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fntegration Testing I 09 

One of lhl' nwthod~ of achieving intetfil<'('q iq by providing Application 
Programming lnt t'tfnc•t'c; (/\Pfc;) t\J'fq E"l'li'lhl(' onr module to call another 
moduk 1~1t~ ct11linp, mndult1 < an h(' irHNn,,1 M E"xtNnt1I For <''<ample, JOBC 
is An t'xample o f An /\Pl u<;(•d by il Java p'l'ogram to makt" 1rrtr1in SQL calls. 
Ev0n though bolh th<' /\Pl ~nd intNfo<l'~ apf'('M tn rn- qimilM, it i~ impo rtant 
h1 l'l'A li ?".L' th Al integration is tlw p11tJ1<Y:4' to h(, ;ichi<'Wd whil(' J\ rr i~ a menn11 of 
Achit'Ving the purpoSl'. /\Pl ic; juc;t on<' of thr mN1M of providing .in interface 
between hvo mndules. One can think of othN mraM of integratinn am(Jng the 
variousm odu lcs: Some of thesc could be simple function calls, public functirms, 
an~ some could be facets of programming language construct-, like global 
van ables and some could be operating system constructs like qemc1phareq and 
shared memory. b1 this chapter, we will not discuss the detailc; of the vehicle., 
used for integration (as it is primarily a development issue), but rather look at 
how we can test the interfaces (which is the focus for testing). 

Not a11 the interfaces may be avai lable at the same time for testing pur­
poses, as different interfaces are usually developed by different development 
teams, each having their own schedules. In order to test the interfaces, 
when the full functionality of the component being introduced is not 
available, stubs are provided. A stub simulates the interface by providing 
the appropriate values in the appropriate format as would be provided by 
the actual component being integrated. 

Integration testing is done with test cases, which goes through the 
internal and exported interfaces, and tests the functionali ty of the software. 
Internal interfaces are for other developers inside an organization and 
external interfaces are for third party developers or other users outside the 
group. resting for internal interfaces requires a complete understanding of 
architecture and high-level design (HLD) and how they impact the software 
functionality. In cases where exported interfaces are provided from the 
software, one needs to understand the purpose of those interfaces, why they 
are provided, and how they are actually used by developers and solution 
integrators. Hence a knowledge of design, architecture, and usage is a must 
for integration testing. 

Initially, the exported (or external) interfaces were provided through 
APis and Software Development Kits (SDKs). The use of SDKs required an 
understanding of the programming language on which the API/SDK is 
provided. Later, the interfaces became available through scripting languages, 
without the need for SDKs. (Some of the popular scripting languages 
include Perl, Tcl/fk). These scripting languages eliminated or minimized 
the effort in learning the languages in which the APl was written. This also 
made it possible for the interfaces to be called from progranuning language 
environments different from the one in which the interface was originally 
written . This significantly simplified the usage of exported interfaces. For 
testing interfaces, we now have dynamically created scripts, which can be 
changed at run time, by a few clicks of the mouse. 

All these have made the use of interfaces a lot mort' widesprt•,,d. Tht' 
number of purposes for which the interfaces are provickd haw heen on the 
increase. These interfaces are becoming incn.:!dsingly generic in natu re and 

Ex. 1029 
CISCO SYSTEMS, INC. / Page 4 of 6



136 Software Testing 
. "'S'S flow is tested. In replica tion CUst 

i thl' bus111,c . 1 1 , on-ie 
t'C•1uiremcnts nm . _J .1 the nroduct 1s comp ete y customiz d r dat 

'1 . btnmcu n1w t d . 1 d .e t ~ 
And prncess 1s O • . 1 t n~ H w.-is tcsk 1s re ease to the cu t ' ested 
And the custnmi1.ed pnll uc , , . . s orner. . 

. 1 ,1 nptcr on integration testing, busines 
/\s discussed in 1 ,e c_~ s Scenario testing is only a methodstvertica1 

l 1 . h scenm w · . o e ~ 
t1rc tcstacu t u ~ug d . not meant to be exhaustive. It's done rn vo1,.,e 
scenarios and ideas: an f 

15 
sand their interaction. Having sorne 

0

6
re fro11, 

f ) of inter ace ll . ·1
1 

the perspec ,ve. t d by integration testing ensures quick pr 81n~, 
verticals scenanos ~rea. e d with a perspective of end-to-end ogres~ in 

ti whteh 1s one seen . 
system tes ng, . l se the business verticals are completely t ar1~. 
In the system testmg ~ ,a ' t sing the aspects such as cust ~sted in 
real-life customer envtronmen u . 0rn1zau 

. d d' tion described m the above paragraphs. on, 
tenrnnology, an syn tea 

6.4.3 Deployment Testing 

S t t. · the final phase before product delivery. By~ 
ystem es mg 1s . . 1 

,1nie 
the prospective customers and their configuration ':ou d be knoWn and 
in some cases the products would have been committed for sale. Bene 
system testing is the right time to test the product for those customers whe, 
are waiting for it. The short-term succe~s or failure of a particular produc~ 
release is mainly assessed on the basis of on how well these custom 
requirements are met. This type of deployment (simulated) testing th:; 
happens in a product developme_nt compan~ to ensure that customer 
deployment requirements are met 1s called offs1te deployment. 

Deployment testing is also conducted after the release of the product 
by utilizing the resources and setup available in customers' locations. This 
is a combined effort by the product development organization and the 
organization trying to use the product. This is called onsite deployment. Even 
though onsite deployment is not conducted in the system testing phase, it is 
explained here to set the context. It is normally the system testing team that is 
involved in completing the onsite deployment test. Onsite deployment testing 
is considered to be a part of acceptance testing ( explained later in this chapter) 
and is an extension of offsite deployment testing. 

Onsite deployment testing is done at two stages. In the first stage 
(Stage 1 ), actual data from the live system is taken and similar machines and 
configurations are mirrored, and the operations from the users are rerun on 
the mirrored deployment machine. This gives an idea whether the enhanced 
or similar p~oduct can perform the existing functionality without affec~-~ 
th~ ~ser. This. also. reduces the risk of a product not being able to sao_s~ 
existing functionality, as deploying the product without adequate testlllg 
can cause major business loss to an organization. Some deployments use 
intelligent recorders to record the transactions that happen on a live system aJll~ 

commit these operations on a mirrored system and then compare the resul~ 
. tthl' · tht 

agains e IVe system. The objective of the recorder is to help in keeping 
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Figure 6.2 
Stages of deployment 
testing. 

System and Acceptance Testing 137 

mirrored and live syste 'd · I · · I m I entica with respect to business transactions. n 
the second stage (Sta 2) ft . . 
. · ge , a er a successful first stage the mirrored system 
1s made a live syste1n ti t h ' 1a runs t e new product. Regular backups are taken 
and alternative methods d . . 

are use to record the mcremental transactions 
from the ti n · d 

. 
1 e m1rrore system became live. The recorder that was used in 

the ~rst stage can also be used here. However, a different method to record 
the mcremental trru1saction is advised, for sometimes fai lures can happen 
due to r~corder also. This stage helps to avoid any major fa ilures since some 
of the failu~es can be noticed only after an extended period of time. In this 
stage, the hve system that was used earlier and the recorded transactions 
from the time mirrored system became live, are preserved to enable going 
b~ck to the old system if any major failures are observed at this stage. If no 
fail~res are observed in this (second) stage of deployment for an ex tended 
penod (for example, one month), then the onsite deployment is considered 
successful and the old live system is replaced by the new system. Stages 
1 and 2 of deployment testing are represented in Figure 6.2. The coloured 
figure is available on page 463. 

In Stage 1 of Figure 6.2, it can be seen that the recorder intercepts the user 
and live system to record all transactions. All the recorded transactions from 
the live system are then played back on the product under test under the 
supervision of the test engineer (shown by dotted lines). In Stage 2, the test 
engineer records all transactions using a recorder and other methods and 
plays back on the old live system (shown again by dotted lines). 

6.4.4 Beta Testing 

Developing a product involves a significant amount of effort and time. 
Delays in product releases and the prod~ct not meeting the customer 
requirements are common. A product re1ected by the customer after 
delivery means a huge loss to the organiz~tion. There are many reasons for 
a product not meeting the customer reqmrements. They are as follows. 

1. There are implicit and expli~it. requi~ements f~r the product. A 
product not meeting the imphc1t reqmrements ( or example, ease 
of use) may mean rejection by the customer. 
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