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evelopers have been  performance testing large
database applications for more than 20 years.
Up to now, they have focused primarily on
system-level testing of operating systems and
database management systems. However, just
because a machine, its operating system, and
its database system are fast does not mean that

an application using the database system will perform well.
Design flaws in the application or in the tuning parameters spe-
cific to the application’s environment often result in serious per-
formance problems.
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Percentile Maximum response time Average response time system paran'( ' 
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i ? 2.02 0.-4 : ters to alleviate the pruhlcrn and rc I 

90 5.75 1.3; ! executed the test. Our use of extensi~ I 
monitoring allowed us to quickly di\ 
count several possible proljlern area. 

A schedule with key milestones is spots during test execution, experts For instance, although each transacticl. 
another important element of the test should he available to monitor the test uses a IIR2 thread, monitoring show . 
plan.  T h e  schedule  in o u r  s tudy f rom various viewpoints. W e  used that DB2 threads did not  cause th  
included milestones for script devel- experts and specialized tools to monitor w ~ i t .  I-Iowever, tracing activity in CIC" 
opment, test datahase population, per- o u r  test :  Vi'e nionitoretl DR2 with identified a large number of short-on 
formance sirnulation, anti a stress test. Insight, CICS with Omegamon, ancl storage conditions. W e  identified th, 
If ou r  schedule hat1 also contained R W S  with Neniew?-" CICS TCLASS as the parameter thr 
milestones for developing backup and , Finally, we analyzed and revieu~ed tlctermines how Inany tasks may eye 
res tore  uti l i t ies,  data popula t ion ,  the  results. In addit ion to  average cute  concurrent ly  in CICS .  \\ '  
familiarization with the test tool, and response tirne for each minute of rest changed this parameter and then re 
the analysis of results we would have execution, we tracked the minimuin executeti onr test to dctertnine whethc 
heen less hurried when developing the and maximum responses in tha t  or not our confipiration change had a, 
many utilities required to cornplete minute, and the number of times the effect on performance. 
our testing. simulated users pressed the Enter key Table 3 provides the results, shon- 

Finally, the test plan should indicate and received a response. This N7mmhcl- ing that after performance tuning ther, 
who will monitor each test and the of Rrsponres is critical in verifying that was no serious performance degrada. 
tools they will use. user activity grows as the number of cion from zero users to 200 users. 

users grows, as opposed to one user 
Test execution. 'l'lle key components ohtaining goocl response time while 

tu implcrnenring the test plan are other users are kept waiting. These  RESULTS VALIDATION 
+ creating the scripts, waitinp users wol~ld not he incorporat- 
+ nrnning the test, ed into the average response tirnc for After twenty-four months of l i v :  
+ monitoring the perfortilance, ant1 the interval. In ou r  case study, the operations, ure valitlatcd the results 11. 

+ rewewing the rcsults. n u ~ n h e r  of responses r r ~ n a i n e t l  the test hy comparing the actual cxecil- 
Since we I~asecl our entire method I>envcen 450 and 550 through rnost of ' tion statistics of the application with tlrt 

on sirnulation-driven performance test- thc test. These  numbers irnply that estimates uscd for the test. First we val,- 
ing of actual data, test script develop- there was no  bottleneck prohibiting clatcd the numl~er of concurrent uscri 
mcnt is crucial. T h e  'I'I'NS tool pro- user activity dur ing  the  tests .  This  was originally estimated at 6lli 
vides an interactive data capture facility Therefore, the average response time users, with 150 concurrent. L3'e execut. 
(ID(:), which allows the script develop- results will be mcaningh~l. ed our tests with up to 200 conctlrrcnt 
er to record an actual execution of the users. Figure 2 illustrates thc actua 
application. When the recording scs- daily average number of concurrerr 
sion has stopped, T P N S  translates the TEST RESULTS users over the three month periotl 11' 

recording session into the Structured Septernher to November 1995. Th,: 
Translator 1,anpage (STT,). Ure rnotli- T h e  averase response time for the overall average for this periotl is 191.4. 
tied the output of IDC to include ran- initial prototype tcst ant1 the final test LfTe thcn validatetl the average nnurri- 
don1 table lookups and to create scripts are given in F i p r c  1. Tal~le 2 presents I ~ e r  of transactions, as F'ipre 3 sholr, 
that simulate a widc variety of applica- the sulninary res~~lts  for the initial proto- The  initial estimate given was 800 tr,ln<~ 
tion-specific data. type test for a 200-user performance actions a day. However, tcl err on the 

[Tie carefully debugged the scripts sirnulation. The  sharp rise in response side of caution, we used 1,250 as the hasis 
by executing them froin a driver that time for more than 140 concurrent users for our test. The  actual overall avera?c 
called cach script sequentially. It took shows the need for perfomlance-related for this period is 987 transactions a day. 
two days to dehug the 45 scripts in our tuning. ffTe did not anricipate this type Finally, as Figure  4 shows, \\.i 
test and hr7o weeks for the entire script of degradation prior to executing the looketi a t  the actual average response 
crcation process. T o  measure pcrfor- test. Ry running with the default valucs, time for a typical two-week period fro111 
tnance and identifi possihle trouble we quickly found a prohlem. Norcmher  7-20, 1995. 7'he overall 
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average for this period is 1.28 seconds. 
0 ~ 1 r  test showed an average response 
tilns of 1.37 seconds for 90 perccnt of 
the transactions. This  represcnts a 6 , 
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percent rnargin of error for our test. 

' 
s these results demonstrate, our 
, tvst produced a fair approxima- 

rion of the actual performance during , 
the first 2.1 months of live operations. ! 
\Ye predicted that the response time 
rvoultt I)e under 1.5 seconds and the 
;lchlnl response time was recently mea- 1 
s~~red (over a two-week period) at 1.28 
secontls; moreover, as expected, over 
six h~111dred users are using the systen~ 
:rnll (.oncurrency levels have been as 
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hilc our methodology has been 
sfill in thc rnainfra~ne environ- 
many of ou r  currcnt applica- / 
:Ire developed in t h e  cl ient/  
cnvironrrient. Running TPNS 

1111ate hundreds of IRM 3270 
~ n l  sessions is substantially easier 
nstalling and configuring hun- 

. of PCs simply for testing. M'e 1 
h a w  implcrnentetl some initial perfor- , 0.00 1 7 . -  r r - T  -- 
malice tmts in the clicnt/server envi- 
ronment with tnnltiple workstations 
Ior.:~ted nt different sites. As ure learn 
Inore ahoot tlelivering applications in 
this environment,  we will need to  
- - -  "'! our  csisting lnethodolugy to l:i,q~tw 4. . I c f i i r / / / ~ r ~ c ~ ~ - , ! r ( c  t i .cr /~v/~~. t~o/ i  r.t7.rr,ui/.~-c t h r r . .  

motlate it. 6 I 
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