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INTRODUCTION



About the Speaker

 Morten Knudsen

 Danish Post IT Department

 M.Sc. Computer Science

 Zurich Insurance

 Soft Design (Websydian Development)

 KODA – Head of IT development

 Various…

 Soft Design (Project leader, Consultant)



About the SIF Project Using the Test 
Bench

 Insurance application built from scratch

 7 Plex development models

 20 Plex developers

 SOA approach – focus on server functionality

 Online synchronization with existing system

 Soft Design is a sub-contractor (5-7 
consultants)

 Funding of test bench facility…



Test Approach for SOA Architecture

 Client

 Server

 Database

SIF application regarded as set of services
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Test Bench Overview

 Test bench facility used by development 
and by test group
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ONLINE TEST FACILITY FOR 
DEVELOPMENT



Problem…

 ”I want to test my function”

 I must specify a test UI

 Capture input fields

 Call function

 Display output

 It takes time!

 My test data are not saved
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Solution: Test Bench Facility

 Fast access to trial-and-error test during 
development

 Register function once

 Generate test panel/page based on function 
specification

 Dynamic call to selected function

 Display returned output based on function 
specification

 Save results of test calls

 For later reference and use



Call Function from Test Bench



TestBench Wrappers Functions

 Specification of Test wrapper for each 
tested function

 Same parameter interface for all wrapper

 Each wrapper ’knows’ the interface of its 
function

 Register once!
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Register Function in Test Bench by 
Wizard

 Based on FunctionInTestBench abstract function

 Inherit scoped TestBench function

 Automatically specification of action diagram 
statements in inherited TestBench function

 Generate, build, and execute scoped TestBench
function

TestBench

My service



Registration of Function in Test Bench

Repeat proces if updating the parameter interface of a 

function already registrated in the Test bench



Registration of Function in Test Bench



Test Bench Data Model 1

 Repository data (generated from Plex 
model)

 Functions

 Parameter fields

 Test bench data

 Performed calls

 Registered values
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*Returned status as Output Field



Dual Field Parameters



Dual Field Parameters

 Input value and output value saved for 
dual fields



Array Input and Output



TestBench Functionality

 Registration of function
 Create Function, Field, and Parameter field records in 

Repository

 Execute call of wrapped function to be tested
 Create Performed call record 

 Create Registrated value records for input values
 Based on Parameter field repository data

 Retrieve Registrated parameter value records

 Get start timestamp

 Call wrapped function
 Map with retrieved input parameters

 Get end timestamp

 Save returned output/dual values as Registered value records

 Update Performed call record with start and end timestamp

TestBench

My function



REPEATABLE TESTING BY 
CALL SPECIFICATIONS



Call Specifications

 What is a Call specification?

 Declaration of parsed input and expected output

 Associated to function and described by a number 
of attribute 

 Why have Call specifications?

 Explicit definition of expected output for selected 
output fields

 Establish library of relevant calls for each function

 Specification of various parameters and 
information controlling/describing call

 Basis for bundled test runs…



Call Specifications & Performed Calls

Call Specifications

 Description of call

 Responsible user

 Call control information

 Used input

 Selected output

 Expected output and 
max duration

 Pointer to representing 
Performed call…

 Various attributes 
associate to bundling

Performed Calls

 Information about 
performed call

 Who, when, time taken

 Received input

 Generated output

 Derivation from 
expected output



Test Bench Data Model 2

Before:

After:
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Call Specifications & Performed Calls

 Decision: Separate entities

 Copy, Copy parameters, Execute/run, 
Define as

Call 
specification

Performed 
call

Execute

Copy Edit and run
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Value
ValueValue

ValueValueValue

Specify Values by Reference
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Specify Values by Reference

 Call specification may point to Performed call

 Representing input and expected output

 New Performed call points to referred Performed 
call to represent values

 Clear reference when Call specification changed

 Save disk space and I/O at later bundling
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BUNDLE AND EXECUTE 
TEST SPECIFICATIONS



Bundling Facility to be Used by Test Group

 Automatic support of repeatable execution of 
specified test

 Batch and online

 Documentation of result of test runs

 Timestamps and duration

 Actual output differs from specified/expected 
output

 Administration and overview of bundle 
specifications



Test Bench Overview

 Test bench facility used by development and by 
test group

 Register functions by test wrappers

 Hereafter all test and administration performed through 
Test bench
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Organisation in a 4-Levels Hierarchy

 Model

 Suite

 Run

 Pack

 Call specification

 Lower levels can be run individually



Execution of Pack/Run/Suite
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Test Bench Data Model 3

Function

Parameter 

field

Performed 

call

Registered 

value
Field Recorded 

error

Call 

specification

Specified 

value

Model Suite

Run

Pack

Performed 

run

Performed 

pack

Performed 

suite

Repository Specification Performed



Specification Data & Performed Data

 Specification data

 Structure (in hierarchy)

 Descriptions

 Input values and expected output values

 Call settings…

 Performed data

 Structure (in hierarchy)

 Actual values

 Statistics/counts, timestamps/duration



Additional Requirements…

 Use Previous Output as Input

 More dynamic less rigid test specifications

 Check Functions

 Validation of database updates

 Test Auxillary Functions

 Matter of definition



Use Previous Output as Input

 Output from function call to be used as 
input for later function call(s)

 E.g. surrogate, current date
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Use Previous Output as Input

 Scope: With pack/run

 Map Input reference to Referred output

 4 types of Specified values

 Input value

 Input reference

 Expected output

 Referred output

More dynamic less rigid – test specifications do not need 

to rely on specific data values



Check Functions

 Test update of database

 Look up data values

 Report errors on ’main’ function
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Test Bench Data Model 4
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Test Auxillary Functions

 Not part of application

 Purpose only to support test

 Different types

 Creation of reference data

 E.g. create header record for sub record testing

 Fast retrieval of relevant data

 Get current date, Check functions

 Clean-up

 Before/after run



Other Features/Settings

 Call Spec Status (Active, Construction)

 Sorting

 Exit on error

 Save all/specified

 Various statistics and counts

 Short-cuts for copying and specification 
of parameters

 Resolve error message list…



ORGANIZING THE TEST 
PORTFOLIO



How to Specify and Organize the 
Test Portfolio

 Focus

 All functions, Update functions, Rules, Calculations, 
Services

 Structure

 Use cases, Data, Functionality
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SOA Approach to SIF Application

 Client

 Server

 Database

SIF application regarded as set of services

S1

UI 1
UI 12 UI 5

UI 3

UI 4

S10S7

S3S2

S9

S5

S11

S8

S6S4

S12

E2E1 E3 E4 E5 E6



Focus of Test Specifications

 Functions (services) accessed externally 
or by user interface

 Transactions

 Data retrieval

 Important functions/components

 Calculations

 Derivation of data

 Abstractions…



Data-Oriented Organization of Test 
Portfolio

 Functionality structured by data in Plex

 Functions scoped by entities

 Scope test portfolio by data model

 Model: Plex model

 Suite: Subject area

 Run: Entity

 Pack: Function category…



Validation Rules Associated to Data 
and Transactions

1. Data validation

2. Function 
validation

3. Validation in 
transaction

4. Perform 
transaction
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Server-Side Validation and Message 
Generation

Event 
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1) Call transaction for Event handler

2) Call associated validations from transaction

3) Perform validation functions

4) Call message function (on error)

5) Create record for error message (on error)

6) Perform transaction

7) Call next page or call error on page

8) Retrieve error message(s) associated to MsgID

9) Display and mark errors in page

Next

page

Transa

ction



Function Categories (Packs) to Capture 
Important Aspects of Tests

 CRUD

 Important retrieval functions, components for 
create/update/delete

 VAL

 Validation associate to datamodel

 VALFNC

 Triple FNC comprises FNC used for validation

 VALTRN

 Validation by transaction, attachment of validations

 TRAN

 Update of database performed by main transactions



Testing of Validation Rules

 Server-side validation

 Error state passed back in *Returned status as a 
pointer to list of messages

 Expected output as contents of list

 Compare with actual list returned by transaction

 Error message list facilitated by Websydian 
Express…
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Testing of Validation Rules



Display Application Messages



IDEAS, EXPERIENCE, AND 
THOUGHTS (SO FAR)



Organizational Issues

 Early focus on testing

 Enforments of standards vs. provision of strong development 
facilities

 Early focus on server transactions and rules

 Integrated part of development

 Developers responsible for test of own modules

 Pass relevant test specifications to test group

 Run test portfolio regularly to check for unexpected 
side effects

 Relevant after major tasks/changes

 Pre-condition for agile development

 Automated testing supports frequent delievery

 Test specification portfolio Part of Delivery



Features Planned Not Yet Included

 Minimum time for execution

 Batch running of test suites

 Java implementation

 *Error call status



Future Issues and Development

 Isolate Test bench in separate model

 Part of Websydian Express?

 Versions of functions and their 
parameter interfaces

 Handling of different environments and 
configurations



Test Bench Influence on Development

 Shorter test cycle

 Common point of reference

 Dead code detection and removal

 Superfluous parameters



QUESTIONS ???


