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Abstract

PC platform validation requires to choose set of optimal test cases and prioritize each

of the test case and then executes those test cases on weekly basis to suitable the oper-

ating system and software requirements. More than three thousand test case need to be

run on a weekly basis, so filtering the set of optimal test cases among all which are best

suited for run is difficult task. It is important to find a simple, standardized and consis-

tent approach that can be applied across multiple products in order to improve efficiency

and consistently scale across products. We suggest a simplistic approach to help identify

suitable, cost-optimized test cases to run in a continuous environment without sacrificing

validation coverage or identification of defects.
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Chapter 1

Introduction

1.1 Overview

The PC architecture is a mix of components of hardware, software and firmware that

provides compelling functionality and end-user application models. The components of

the platform are BIOS, chip firmware and system drivers that allow multiple components

such as Audio, Graphics, Display, Wi-Fi, Bluetooth, Camera, Wireless WAN, HSD, SSD,

Sensors, Protection, etc.

Figure 1.1: System Components
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The Client Computing Group(CCG) in Intel is responsible to deliver all aspects of

the client computing business like laptops, Smart Phone, Tablet and PC platforms. With

goal of providing high quality Intel platforms to the clients. To achieve functional re-

quirements and development we need to do system integration and validation.[1]

On average, a framework includes over more than 40 component elements from the

platform, more than 1000 functional specifications from the platform and more than 2000

test cases from the system that need to be performed to verify the overall functionality.

Mainly focus on Platform integration and run different-different test cases to validate

new changes on the Intel platform. We run test cases to detect defects of Intel platform

when all components integrated to one platform. So, All components can be integrated

in time.
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Chapter 2

Literature Survey

2.1 Motivation

Time to market is key requirement for Intel CCG team. Client Computing Group is

primarily known as Intel’s PC and Laptop business. To achieve time to market and

performance of Intel Processor Products we need to drive innovation across the Platform.

Mainly in System Integration and validation, we need to come with proper automation

using which we should able to validate entire platform with 100% coverage of testing

with minimum time cycle. So, we can avoid all manual work done by System Validation

Engineers and reduce delivery time of the platforms. We need to rethink entire work

process to achieve this goal. Using this automation can help to reduce human errors,

remove unwanted test runs which already executed in previous release cycle. We need

to come up with smart algorithms which can take own decision for no of test cases

and generate configuration automatically. We should have advance dash board, using it

Program/ Project manager or higher authority executives can take organization decisions

easily for System integration and validation of platforms.

2.2 Significance

The system validation is designed to help any original equipment manufacturer (OEM) /

Original design manufacture (ODM) delivers compatible and reliable systems, hardware,

and software products. Compatibility and reliability are assured by end-users as a result

of their trust for the logo. WHCK (Windows Hardware Certification Kit) is intended

to help develop systems and devices that have been tested to ensure that they meet
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Microsoft standards for Windows 10 onwards as well as the quality level that ensures a

great Windows experience for end-users.

2.3 Limitations

• Intel Smart Assistant is targeted for Windows Operating system only in Intel Plat-

forms. We can’t use it for other OS like Linux, Android.

• An Application can generate the wrong configuration if Lead’s inputs are given

wrong.

2.4 Delimitation

• Continuous feedback from end user will be taken as it follows scrum process model.
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Chapter 3

Existing System Integration and

Validation

3.1 Manual Work

Test server will performs a series of test cases and produce individual log files which needs

to be inspected manually to pinpoint errors and debug for the subsequent root cause of

the failures. The tool kit does not have inherent intelligence to identify the cause of

failures. This is a tedious process and at the same time depends upon the individual

debug skills.

Figure 3.1: Manual flow of running Test cases

Using manual work for tracking activities, bugs/issues, validation, verification, etc.

Manual work is good for small/less complex projects but Intel’s business processes are

very complex and manual work way of maintaining is labor intensive and error prone.
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Below are the main limitations in the above manual process:

• High Time to market - Required too much time to do system integration and

validation for any new next generation of Intel platforms. Really complex and

difficult to integrate all system components.

• Redundancy : Running same test cases more than once which is not required

every week.

• High Resource allocation: Back and forth follow up with Software/ Hardware/

Firmware engineers. Difficult to get closures on time.

• High Complexity: Need to debug each and every test cases manually. No sys-

tematic way to debug using any automation.

• No scalability: Dependency on engineers for multiple system integration & vali-

dation at the same time.

• No Dashboard: Difficult to track each release live status from validation engineers.

• Less efficient due to human errors.

• High Dependency on all engineers.
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Chapter 4

Proposed work

4.1 Introduction

The intention of continuous chip integration and validation is to incrementally enable

features and produce a quality weekly software stack that can be consumed through

various production version milestones by internal and external customers. To validate

the application stack, as part of the continuous integration and verification process, the

system validation team performs approximately more than 3000 test cases on a weekly

basis. The secure execution technique is to run all the tests on a weekly basis to ensure

full coverage, but it is sub-optimal, considering that there are some test cases that would

never have failed in run history and it is costly to run them over and over. Based on this,

the challenge is to find the best way to run optimal test cases on a weekly basis without

sacrificing on the ability to detect defects. [2].

4.2 Proposed Solution

There are a number of techniques that are investigated to suggest in the past to extract

optimum collection of test cases and the two common techniques that are prominent.

First is a based on software change testing and second is a prioritization based on histor-

ical pass or fail data. [3]

The source code update based software testing is impractical from a system valida-

tion perspective, given the volume of changes in source code across 40 plus components
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without adequate instrumentation. The system software also primarily consists of device

drivers and firmware, and these components form the fundamental basis for running op-

erating system and applications, and thus any driver changes affect basic flows.

Figure 4.1: Automated flow of running Test cases

The solution is to feed the weekly findings into a process of statistical analysis to

classify the test cases that have a major impact in finding flaws. The approach also al-

lows an acceptable strategy of optimization to be chosen depending on the system process.

The plan helps to determine the number of test cases to be carried out. Over opti-

mization will lead to faulty escape and, conversely, the cost of execution will be burdened.

This reinforcement-based learning cycle is repeated throughout the weekly test execution

until the duration of the project ensures consistent optimization methodology.

Therefore, based on this assumption and from a project viewpoint, the history-based

fail / pass prioritization of test cases tends to be an appropriate approach for determining

the best set of test cases to run over platform peaks.[4]

So, The solution is based on the following key characteristics

• Test case’s results (pass, fail, not run, blocked).

9



• Failure ratio.

• The solution also allows to select an appropriate policy and identify the test cases

that need to be run based on failed components for particular platform.

10



Chapter 5

Technical Requirements

5.1 Technical Requirements

• Windows 2010 R2 64 Bit Server OS - We have used Windows Server OS for

Test Server. Each Test server will connect to targeted machines and will execute

the test cases.

• Intel Atom & Core Processor - Targeted machine will have next generation

Intel Atom and core i3, i5, i7, i9 processors. This is main machines which required

to tested.

• Visual Studio 2019 - ASP.NET C# - We have used Visual Studio IDE to

create web based application for our smart assistant. It will have different pages

like - Add project, Add SKUs, Add BOMs, etc.

• Microsoft SQL Server Management Studio - We have used SQL server as

database for our smart assistant. We have used Management studio tool as GUI

client to create databases, tables and store procedures four smart assistant appli-

cation.

• Python 3.6 - Each component analysis is done in Python language using Anaconda

packages( pandas, scipy).

• Jupyter Notebook - Using Jupyter notebook, we are able to create web applica-

tion for analyzing the each components like USB, BIOS, Sensor, Wifi, BT, Audio,

etc. So, we can easily create and share python notebooks with team members.
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• Git - Using Git we are maintaining the code version of our web development.

• Gitlab - We use Gitlab as server for code collaboration. Using gitlab we can easily

tag new releases for the tool. We can pull request changes from other developers.

12



Chapter 6

Data requirements and sources

identified

6.1 Data requirements and sources identified

Each and every business units are using different types of data-sources, based on the

requirements we are using real-time raw data from,

• Intel’s relational databases

• Internally/third-party developed tools

• Excel files created by employees

• XML files generated from automated tools

• CSV files generated from online automated query

13



Chapter 7

Analysis of components

7.1 Algorithm for computing the correlation

Linear regression can be used only to calculate the correlation between two or more

continuous features of the Dataset. This is only suitable for those features that have an

almost linear relationship. But to find a correlation between binary and continuous data

we should need to use ”point bi-serial correlation” because using just linear regression

it’s not possible to evaluate the correlation between one continuous feature and the other

is binary feature values.

7.2 Point Bi-serial Correlation

The point bi-serial relationship coefficient is the same as the Pearson relationship co-

efficient utilized in the linear regression technique (measured from -1 to 1). The as it

were distinction is we are comparing dichotomous information to continuous information

rather than continuous information to persistent information. From this point on let’s

expect that our dichotomous information is composed of things from two groups of binary

values like group-0 for all 0 values in field and group-1 for all the record with having 1

field value and the persistent information as “y”. The coefficient is computed by the

equation underneath:[5]

14



Figure 7.1: Point Bi-serial Correlation Formula

Where:

M0 = the mean of the data from group 0 (no component change) .

M1 = the mean of the data from group 1 (component change will be there).

Sy = the standard deviation of the continuous data(Fail ratio of testcasees).

n0 = the number of items in group 0 (total testcases with ’No’ component change)

n1 = the number of items in group 1 (total testcases with ’Yes’ component change).

n = the number of items in both groups together (aka the total rows in the data set).

7.3 Components testcase’s analysis steps

• Import all the necessary library packages and sklearn machine learning library pack-

age for Python into the code of test case analysis.

• Load the dataset into analysis code from the Intel’s database which name has been

given by the each platform owner.

• Find the component change for each single platform and also across the platform.

• Grouping the data according to pass/ fail test cases of the each platform and count

them.

• Calculate the pass/ fail ratio of the each of the test case and according it find

number of test cases which are failing for 0% and then calculate the ratio of fail

test cases.

15



• Apply the Point Bi-serial Correlation coefficient between the component change

and fail ratio to find correlation between the failing ratio of component test cases

and the component change across the platform.

Figure 7.2: Test case analysis flowchart
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7.4 Implementation of algorithm in data analysis

From the two data groups pass and fail test cases, segregate the test cases according to

component change.

Select two appropriate attribute values to apply the point bi-serial algorithm for finding

the correlation between testcases.

Out of them, one is continuous value attribute of the fail ratio of the similar test cases

from one platform to another platform or across the platform and the second attribute

having dichotomous value attribute of change of component from one platform to another

plate form which is having ”Yes” or ”No” values.

Sample code snippet:

Figure 7.3: Snippet 1

Figure 7.4: Snippet 2
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Chapter 8

Implementation

Smart Assistant is Web based application which implemented in Asp.net c# technology

stack. Using this web portal any user can go and add new program, SKU.

Using smart assistant we can add any new components. After adding components we

can add to the main BKC.

Figure 8.1: Smart Assistant Dashboard

Once the setup is ready, the user performs the following functions.

18



• Create package where in the test cycle details such as program name, sku name,

OS, configuration would be saved.

• Select the targeted machine where he/she wants to run the test.

• Select the type and number of test cases which will run on the above selected target

machine.

• Confirm and execute the final set of test cases.

Figure 8.2: Project
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Chapter 9

Working with SSIS and SQL Job

Agent

SSIS is used to fetch data from multiple sources and store it at one common destination

which is a table in our case. The working methodology has been explained below:

9.1 SSIS Package Creation

Figure 9.1: SSIS Package

• Open Visual Studio 2017, go to file, click New and Select Integration Services

20



Project.Give name of the project as per Intel’s nomenclature.

• Select the data flow task from control flow items.

• Select the data flow source items from data flow task. There can be multiple

different source items. Select the data flow transformation items from data flow

task. There can be different multiple transformation items. Select the data flow

destination item from data flow task.

• As shown in figure 9.1, We selected flat file source and ADO.Net destination. In

data flow task we used data flow task then execute SQL task to delete the data fro

table and then data flow task. The idea of adding multiple times data flow task

task is, if we don’t have the file in source folder it will not delete the data from

table.

• In the deployment settings, Set the CreateDeploymentUtility = True, For generating

the SSIS packages and .manifest file in bin folder.

9.2 Deployment of SSIS Package

• Open the .manifest file from the bin directory. This will run the package installation

wizard.

• Select the deployment type as SQL server deployment. Enter the Server Details

and destination folder[6]

9.3 Creating SQL Job

• As shown in figure 9.2, Create a connection to SQL server and Create a new SQL

job by right clicking on the Job directory.

• Enter general details of the job as shown in figure 9.3. Create steps to execute.

Select type of step as SQL server integration service package.

• Enter the Server details and Select the SSIS package form the deployment folder

• Now, schedule the job on user defined frequency and time as shown in figure 9.4.
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Figure 9.2: SQL Job Wizard

Figure 9.3: Creating Step
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Figure 9.4: Scheduling Job

• Set the email notification to the user when job fails or succeeds,as shown in figure

9.5.

Figure 9.5: Email Notification
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Chapter 10

Performance Testing

10.1 Software development performance testing paradigms

It’s very important to increase the performance of web applications. To check the perfor-

mance of web-based application we can use different parameters. According to software

prior requirement, we should have to tack care of the performance attribute like scalabil-

ity, speed, the stability of the software according to the web application’s workload. The

purpose of Performance Testing is to find functional defects but to eliminate performance

bottlenecks in the software or device.

10.2 Application performance parameters

We are here using the Apache JMeter for load testing of web application and servers.

Using this tool we can check performance parameters like throughput, the response time

of the page, size of the requested page, TTFB(time to first bit), page load, etc.

24



Figure 10.1: Application Performance Index

Figure 10.2: Page Requests Summary

Figure 10.3: Statistics
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Figure 10.4: Response Time Percentiles

Figure 10.5: Response Time Overview

Figure 10.6: Time Vs Threads
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Figure 10.7: Response Time Distribution

27



Chapter 11

Conclusion

Smart assistant for System Integration and validation is next-generation web-based

application, which consists of multiple apps like test-planner, validation generation, rec-

ommendation system. This assistance will consistently and directly impact the perfor-

mance and direction of the Intel Business Group. It drastically reduced the back and

forth follow up within the team. It will reduce the no of test cases to be executed on the

each platform. So, Using the tool any Intel platform can be released to the client as soon

as possible.

11.1 Future Work

Need to implement machine learning algorithm to compute each test case weight and

ranks. So, Assistant can easily reduce the no of test cases.
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