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TRACE INFORMATION COLLECTING 
SYSTEM AND PROGRAM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This is a continuation application of US. applica 
tion Ser. No. 11/337,377 ?led on Jan. 23, 2006, Which is 
hereby incorporated by reference in its entirety. 

BACKGROUND of the INVENTION 

[0002] The present invention relates to a trace information 
collecting system, a trace information collecting method, and 
a trace information collecting program, more particularly to a 
trace information collecting system, a trace information col 
lecting method, and a trace information collecting program 
Which collect trace information indicating the course of pro 
cessing of a program. 
[0003] If a failure has occurred in a computer system being 
operated in a company or other entity, processing is advanced, 
for example, in the folloWing How in order to remove the 
failure. 
[0004] (l) A failure has occurred in the computer system 
being operated. 
[0005] (2) A program module Which has caused the failure 
is speci?ed by analysis by a person in charge of the system. 
[0006] (3) Trace information indicating the course of pro 
cessing of the program module is acquired during the next 
running time. 
[0007] (4) The acquired trace information is analyZed. 
[0008] (5) A cause of the failure is investigated. 
[0009] The trace information is successively produced and 
output during the operation of the computer system. There 
fore, if the trace information is to be acquired during the 
operation of the computer system, processing to store the 
trace information in a storage device periodically occurs so 
that a processing speed of original processing is loWered. 
Therefore, heretofore, no trace information has been acquired 
during the normal running time, and in many cases the person 
in charge of the system changes setting in such a manner as to 
acquire the trace information only When a failure has 
occurred. Additionally, in order to change the setting of the 
computer system being operated, approval of a user or an 
oWner should be obtained, Which Would take much time in 
many cases. 

[0010] On the other hand, in recent years, the computer 
system has played an indispensable role in a key business in 
addition to improvement of ef?ciency in of?ce Works in the 
company. Therefore, the computer system is not permitted to 
be stopped for a long time in order to investigate a cause of a 
failure occurring in the computer system. Therefore, even if 
the failure has occurred, the computer system is instantly 
restarted, and in many cases it is not possible to secure a time 
for obtaining the approval to acquire the truce information. 
Thus, in many cases, it has been di?icult to remove the failure 
from the computer system being operated. 
[0011] As a prior art technology, Japanese Published Patent 
Application 5-257758 discloses a system for automatically 
changing settings to acquire the course of processing of a 
transaction for a database When the transaction fails, so that 
the transaction is retried. According to this system, the cause 
of the failure Which has occurred during the processing of the 
transaction can be easily investigated. 
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[0012] It is considered that the technology described in the 
above-described document is applicable to a failure of a com 
puter system because the trace information can be automati 
cally acquired. HoWever, in the computer system, unlike the 
transaction, it is often dif?cult to determine Whether or not a 
failure has occurred. For example, a failure in the transaction 
can be easily detected by an error code or the like recorded in 
a predetermined storage area. On the other hand, in the com 
puter system, a failure often occurs due to composite factors 
of various modules, and an abnormal operation may occur 
even if each of the modules is normal. Furthermore, there may 
be a case in Which processing is interrupted for some opera 
tional reason even if an actual failure does not occur. Thus, it 
is dif?cult to determine Whether a failure has actually 
occurred in the computer system and, hence, to determine 
appropriate timing for producing trace information. 

SUMMARY OF THE INVENTION 

[0013] A ?rst aspect of the present invention is directed to 
a trace information collecting system Which collects trace 
information indicating the course of processing of a program, 
comprising a history recording section for recording a history 
of run and stop of a target program for Which the trace infor 
mation is to be produced, a similarity calculating section for 
calculating a degree of similarity betWeen a ?rst operation 
pattern in Which the target program ran and stopped at the last 
time and a second operation pattern in Which the target pro 
gram ran and stopped at the time before last When the target 
program, Which once stopped, starts to run, a failure occur 
rence determining section for determining that a failure 
occurred When the target program ran at the last time on 
condition that the similarity calculated by the similarity cal 
culating section is loWer than a reference similarity, and a 
trace information collecting section for collecting the trace 
information from the target program in response to the deter 
mination that the failure occurred, Wherein the trace informa 
tion is not collected if it is determined that the failure did not 
occur. 

[0014] According to the present invention, the occurrence 
of the failure in the computer system can be appropriately 
detected, and the information required for removing or ?xing 
the failure can be automatically collected. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a functional block diagram illustrating an 
information processing device in Which the present invention 
can be implemented. 

[0016] FIG. 2 shoWs one example of a data structure of a 
history recording section in the information processing 
device of FIG. 1. 

[0017] FIG. 3 shoWs one example of an operation pattern in 
Which a target program runs an stops; 

[0018] FIG. 4 is a functional block diagram illustrating a 
trace information collecting system in the information pro 
cessing device of FIG. 1. 
[0019] FIG. 5 is a ?owchart of processing in Which the trace 
information collecting system of FIG. 4 starts collection of 
trace information. 

[0020] FIG. 6 is a ?owchart shoWing details of processing 
in S520 of FIG. 5. and 
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[0021] FIG. 7 is a ?owchart of processing in Which the trace 
information collecting system of FIG. 4 ?nishes collection of 
the trace information. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0022] While the present invention Will be described beloW 
With reference to the embodiment of the present invention, the 
following embodiment does not limit the invention claimed in 
the attached claims, and all combinations of features 
described in the embodiment are not essential for solving the 
problems by the invention. 
[0023] FIG. 1 shoWs an illustrative con?guration of an 
information processing device 10. The information process 
ing device 10 includes a central processing unit 1000, a RAM 
1020, and a graphic controller 1075 Which form a CPU 
related section and are interconnected via a host controller 
1082. The information processing device 10 further includes 
an input/output section having a communication interface 
1030, a hard disk drive 1040, and a CD-ROM drive 1060 
Which are connected to the host controller 1082 via an input/ 
output controller 1084. The information processing device 10 
further includes a legacy input/output section having a ROM 
1010, a ?exible disk drive 1050, and an input/output chip 
1070 Which are connected to the input/output controller 1084. 
[0024] The central processing unit 1000 operates based on 
programs stored in the ROM 1010 and the RAM 1020 to 
control each section. For example, in the present embodi 
ment, the central processing unit 1000 executes a target pro 
gram 30 for Which trace information is to be produced. The 
target program 30 is, for example, a middleWare program 
Which processes various types of services in response to a 
request received from an external client device. Alternatively, 
the target program 30 may be any type of operating system or 
application program. Furthermore, according to a trace infor 
mation collecting program installed in the information pro 
cessing device 10, the central processing unit 1000 functions 
as a trace information collecting system 40. The trace infor 
mation collecting system 40 collects the trace information 
indicating the course of processing of the target program 30 
and records the information in a trace recording section 25. 
The host controller 1082 connects the RAM 1020 to the 
central processing unit 1000 and the graphic controller 1075 
Which access the RAM 1020 at a high transfer rate. The 
graphic controller 1075 acquires image data produced by the 
central processing unit 1000 or other device in a frame buffer 
disposed in the RAM 1020, and displays the data by a display 
device 1080. Alternatively, the graphic controller 1075 may 
contain therein the frame buffer Which stores the image data 
produced by the central processing unit 1000 or other device. 
[0025] The input/output controller 1084 connects the host 
controller 1082 to the communication interface 1030, the 
hard disk drive 1040, and the CD-ROM drive 1060 Which are 
relatively high-speed input/ output devices. The communica 
tion interface 1030 communicates With an external device via 
a netWork. The hard disk drive 1040 stores programs and data 
for use by the information processing device 10. For example, 
the hard disk drive 1040 functions as a history recording 
section 20 and the trace recording section 25. The history 
recording section 20 records a history of run and stop of the 
target program 30 by means of, for example, a function pro 
vided beforehand in the target program 30. The trace record 
ing section 25 records the trace information collected by the 
trace information collecting system 40. 
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[0026] The CD-ROM drive 1060 reads a program or data 
from a CD-ROM 1095 and supplies it to the RAM 1020 or the 
hard disk drive 1040. The input/ output controller 1084 is 
connected to relatively loW-speed input/output devices such 
as the ROM 1010, the ?exible disk drive 1050, and the input/ 
output chip 1070. The ROM 1010 stores a boot program 
executed by the central processing unit 1000 When starting 
the information processing device 10, a program Which 
depends on hardWare of the information processing device 
10, etc. 
[0027] The ?exible disk drive 1050 reads a program or data 
from a ?exible disk 1090 and supplies it to the RAM 1020 or 
the hard disk drive 1040 via the input/output chip 1070. The 
input/output chip 1070 is connected to the ?exible disk 1090, 
and various types of input/output devices via, for example, a 
parallel port, a serial port, a keyboard port, a mouse port, etc. 
[0028] A program to be supplied to the information pro 
cessing device 10 is stored in a recording medium such as the 
?exible disk 1090, the CD-ROM 1095, or an IC card, and 
supplied by a user. The program is read from the recording 
medium via the input/output chip 1070 and/ or the input/ 
output controller 1084, installed in the information process 
ing device 10, and executed. The operation Which the pro 
gram causes the information processing device 10 to perform 
Will be described later With reference to FIGS. 2 to 7. 
[0029] The above-described program may be stored in an 
external storage medium. In addition to the ?exible disk 1090 
and the CD-ROM 1095, various storage media may be used 
Which include an optical recording medium such as a DVD or 
a PD, a magnetic optical recording medium such as an MD, a 
tape medium, and a semiconductor memory such as an IC 
card. A storage device such as a hard disk or a RAM disposed 
in a server system connected to a dedicated communication 
netWork or the Internet may be used as the recording medium, 
and the program may be supplied to the information process 
ing device 10 via the netWork. 
[0030] FIG. 2 shoWs one example of a data structure of the 
history recording section 20. The history recording section 20 
records a history of run and stop of the target program 30. For 
example, When the target program 30 is started to run, the 
history recording section 20 records that an event for starting 
the running occurred in association With a time at Which the 
event occurred. Also When the target program 30 is stopped, 
the history recording section 20 records that an event for 
stopping the target program 30 occurred in association With a 
time at Which the event occurred. As an example, the history 
recording section 20 is an event log Which also records other 
events Which occurred in an application program or an oper 
ating system. That is, Whenever a certain event occurs in a 
program, the history recording section 20 acquires and infor 
mation indicating the occurrence of the event from the pro 
gram, and records it in association With a time at Which the 
event occurred. In this Way, the history recording section 20 
continues recording the event occurred While the target pro 
gram 30 is running, regardless of Whether or not a failure has 
occurred in the target program 30. 

[0031] Furthermore, the history recording section 20 may 
record a type of a stop procedure for stopping the target 
program 30 When the target program 30 is stopped. Speci? 
cally, the history recording section 20 may record an imme 
diate stop or shutdoWn procedure for interrupting and stop 
ping already stared processing, or a stop after completion 
procedure for stopping the already started processing after 
completion of the processing. For example, in a case Where 



US 2008/0288826 Al 

the target program 3 0 is a middleWare program for processing 
a requested transaction, the transaction processing should be 
carefully handled When the target program 30 is stopped. For 
example, if the already started transaction processing is inter 
rupted, a result of the processing before the interruption is 
lost. On the other hand, if the already started transaction 
processing is stopped after completion of the processing, a 
result of the processing is not lost, but much time is required 
for completing the stop procedure. Therefore, by recording 
the type of the stop procedure, a situation at the time of 
performing of the stop procedure can be speculated. 
[0032] FIG. 3 shoWs one example of an operation pattern in 
Which the target program 30 runs and stops. The operation 
pattern shoWn in FIG. 3 corresponds to the history recorded in 
the history recording section 20 of FIG. 2. Speci?cally, the 
target program 30 stopped at 19:00 on March 6 (Friday) by 
the stop after completion procedure. Then, the target program 
30 stared at 8:30 on March 9 (Monday), and stopped at 19:00 
on March 13 (Friday) by the stop after completion procedure. 
That is, it seems that the target program 30 operated in accor 
dance With an operation pattern starting in the morning of 
Monday and stopping at night on Friday. 
[0033] However, after the target program 30 stared at 8:30 
on March 16 (Monday), the program stopped at 13:00 on 
March 18 (Wednesday) by the immediate stop procedure 
Without Waiting for March 20 (Friday). Thereafter, the target 
program 30 started again 15 minutes after. In a case Where the 
operation pattern of run and stop at the last time is not similar 
to that before last, there is a high possibility that a certain 
failure has occurred in the operation of the target program 30. 
That is, When the target program 30, Which usually starts at 
the beginning of the Week and stops at the end of the Week, is 
restarted on Wednesday, there is a high possibility that the 
failure occurred at that time. 

[0034] Also, When the program stopped by the immediate 
stop procedure rather than the stop after completion proce 
dure, there is a high possibility that a certain failure has 
occurred in the operation of the target program 3 0 because the 
program stopped despite the fact that an intermediate result of 
the already started processing Was possibly lo st. In the present 
embodiment, the trace information collecting system 40 has a 
purpose of appropriately detecting the failure occurrence in 
the target program 30 from the past operation patterns of run 
and stop and producing the trace information automatically. 
[0035] FIG. 4 shoWs functions of the trace information 
collecting system 40 in a block form. The trace information 
collecting system 40 has an running/ stop time ratio calculat 
ing section 400, a similarity calculating section 410, an run 
ning time deviation value calculating section 420, a score 
calculating section 430, a failure occurrence determining sec 
tion 440, an operation parameter collecting section 450, a 
trace information collecting section 460, an average running 
time calculating section 470, a ?le input/output frequency 
detecting section 480, and a central processing unit use ratio 
detecting section 490. The running/ stop time ratio calculating 
section 400 calculates a running/stop time ratio Which is a 
ratio of a stop or doWn time elapsed from a time When the 
target program 30 stopped until the program starts to run to a 
running time elapsed from a time When the program started to 
run until the program stops every time the target program 30 
repeats the run and stop. 
[0036] Speci?cally, in the example of FIG. 3, the running/ 
stop time ratio calculating section 400 calculates a ratio of a 
running time ON2 to a stop time OFF2, a ratio of a running 
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time ON1 to a stop time OFF1, and a ratio of a running time 
ON to a stop time OFF. The similarity calculating section 410 
calculates a degree of similarity betWeen a ?rst operation 
pattern in Which the target program 30 ran and stopped at the 
last time and a second operation pattern in Which the target 
program 30 ran and stopped before last. More speci?cally, the 
similarity calculating section 410 may calculate a value indi 
cating a deviation of the running/ stop time ratio of the last run 
and stop in a probability distribution of the running/ stop time 
ratio in each repetition of the run and stop to obtain the 
similarity. 
[0037] The running time deviation value calculating sec 
tion 420 obtains a probability distribution of a length of the 
running time in each repetition of the run and stop by the 
target program 30 based on the history of the run and stop 
recorded in the history recording section 20. Then, the run 
ning time deviation value calculating section 420 calculates a 
value indicating the deviation of the running time Which 
elapsed from a time When the target program 30 started to run 
until the program stopped at the last time, in the probability 
distribution. The score calculating section 430 calculates a 
score indicating a possibility that a failure occurred in the 
target program 30 based on the similarity calculated by the 
similarity calculating section 410, the value calculated by the 
running time deviation value calculating section 420, and the 
history recorded in the history recording section 20. 
[0038] The failure occurrence determining section 440 
determines that the failure has occurred in the last run of the 
target program 30 on condition that the score calculated by 
the score calculating section 430 is higher than a predeter 
mined reference value. On the other hand, the failure occur 
rence determining section 440 does not determine that the 
failure has occurred on condition that the score is equal to or 
less than the reference value. When the failure occurrence 
determining section 440 determines that the failure has 
occurred, the operation parameter collecting section 450 
acquires operation parameters to be supplied to the target 
program 3 0, and records the parameters in the trace recording 
section 25 in response to the determination. The operation 
parameters may be acquired from an initialiZation ?le Which 
is read When the target program 30 starts to run. The operation 
parameters may also be acquired from the target program 30 
Which has started to run, or environment variables of the 
operating system may be acquired as the operation param 
eters. The operation parameters may be changed momentarily 
by the progress of processing by the target program 30 or a 
users operation. Therefore, if it is possible to save a snap shot 
of the operation parameters immediately after the failure 
occurrence, it can be useful for removing the failure. 

[0039] In response to the determination by the failure 
occurrence determining section 440 that the failure has 
occurred, the trace information collecting section 460 col 
lects the trace information Which is not collected from the 
target program 30 in a case Where it is not determined that the 
failure has occurred. Then, the trace information collecting 
section 460 successively records the collected trace informa 
tion in the trace recording section 25. As a result, in the trace 
recording section 25, there are recorded the operation param 
eters at the time When the target program 30 started to run, and 
the trace information indicating the course of processing for a 
predetermined time period from the time When the target 
program 30 started to run. Accordingly, information required 
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for analyzing a cause of the failure can be appropriately 
collected Without requiring any special operation by a system 
administrator or the like. 

[0040] Here, the collection of the operation parameters and 
the trace information refers to processing to acquire the 
operation parameters and the trace information output from 
the target program 30 or other entity, and record them in the 
recording medium of the information processing device 10 in 
a state in Which they can be accessed later. Therefore, the trace 
information collecting system 40 may not necessarily explic 
itly instruct the target program 30 or other entity to output the 
trace information and/or operation parameters. For example, 
even if the trace information is not collected, the target pro 
gram 30 continues Writing the trace information With respect 
to an output stream, and the trace information collecting 
system 40 may acquire the information only if necessary. 
[0041] The average running time calculating section 470 
calculates an average running time from the time When the 
target program 3 0 started to run till the time When the program 
stopped based on the history of the running of the target 
program 30 recorded in the history recording section 20 in 
response to the determination by the failure occurrence deter 
mining section 440 that the failure has occurred. Then, the 
trace information collecting section 460 ?nishes collecting 
the trace information in a case Where the average running time 
has elapsed from the time When the target program 30 started 
to run. Accordingly, excess collection of the trace information 
can be prevented, and the processing capability of the infor 
mation processing device 10 can be maintained. 
[0042] The ?le input/ output frequency detecting section 
480 detects, for example, periodically frequency of ?le input/ 
output of the information processing device 10 Which 
executes the target program 30 on condition that the failure 
occurrence determining section 440 determines that the fail 
ure has occurred. Then, even if the trace information collect 
ing section 460 is collecting the trace information, it ?nishes 
collecting the trace information if the frequency of the ?le 
input/output exceeds a predetermined reference frequency. 
Accordingly, in a case Where the ?le input/output is fre 
quently performed by original processing, a processing capa 
bility of ?le input/output of the information processing device 
10 can be maintained, and the original processing can be 
e?iciently executed. 
[0043] The central processing unit use ratio detecting sec 
tion 490 detects, for example, periodically a use ratio of the 
central processing unit 1000 of the information processing 
device 10 Which executes the target program 30 on condition 
that the failure occurrence determining section 440 deter 
mines that the failure has occurred. Then, even if the trace 
information collecting section 460 is collecting the trace 
information, it ?nishes collecting the trace information if the 
use ratio of the central processing unit 1000 exceeds a prede 
termined reference use ratio. Accordingly, in a case Where the 
processing capability of the central processing unit 1000 is 
required for the original processing, the processing capability 
of the central processing unit 1 000 can be maintained, and the 
original processing can be e?iciently executed. 
[0044] FIG. 5 shoWs a ?owchart of processing to start to 
collect the trace information by the trace information collect 
ing system 40. When the stopped target program 30 starts to 
run (S500), ?rst the history recording section 20 records a 
history indicating that the target program 30 started to run 
(S510). Next, the score calculating section 430 calculates a 
score indicating a possibility that a failure has occurred in the 
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target program 30 (S520). If the score calculated by the score 
calculating section 430 is equal to or less than a predeter 
mined reference value (S530: NO), the trace information 
collecting system 40 causes the target program 30 to start 
normal processing (S580), and does not collect any trace 
information in the course of processing of the target program 
30. 

[0045] On the other hand, if the score calculated by the 
score calculating section 43 0 is higher than the predetermined 
received (S530: YES), the failure occurrence determining 
section 440 determines that the failure has occurred in the last 
run of the target program 30 (S540). When the failure occur 
rence determining section 440 determines that the failure has 
occurred, ?rst the operation parameter collecting section 450 
collects operation parameters to be supplied to the target 
program 30 in response to the determination (S550). Next, the 
trace information collecting section 460 changes setting in 
order to collect the trace information (S560). The average 
running time calculating section 470 calculates the average 
running time from the time When the target program 30 
started to run till the time When the program stopped based on 
the history of the run of the target program 30 recorded in the 
history recording section 20 (S570). Then, the trace informa 
tion collecting system 40 causes the target program 30 to start 
normal processing (S580), and the trace information collect 
ing section 460 collects the trace information in the course of 
processing of the target program. 
[0046] FIG. 6 is a ?owchart shoWing details of processing 
in S520 of FIG. 5. The running/stop time ratio calculating 
section 400 calculates the running/ stop time ratio every time 
the target program 30 repeats the run and stop (S600). Next, 
the similarity calculating section 40 calculates a standard 
deviation based on the probability distribution of each run 
ning/ stop time ratio (S610). 
[0047] Then, the similarity calculating section 410 calcu 
lates a value indicating the deviation of the running/ stop time 
ratio in the last run and stop of the target program 30 as an 
index value indicating the similarity of the operation pattern 
based on the calculated standard deviation (S620). For 
example, the similarity calculating section 410 obtains the 
deviation value of the running/ stop time ratio in the last run 
and stop, and obtains an absolute value of a difference from a 
median of deviation values in the probability distribution at 
the time before last. Alternatively, the similarity calculating 
section 410 may obtain a chi-square test value of the running/ 
stop time ratio in the last run and stop against the probability 
distribution at the time before last. 

[0048] The score calculating section 430 calculates this 
value as the score indicating the possibility that the failure has 
occurred in the target program 30. This value indicates a 
degree of similarity betWeen a ?rst operation pattern in Which 
the target program 30 ran and stopped at the last time and a 
second operation pattern in Which the target program 30 ran 
and stopped at the time before last. When this value is higher, 
the deviation of the running/ stop time ratio in the last run and 
stop becomes higher, and therefore the similarity becomes 
loWer. That is, the score calculated by the score calculating 
section 430 has a higher value in a case Where the similarity 
determined by the similarity calculating section 410 is loWer. 
[0049] Accordingly, the failure occurrence determining 
section 440 can determine that the failure has occurred in the 
last run of the target program 30 on condition that the simi 
larity calculated by the similarity calculating section 410 is 
loWer than a reference similarity. 
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[0050] Subsequently, the running time deviation value cal 
culating section 420 calculates the standard deviation based 
on the probability distribution of the running time every time 
the target program 30 repeats the run and stop (S630). Then, 
the running time deviation value calculating section 420 cal 
culates a value indicating the deviation of the running time in 
the last run of the target program 30 based on the calculated 
standard deviation (S640). For example, the running time 
deviation value calculating section 420 may obtain the devia 
tion value of the last running time, and obtain the absolute 
value of the difference from the median of the deviation 
values in the probability distribution of the running time 
before last. Then, the score calculating section 430 adds the 
obtained value to the score. 

[0051] Accordingly, even if it is dif?cult to determine the 
failure occurrence based on the similarity, the failure occur 
rence determining section 440 can determine that the failure 
has occurred on condition that the value indicating the devia 
tion of the running time is higher than the reference value. 
[0052] Subsequently, the score calculating section 430 
determines Whether or not the stop procedure Which stopped 
the target program 30 at the last time is the immediate stop 
procedure (S650). If it is the immediate stop procedure (S650: 
YES), the score calculating section 430 adds a predetermined 
point to the score (S660). That is, the score calculated by the 
score calculating section 430 has a higher value in a case 
Where the stop procedure Which stopped the target program 
30 at the last time is the immediate stop procedure as com 
pared With the stop after completion procedure. 
[0053] Accordingly, even if it is dif?cult to determine the 
failure occurrence even by the similarity and the deviation of 
the running time, the failure occurrence determining section 
440 can determine that the failure has occurred on condition 
that the last stop procedure is the immediate stop procedure. 
[0054] Furthermore, the score calculating section 430 adds 
a point corresponding to the number of processings inter 
rupted in the immediate stop procedure to the score (S670). 
This is because When the number of processings performed in 
parallel is large, it is expected that a possibility that the failure 
occurs due to a composite factor of the processings becomes 
high. Accordingly, even if it is dif?cult to determine the 
failure occurrence even by the type of the stop procedure, the 
failure occurrence determining section 440 can determine 
that the failure has occurred on condition that the number of 
processings interrupted by the immediate stop procedure is 
larger than a reference number. 
[0055] Then, the score calculating section 430 obtains the 
stop time Which elapsed from a time When the target program 
30 stopped until the program stand to run at the last time, and 
multiplies the score by a reciprocal of the stop time to one 
hour (S680). That is, if the stop time is less than one hour, the 
score increases. If the stop time is longer than one hour, the 
score decreases. Accordingly, even if it is dif?cult to deter 
mine the failure occurrence even by the type of the stop 
procedure, etc., the failure occurrence determining section 
440 can determine that the failure has occurred on condition 
that the stop time from a time When the target program 30 
stopped at the last time until the program started to run is 
shorter than a reference stop time. 
[0056] Thus, according to the processing shoWn in FIG. 6, 
the score indicating the possibility that the failure has 
occurred in the running of the target program 30 can be 
obtained by simple calculation based on the similarity of the 
running time, the deviation of the running time, the type of the 
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stop procedure, and the last stop time. Therefore, the failure 
occurrence determining section 440 can promptly determine 
Whether or not the failure has occurred Without delaying 
restart processing and other original processing even in an 
emergency situation in Which the failure has occurred in the 
target program 30 and prompt restarting is required. 
[0057] It is to be noted that all the processing steps shoWn in 
FIG. 6 is not essential for the calculation of the score, and a 
part of the processing shoWn in FIG. 6 may be removed from 
the calculation of the score. For example, the score calculat 
ing section 430 may calculate the score based on the deviation 
of the running/ stop time ratio and Whether or not the stop 
procedure is the immediate stop procedure With the deviation 
of the running time excluded from the elements for the score 
calculation. Any calculating method Which excludes a part of 
the processing is also included in the technical scope of the 
present invention. 
[0058] FIG. 7 shoWs a ?owchart of processing in Which the 
trace information collecting system 40 ?nishes the collection 
of the trace information. The trace information collecting 
system 40 performs, for example, periodically the folloWing 
processing When the trace information is collected. First, if 
the average running time has elapsed from a time When the 
target program 30 started to run (S700: YES), the trace infor 
mation collecting section 460 ?nishes the collection of the 
trace information (S73 0). 
[0059] The central processing unit use ratio detecting sec 
tion 490 detects the use ratio of the central processing unit 
1000 of the information processing device 10 Which executes 
the target program 30. If the use ratio exceeds a predeter 
mined reference use ratio (S710: YES), the trace information 
collecting section 460 ?nishes the collection of the trace 
information (S730). The ?le input/output frequency detecting 
section 480 detects the frequency of the ?le input/output of 
the information processing device 10 Which executes the 
target program 30. If the frequency exceeds a predetermined 
reference frequency (S720: YES), the trace information col 
lecting section 460 ?nishes the collection of the trace infor 
mation (S730). OtherWise, the collection of the trace infor 
mation is continued (S740). 
[0060] It is to be noted that instead of the example shoWn in 
FIG. 7, the trace information collecting section 460 may 
alWays ?nish the collection of the trace information if a pre 
determined period has elapsed from a time When the collec 
tion of the trace information Was started, or may continue 
collecting the trace information until an instruction is 
received from the user. In these cases, certain processing does 
not have to be performed in order to determine the ?nishing 
during the collection of the trace information, so that the 
original processing of the target program 30 can be executed 
more e?iciently. 

[0061] According to the above-described trace information 
collecting system 40 of the present embodiment, even if any 
explicit error code or the like is not obtained from a program, 
the failure occurred during the execution of the program can 
be appropriately detected, and the information required for 
the failure analysis can be automatically collected. Accord 
ingly, the setting change Which has heretofore been manually 
performed is not required, and the ef?ciency of the handling 
of the failure in the computer system being operated can be 
improved more. Furthermore, precision of the failure detec 
tion can be enhanced by using various parameters in the 
detection/ determination of the failure. 
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[0062] While the present invention has been described 
above With reference to the embodiment, the technical scope 
of the present invention is not limited to the scope of the 
above-described embodiment. It is apparent for a person 
skilled in the art that the above-described embodiment can be 
variously altered or improved. It is apparent from the descrip 
tion of the claims that such altered or modi?ed embodiments 
can be included in the technical scope of the present inven 
tion. 

1-14. (canceled) 
15. A trace information collecting system for collecting 

trace information showing a processing history of a program, 
comprising: 

a history recording subsystem for recording a run/stop 
history of a target program that is a target for generating 
trace information; 

a similarity calculating subsystem for calculating, as a 
degree of similarity, a value indicating a deviation in a 
probability distribution of time ratios of a running time 
and a stop time each time there is repetitive running and 
stopping, a last time that the target program Was run, and 
prior to the last time that the target program Was run, of 
the time ratios of the running time and the stop time in a 
repetitive running and stopping the last time that the 
target program Was run, When starting an operation of 
the target program that has been stopped; 

a failure occurrence determining subsystem for determin 
ing that a failure occurred the last time the target pro 
gram ran, on condition that a similarity calculated by the 
similarity calculating subsystem is loWer than a refer 
ence similarity; and 

a trace information collecting subsystem for collecting 
sequentially trace information, Which is not collected 
When there is no determination that the failure has 
occurred, from a started target program in response to a 
determination that the failure occurred. 

16. The trace information collecting system according to 
claim 15, further comprising: 

a run/ stop time ratio calculating subsystem for calculating 
a run/ stop time ratio each time there is repetitive running 
and stopping of the target program, that is a ratio of an 
elapsed stop from the stopping of the target program 
until the running and an elapsed running time from run 
ning until stopping; Wherein 
the similarity calculating subsystem calculates the value 

indicating the deviation of the run/ stop time ratio of a 
last run and stop in a probability distribution of the 
run/ stop time ratio at each repetition; and 

the failure occurrence determining subsystem deter 
mines that the similarity is loWer than the reference 
similarity if the value indicating the deviation calcu 
lated by the similarity calculating subsystem is 
greater than a reference value. 

17. The trace information collecting system according to 
claim 15, Wherein the failure occurrence determining sub 
system further determines that a failure has occurred When an 
elapsed stop time from the target program stopping until 
running is shorter than a reference stop time is shorter than the 
reference stop time. 

18. The trace information collecting system according to 
claim 15, Wherein the history recording subsystem further 
records a type of a stop procedure for stopping the target 
program When the target program is stopped; and 
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the failure occurrence determining subsystem determines 
that the failure has occurred on condition that the stop 
procedure Which stopped the target program at the last 
time is an immediate stop procedure that interrupts and 
stops processing already started, and does not determine 
that the failure has occurred on condition that the stop 
procedure is a stop after completion procedure, Which 
stopped a processing after completion of the already 
started processing. 

19. The trace information collecting system according to 
claim 18, further comprising a score calculating subsystem 
for calculating a score indicating the possibility that the fail 
ure occurred in the target program by taking a higher value 
When the similarity calculated by the similarity calculating 
sub system is loWer, taking the higher value, When compared 
With a case of the stop after completion procedure, When the 
stop procedure that stopped the target program at the last time 
Was the immediate stop procedure, and taking the higher 
value When the elapsed stop time until running the target 
program after a previous stop Was shorter than a reference 
stop time; and 

the failure occurrence determining subsystem determines 
that the failure has occurred on the condition that the 
score this calculated by the score calculating subsystem 
is higher than a reference score that is set in advance, and 
does not determine that the failure has occurred on con 
dition that the score is at or loWer than the reference 
score. 

20. The trace information collecting system according to 
claim 18, Wherein the failure occurrence determining sub 
system further determines that the failure has occurred on 
condition that the stop procedure that stopped the target pro 
gram at the last time Was an immediate stop procedure, and a 
number of processes interrupted in the immediate stop pro 
cedure is greater than a reference number. 

21. The trace information collecting system according to 
claim 15, further comprising a run time deviation calculating 
subsystem for calculating the value indicating the deviation 
of an elapsed run time from When they target program started 
to run last time until the target program stopped last time, in 
a probability distribution of a length of a run time in the target 
program repeating a run and stop, based on a history of the run 
and stop recorded by the history recording subsystem; 
Wherein 

the failure occurrence determining subsystem further 
determines that the failure has occurred if the value 
indicating the deviation calculated by the run time devia 
tion calculating subsystem is greater than a reference 
value. 

22. The trace information collecting system according to 
claim 15, further comprising: an operation parameter collect 
ing subsystem for collecting operation parameters to be sup 
plied to the target program in response to a determination by 
the failure occurrence determining subsystem that the failure 
has occurred. 

23. The trace information collecting system according to 
claim 15, further comprising: 

an average run time calculating subsystem for calculating 
an average run time from the time When the target pro 
gram started to run until the target program stopped, 
based on a history of a run as recorded by the history 
recording subsystem; Wherein 

the trace information collecting subsystem collects the 
trace information, Which is not collected it is not deter 
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mined that the failure has occurred, in response to the 
determination that the failure has occurred, and ?nishes 
a collection of the trace information if the average run 
time has elapsed from a start of running of the target 
program. 

24. The trace information collecting system according to 
claim 15, further comprising: 

a ?le input/output use ratio detecting subsystem for detect 
ing a frequency of ?le input/output of an information 
processing device that executes the target program; 
Wherein 

even if collecting the trace information, the trace informa 
tion collecting subsystem ?nishes a collection of the 
trace information if the frequency of the ?le input/ output 
exceeds a predetermined reference frequency. 

25. The trace information collecting system according to 
claim 15, further comprising: 

a central processing device use ratio detecting subsystem 
for detecting a use ratio of the central processing device 
of an information processing device that executes the 
target program; Wherein 

even if collecting the trace information, the trace informa 
tion collecting subsystem ?nishes a collection of the 
trace information if the use ratio of the central process 
ing device exceeds a predetermined reference use ratio. 

26. A trace information collecting program for causing an 
information processing device to function as a system for 
collecting trace information shoWing a processing history of 
a program, Wherein: 
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the information processing apparatus is caused to function 

a history recording subsystem for recording a run/ stop 
history of a target program that is a target for gener 
ating trace information; 

a similarity calculating subsystem for calculating, as a 
degree of similarity, a value indicating a deviation in 
a probability distribution of time ratios of a running 
time and a stop time each time there is repetitive 
running and stopping, a last time that the target pro 
gram Was run, and prior to the last time that the target 
program Was run, of the time ratios of the running 
time and the stop time in a repetitive running and 
stopping the last time that the target program Was run, 
When starting an operation of the target program that 
has been stopped; 

a failure occurrence determining subsystem for deter 
mining that a failure occurred the last time the target 
program ran, on condition that the similarity calcu 
lated by the similarity calculating subsystem is loWer 
than a reference similarity; and 

a trace information collecting subsystem for collecting 
sequentially trace information, Which is not collected 
When there is no determination that a failure has 
occurred, from a started target program in response to 
the determination that the failure occurred. 

* * * * * 


