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| evelopers have heenl performance testing large

The fotlowing case study| database applications for more than 20 years.
showsl how a simple Up to now, they have focused primarily on
protorype can be used| to sysem-level testing of operating sysems and

database management systems. However, just

verify| beford production)
. ' because a machine, its operating system, and

that‘ a system will its database system are fast does not mean that
perform] at an acceptable an gpplication using the database system will peform well.
level undenr realistic Desgn flaws in the agpplication or in the tuning parameters spe-
conditions. cific to the gpplication’s environment often result in serious per-

formance problems.
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i cation delivery.

- popular test tool, 1
. Nerwork Simulator), to simulate the |
¢ application’s performance. Our approach

- hinges upon the use of a simple proto-

& concurrent at peak performance.
& required performance level, defined by

: Tut type Initial users

:Pc_rﬁ)rm-a nee
simulation 20 220
Stress 20 220

Most systems are tested for func-

 tionality but not for performance.

Performance testing reduces the risk of

i poor performance at the time of appli- |
_ If a system does not |
i perform well in production it quite
foften either never gets used. or it
' requires costly emergency repairs.
* Moreover, poor performance darmages
' the reputation and credibility of the
. application and the project leader.

In this article, we present a case study
in which we tested the performance of a
large financial application. We used 4

I'PNS (Teleprocessing

wpe to verify that system performance

- developed the initial prototype, we began

¢ detailed runing. This approach led to |

- critical performance tuning improve-
ment. We achieved dramatic improve-

£ ment in our simulatons, which two years

. oflive operation have verified.

. THE APPLICATION

©  Our case study involves the first
- implementation of American Manage

. ment System'’s Federal Financial System
 (FFS), a financial accounting applica-
Cgon, in a Customer Information Con-
" ral System (CICS) DB2 environment
| running on a large TBM mainframe.
.~ This application is written in Cobol and
* Assernbler and contains approximately
L 1,000,000 lines of cade. The underlying
* darabase conrains more than 500 DB2

1 tbles.

The total number of users anticipat-
e for this application was 600, with 150
The

the nser, was that all on-line transac-

' tions must be completed in under three

: seconds with 150 concurrent users. We

gsl:

| Enter key to the time the user receives

IEEE SOFTWARE

Concurrent users

falls within acceptable hounds. Once we |

" measure the time taken for a ransaction |
rval from the pressing of the |

TABLE 1

SAMPLE TRANSACTION WORKLOAD
Wait time  Number of increments User incrementis

1-3 munutes -

1-3 seconds +

Initial run |

Final run |

Duration of test
for each test

50 users every 60 minutes
12 minutes
50 users every

12 minutes

60 minutes

Increasing users and time

Figure 1. Average response timnes during performance testing.

the heginning of a response.

We implemented the following
methodology:

+ Tdentify user performance-related
requircments, including the anticipated
number of concurrent users, transac-
tion response times, and details of the
operating environment;

+ develop a test plan containing
transaction mixture, transaction work-
loads, data needed for the test, resources,
schedule, and test procedures;

+ choose a suitable test tool;

¢ implement the test, including exe-
cution and recording of the test activity
and results; and

¢ make performance-related ad-
justiments,

Further detail on our methodology
and experiences is available elsewhere.'?

The test plan. The transaction mix
should model acrual nser activity dur-
ing production usage. Table 1 shows a
sample transaction workload. User
activity logs from the old system gave
us some idea of the activity level for the
new systent For cxamplc. the old sys-
tem processed 500 fiscal documents in
a day. Thus, we assumed that the new
systemn would need to process ar least
the same number.

The test dara must consist of both
database and application dara. The dara-
base data, stored in the database prior to
executing the test, contributed to appro-
priately sizing the database. The applica-
tion data are input to the interactive data

entry screens, through which simulated
users actually updnc the database. A
viable alternative .1p|7nn.w|1 15 tO auto-
matically generate test data.’ We used
the data that the application developers
converted from the legacy system as our
haseline database data. To accurately
model real-user acuvity, it is critical to

| avoid using the same application data

repeatedly. The use of the same data
may simulate the extensive use of huffers
without ever addressing the /O
required Il}‘ the application. T'o alleviate
such problems, the test plan should
describe internal reference tables of valid
application-level values or combinations
of related values. We identified valid val-
ues in our test by using SOQL 1o extract
dara at r,mduml\ selected points from
real database rables. However, this
method required some manual work in
identifying correct application-value
combinations that we could use when
develaping our test cases.

The test plan must also include pro-
cedures that document the steps
involved in exeeuting a test, including

¢ backup and recovery procedures
to return to the baseline data belore
and afrer rests,

¢ test execution procedures,

¢ testlogging, and

+ test resuls documentation,

While we were constructing the
test, we found thar our test log served

as an invaluable resource for perfor-
mance tuning, analyzing resulrs, and
resalving problems.




TABLE 2

RESULTS FOR PROTOTYPE TEST (TIMES GIVEN IN SECONDS )

=g {547
05 4,1

Maximum response time

Average response tme

{51
3.7

TABLE 3
RESULTS FOR PERFORMANCE TUNING TEST

(TIMES GIVEN IN SECONDS)
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