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Intended Use

In different phases of the software engineering pro cess, testing is needed to ensure the defined 
quality level of cobas IT. To perform these tests in  a various number of combinations of test 
cases, in a defined and documented environment, in a reproducible way, automatically 
executable by none LAB-Simulator specialists, creat ing detailed simulations results which can 
be analyzed and compared in multi-dimensional queri es, creating formal test reports, the tool 
LAB-Simulator 2.0 has been developed.

Main issues are to ensure the quality of a new coba s IT version, to compare key performance 
indicators of different versions to show software i mprovements to stakeholders and customers 
and to support the developers in creating data cons tellations needed for early developer test.

The focus of LAB-Simulator is put on the testing of  the integration aspects of cobas IT with other 
software solutions (e.g. HIS) and it’s connected in struments, as well as the performance testing 
of cobas IT in stress and long run scenarios. For ex ample testing of screen based interaction 
with the application is not covered by LAB-Simulato r.

To ensure most possible simulation of real orders a nd samples, de-personalized Dumps of 
existing cobas IT installations (e.g. Bonn or Cologn e) will be used, as start- and test-data. Based 
on this various number of order and sample combinat ions a high level of stochastic test variants 
will increase the quality of cobas IT.
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LAB-Simulator - General Requirements

• Execution of Performance Analysis / Testing

• Execution of Functional Testing (Regression)

• Preparation of Documentation (e.g. for FDA, ISO 143 85)

• Easy, but flexible configuration

• Extendable for Multi-Products ( cobas IT 5000 / P242  / 1000 … )

• Extendable for Unit Testing ( PL/SQL , Java , .NET )
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LAB-Simulator - Audiences

• QA Verification and Validation 

� Automated product verification and validation 
(including test documentation)

� Automated regression and performance tests

• Developers

� Problem focused testing

� Automated performance testing

• FSE / GSS / Investigation Unit (for LAB-Simulator >  2.5)

� Planning and Verification of Customer Implementations
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LAB-Simulator - Benefits

• Time saving of simulations

• Reproducibility of simulations

• Decoupling of knowledge of cobas IT system complexit y and 
ability to execute simulations

• Advanced analysis of simulation results
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Positioning within RDIS process landscape

© Wolfram Ragg
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LAB-Simulator – Modules

Manager

Logic
Engine

Preparation
Engine

Execution
Engine

Reporting Engine
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Preparation
Engine

Set of information 
and functions to 
ensure that the 

simulation will be 
performed under 
valid conditions

start

Execution Engine
(Simulation Environment)

configure

cobas IT
(Validation Environment)

set-up
and configure

LAB-Simulator Interaction

Manager
Scheduling of defined simulations to be performed

Logic
Engine

Model of the cobas
IT relevant LAB-

Environment
- LAB-types
- processes

- online types
- HIS-types

- etc.

refer to

use
as input

simulating a 
real LAB-

Environment

start

Reporting Engine Pool of simulation result data for analysis and documentation

creates

Test-Data-Set
(DB-Dump)

use
as input

Reference-Data-Set
(DB-Dump)compare
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LAB-SIM Control Options

Simulation-Run
Which cobas IT Build you want to validate? � Build-Assignment

Version Validation
Which cobas IT version do you want to validate? � Name and number of the Version Validation

Simulation-Cycle
Which different Test-Case do you want to perform? � Scenario-Variant Assignment
Which Type of Test-Case do you want to perform? � Performance or Regression

Scenario-Variant
How many top level processes do you want to simulate? � Loop count
How many top level processes do you want to start per minute? � Start Processes per Minute
Do you want to log the throughput time? � Log process / process step time
Do you want to log performance records of the Validation Instance? � Performance Data Interval / Set
Which kind of analysis do you want to perform? � Analysis / Set

Scenario
Which process scenario (Test-Case) do you want to perform? � LAB-Process Assignment
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Hierarchy Logic of LAB-Simulator

Simulation-Run

Simulation-Cycle

Scenario-Variant

Scenario

Process

Process-Step

cobas IT 2.03.01.0004

cobas IT 5000
clinical chemistry, 
Bonn-Dump

200 Orders – mixed 
samples – with 
performance tracing

single lab with 
Online and HIS

Order Handling 
with standard HIS

Import HL7 
Message

Simulation-Action
(Simulation/Validation)

check DB-
Content with 
SQL-Statement

Test-Case

Test-Plan(ning)

Event-Record

Test-Result/
Report

Version-Validation cobas IT 2.03.01

??

??

„: 1“ - assignment

„: n“ - assignment
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LAB-Sim Roles and Workflow
Administrator Logic-

Engineer
Test-Manager Tester All

Logic-
Engine

Manager

Preparation-
Engine

Execution-
Engine

Reporting-
Engine

create users

pre-analyze
simulation cycles

create scenarios
(test cases)
- processes

- process steps
- simulation actions

create version
validation templates

create version validation
(based on templates)

prepare
simulation

cycles

execute simulation
cycles

approve 
simulation cycles

analyze simulation cycles

prepare
simulation run

create system 
test report

okerror
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Manager

• Module to define and control all test activities. O verall control 
panel to define/design test, start preparation, sta rt execution 
and start reporting

• Definition of simulation-cycles based on the logic defined in 
the logic engine
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Logic Engine

• Module to define all Test-Objects on Type-Level as a kind of 
templates. Based on this definition the manager mod ule will list
input parameters which have to be filled to prepare  and 
execute a simulation-cycle

• Mostly Graphical Interface for visualization of sce narios, 
processes and process steps
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Preparation Engine

• Module to check consistence of input of an simulati on cycle

• Preparation of simulation and validation environmen t
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Execution Engine

• Executes Test for one (or as part of one) Simulation -Cycle based on 
simulation.xml

• During test performance the following event-informatio n is captured:

� execution and result of process steps

� status of process environment (queues, ...)

� system parameters (Memory, CPU, ....)

• After simulation performance comparison of Result-App lication-Data-Set 
and Reference-Application-Data-Set

• All event-information-records are stored in one event- Data-Set per 
Simulation-Cycle
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Reporting Engine

• Module for synchronic analysis of Simulation-Cycles  during 
execution

• Module for detailed analysis of Simulation-Cycles b ases on 
Event-Data-Set

• Preparation of an formal validation documentation f or a 
product version
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Validation of LAB-Simulator

• Validation based on CSV
-> Development Tools -> QMI-015 -> Category (5) Tes t/Analysis

• Required:

� System Classification Report

� Risk-Assessment

� Installation Qualification (IQ)

� Bug List

� ERES-Assessment (Electronic Records, Electronic Signa tures)
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Infrastructure of LAB-Simulator 2.0

Server E

cobas IT
(Validation Environment)

Server D

cobas IT
(Test-Data-Set and 
Reference-Data-Set)

Server A

Manager

Logic
Engine

Preparation
Engine

ORACLE 10g 

JBOSS 4.0.5 GA

GOF-Engine 1.0.0.300 (JAVA / RCP) 

Server / Desktop / Laptop B1 ... Bn

Execution
Engine 1

Execution
Engine 1

Tomcat 5.5.23

openSource BPEL-Engine 
Active Endpoints 3.0.3

JBOSS 4.0.5 GA

WEB-Services
(JAVA)

Server C1 ... Cn

Reporting Engine 1

ORACLE 10g 

JBOSS 4.0.3 SP1

openSource Data Warehouse
pentaho 1.2.0 GA

Reporting Engine 1

WEB-
Services

WEB-
Services

SQL-Net calls/
HL7 files

SQL-Net calls


