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Abstract 

Cloud computing as a technology supports users to access, share and record information on across 
different location on real time basis. In this paper, we look at the work flow and process followed by 
NDT companies for recording, reporting of test data and for management of the business operations. 
It is shown that it is interest and wide applicability to improve the data entry process to remove 
redundant job functions and reduce all errors during data entry, and reporting. We then review the 
“best-practices” of cloud computing and the methodologies followed to develop a system that will 
enable the automation of the recording and reporting of test operations.  We present the system 
developed and its operation flow. Finally, we look at the data on the improvement in productivity, 
efficiency and cash flow of operation prior to and after implementation of the automated reporting 
system.   

Keywords: Cloud computing, Mobile application, NDT Productivity, Reliability, NDT Lab Manager, 

Process improvement 

1. Introduction 

Non – Destructive Testing is widely used in Hong Kong for the construction Industry. There are over 

30 laboratories are operating in Hong Kong. Most of the laboratories use the inspection personal to 

conduct the testing and record the results on a worksheet manually. These records are brought to the 

laboratory, and processed by administrative staff to generate test reports. All photographs are kept as a 

requirement of Accreditation body in a separate file. A dedicated software is developed to integrate 

the booking of test, allocation of test operators, and the operators can record the test results on the 

application. The results are instantaneously processed using cloud computing and reports are 

generated. Client would be able to access the reports. The system improves the productivity of the 

overall NDT Test center management and it also improves reliable data capture information including 

photograph of test location & gps position of test items. 
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2. Existing work flow and recording process 

We reviewed the work flow of the accredited test service organization, providing Non-Destructive 

testing and similar test services for the construction, oil & natural gas and allied industries. 

2.1 Issues  

Manual data entry in the field with digitization of the records done at back office requiring high 

administration support. Labs have high 1:4 ratio of 1 Admin support for very 4 technicain.   

Multiple data entry and recording systems used by various departments within a company, leading to 

inefficiency. 

We worked through each of the departments within the labs, to document the work and map the work 

across other departments 

2.1.1 Sales Process  

The sales process for an NDT lab typically consists of managing customer information, providing 

quotation for projects, receiving customer agreements to the quotes and taking bookings for the Jobs  

The Quotation and project details for customer are managed on separate excel databases.  Not easy to 

know when a quote is expired.  

Job requests are received when the customer is ready for testing. The sales person at time of the Job 

request from customer, may not have the agreed quotation on hand for review and also is not aware of 

the staff availaibility for the Job on the requested date. 

Staff leave or vacation plan are not properly managed, leading to problems with wrong allocations of 

Jobs.  

2.1.2 Data entry and recording 

Technicians usually record their test results on paper in the field. These records are then digitized in 

the back office.  These technicians may not return on the same day and the recording of the test result 

into digital format is usually delayed.  

2.1.3 Invoicing 
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The primary goal for a company is to receive the payment for the service provided. With the existing 

system, generations of reports have been delayed leading to delayed invoicing and therey delayed 

payment cycles.  

3. Development of the computing system 

3.1 Cloud Computing: 

Cloud computing is a general term for the delivery of hosted services over the internet. Cloud 

computing enables companies to consume a compute resource, such as a virtual machine 

(VM), storage or an application, as a utility -- just like electricity -- rather than having to build and 

maintain computing infrastructures in house. [4] 

3.1.1. Top benefits of cloud computing 

Here are 6 common reasons[5] organisations are turning to cloud computing services: 

❖ Cost 

❖ Speed 

❖ Global scale 

❖ Productivity 

❖ Performance 

❖ Reliability 
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3.2. System Architecture 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: System Architecture. 

3.3. System Specification 

❖ Front End: ASP.NET WebForm 

❖ Language: C# 

❖ Database Server: Microsoft SQL Server  

❖ Host:  Azure cloud 

❖ Mobile ready 

❖ Client-side input: Both English and Chinese 
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4.  Impact of the the solution usage to performance of the lab 

On roll out of the system, we have been to get significant improvement in operations by faster internal 

communication, accurate recording and efficient utilization of staff and company resources. 

4.1. Operational Perfomance 

4.1.1. Staff 

Staff details, certifications and qualifications are updated in the system.  

Staff leave requests and holiday notices are recorded and approvals taken on the system. 

4.1.2. Equipment 

Equipment details, calibrations requirements and dates are updated in the system. Calibration expiry 

alerts are send to the managers to ensure the equipments are calibrated. 

Equipments are allocated to the technicians are recorded in the system.   

Field failures of the equipments have been quickly rectified ensuring better productivity on the 

equipments. This has brought more efficient management of the equipments.  

4.1.3. Customer 

Customer information are stored in the system. The project details including the detailed address and 

google map location are stored in the system. 

The quotations details including the project details and expiry date are stored in the system. 

4.1.5. Job Request  

Job requests are updated on real-time to system. Sales person is able to quickly list the quotations and 

projects that are under agreement with the customer. Select the specific project for the Job and record 

the Job request. 
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The Job request once entered by the sales person, is available immediately on real time for the 

management team and administration team to plan the job. 

4.1.5. Job Allocation 

Since the leave requests and approved vacation dates of the technicians are stored in the system, the 

manager can view the available staff for the day.   

With the certifications and qualificatons for the staff are included in the database, only the staff names 

qualified for the job will be listed for the manager to select.  

This manager can efficiently allocate the Jobs to the right technicians and plan the work for the next 

day effectively 

4.1.7. The Job 

This is the most important part of the system.  

The operator gets details of the Job for the day, including details of equipments required for the Jobs. 

Detailed geo-map location for each JOB is available with the details of the persons to contact at the 

Job. Once the operators at the Job, the operator is required to check-in on the system and this is 

updated on real-time to office for the manager to know that the operator has arrived at the Job and the 

Job has started. The system directs the operators on the tests to be done and if any equipment 

calibrations required to be done prior to the tests. The operator directly enters the test into the system. 

Includes pictures as required for the tests. At completion of the Job, customer signature is directly 

captured into the application. Then the completed Job is hand overed automatically to the operator’s 

manager for review and approval. 

4.2.  Management  

4.2.1. Staff Management 

Efficieny of the operators are been tracked. Able to identify the leaders and laggards in the team and 

provide incentive or improvement training as required.  

4.2.2. Cash Flow 
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With operators directly input report in real-time into the system, reports are delivered faster to 

customer. Provding faster turn around from test-to-report-to-payment cycles 

4.2.3. Capacity analysis 

The system provides detailed analysis for every test done by the technicians. The time taken for each 

test is recorded. From this it is seen if the technician has spent the required time for each test.  

4.2.4. Skills check and training 

The system provides information on the skills and qualificiations of the team. The management is able 

to plan the training needs for skill improvement and certifications of the staff. 

5. Next plan 

The plan is to provide access to the system for approved customers. Enable the customer to directly 

make Job bookings, check status of Job, view inspections reports and accept the reports. 

By brining customers directly into the system, provides efficient communications and closer 

relationship between the Lab and the customer. 

6. Conclusion 

Cloud computing is used to devlop a laboratory data management system which raises productivity in 

delivering quality test reports to customers. The reports produced would also reduce errors in 

duplicate data entry. The system also raises standards by keeping the integrity of test especially 

tracking the location of test which improves traceability in accordance to ISO/IEC 17025. 
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