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I. Introduction 
 
1. The conduct of survey or census, from a certain point of view, can be considered as a temporary matter 
that can be conducted in a temporary manner and finished roughly as the time of survey or census ended. 
Extensive changes/consolidation in terms of concept and definition, scope, and uses of variables that need to be 
taken during the time of survey or census conducted are the reasons for this. Some problems are usually 
involved in accommodating the changes/consolidation needed. Miscommunication between local and central 
administrators, misinterpretation, and communication lag are among the problems arising from this matter. 
 
2. Among other problems, which are related to one another, documentation in regards to the 
changes/decision taken during the survey or census has also contributed significantly to the results of data 
analysis conducted after the survey or census finished. As the survey or census getting busier, administrators 
often forget to record the changes/consolidation they have made. Bad documentation will eventually result in a 
bad analysis since the interpretation of recorded data is not properly or appropriately delivered. 
 
3. Some other problems related to the conduct of survey or census include lack of accuracy of the recorded 
data, handling problems of survey or census documents, and lack of the use of current technology in exploring 
and comparing the collected data. The first problem, which is the lack of accuracy, often arises during the 
process of data collection which can involve false information from respondent or bad interpretation by 
enumerators. Such problem is often approached by strictly conducting a cross-examination process. However, 
such process is still unable to significantly improve the quality of collected data. 
 
4. The handling of survey or census documents has also faced problems. Documents are often processed 
without documenting properly who processes the documents or which part of documents is currently being 
processed. The prepared manual handler has some drawbacks in terms of its convenience and accuracy. The use 
of current technology in exploring as well as improving the quality of the recorded data is often not optimal. 
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The current technology such as data warehouse systems[1,3,4], data analysis/data mining/intelligent systems[6,7,11], 
and online dashboard systems[5] are among new technology that can be utilized for those purposes. 
 
5. Based on the problems and background mentioned above, a comprehensive software system for 
smoothly conducting surveys and censuses and improving the quality of collected data is highly needed. For 
that reason, this paper tries to elaborate a comprehensive analysis of the software systems for surveys and 
censuses. The paper is structured as follows: Section II elaborates on Base Theories and Background considered 
for the design, Section III discusses Analyses of Required Software Systems, Section IV and V explain 
respectively, some Hurdle faced for the implementation of the design and Further Advancement of the design, 
and Section VI provides a Conclusion of the paper. 
 
 
II. Base Theories and Background 
 
A. Information Systems 
 
6. Computer science so far has resulted in an enormous valuable theories and knowledge that can be used 
to support all aspects of human activities. Information system[5], in this case, is a system which has a task to 
connect computer science field and human as users of the knowledge included in the information system. Based 
on its use, there are a number of types of information systems commonly implemented including management 
information system, decision support system, executive information system, data warehouse system, intelligent 
system, and geographical information system, among others. All of them are generally useful in supporting the 
human daily activities. 
 
B. Intelligent Systems 
 
7. Intelligent system[6,7,9,11] is a system which applies a human-like intelligence so that it can solve 
problems intelligently within a specific domain included in the system. Among them, there is Rule-Based 
Systems which uses systematically recorded rules for solving problems. The rules involved in a rule-based 
system can be in the form of a decision support system[9] where the rules are extracted from an expert and 
engineered into the form of recorded rules or an engine which is based on some intelligent agents[6,7,11] such as 
clustering agent, natural language processing agent, association rule agent, and pattern matching agent, among 
others. Intelligent system has extensively used the research results obtained from Data Mining[6,7,11] and Soft 
Computing fields. 
 
8. Among concepts available, decision support system[9] is one type of intelligent system that has been 
widely used. Decision support system provides user with capabilities to trace rules, relation between rules, and 
eventually an alternative answer of the occurring problems, so that user can make a decision based on the 
advises provided by the system. Rules included in the system can be obtained from expert knowledge or from 
the data available for the problem. 
 
C. Data Warehouse Systems 
 
9. Data warehouse systems[1,3,4] is a system for storing aggregated/summarized data which can be analysed 
online from various points of dimensions using an Online Analytical Processing (OLAP) engine utilizing slice 
and dice or roll up and drill down facilities. Aggregated/summarized data as well as field dimensions involved 
in a data warehouse design have to be extracted, transformed, and loaded from their source systems, which are 
usually in the form of Online Transaction Processing (OLTP) system, into the database of the data warehouse 
system, using an Extraction Transformation Loading (ETL) tool prepared specifically for the design. 
 
D. Web-Based Online Systems 
 
10. Web-based online system[2,10] is a system that can connect one system to another in real time and 
utilizes web technology. The system is often represented by the use of hyperlink that can move user from one 
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interface to another. Web-based online system has developed fast, been used widely and is very useful to 
effectively spread information to a large number of people. 
 
E. OCR and OMR Technology 
 
11. Optical Character Recognition (OCR) Technology[8] is a technology used to recognise character in the 
form of images. The technology has developed fast and shows capabilities in recognizing character images 
accurately, even if the images are full of noises. Methods applied to the technology has been varied including 
image processing, pattern recognition, soft computing method, noise reduction method, and rule-base method, 
among others. 
 
12. Optical Mark Recognition (OMR) Technology[8] is a similar technology to the OCR technology and has 
been used for long time to process documents with mark images as inputs. The recognition accuracy of this 
technology has been very good. For that reason, the technology is highly recommended used for documents 
processing. 
 
F. Currently Implemented Software Systems 
 
13. For supporting the conduct of survey or census, Statistics Indonesia has developed a number of 
separated software systems for processing questionnaires collected from the field and monitoring the progress 
of field enumeration as well as data processing. These software systems have been developed following the 
requirement and are often based on a temporary analysis, design, and implementation. A settle and 
comprehensive approach for comprehensively handling the problems involved within the conduct of survey or 
census yet to be developed or implemented. 
 
14. The technology used for the development includes client-server technology, web-based online systems, 
and the need basis data mart systems, among others. The technology used is usually chosen following the basic 
needs, the availability of in-house programmers’ expertise, and not based on a comprehensive analysis. This 
lack of comprehensive analysis causes a lot of problems in applying the systems for survey or census, since the 
systems developed is often not user friendly, prone to error, slow in running, or lack of the needed utilities.  
 
 
III. Analysis of Required Software Systems 
 
15. The analysis of software systems reported in this paper contains an analysis of a ready-to-use software 
system for any type of survey or census. Adjustment is only needed for the difference in terms of the types and 
the number of variables included in the survey or census. The analysis will involve a number of modules 
including an Online Interaction Module, a Document Handling Module, a Data Processing Module, a Post 
Processing Utility Module, and a Data Mart-Based Data Exploring Module. 
 
A. Online Interaction Module 
 
16. A number of problems related to the interaction between local and central, field enumeration and data 
processing administrators include: 

(a) Interaction between local and central field enumeration administrators in terms of concept and 
definition, scope, uses of collected variables is not properly conducted.  

(b) Interaction between local and central data processing administrators in terms of error of systems, and 
utilities setup within the systems is not properly conducted. 

(c) Interaction between local and central field enumeration and data processing administrators in terms 
of validation rules implemented in the developed data processing systems is not properly conducted. 

(d) Progress reports both for field enumeration and data processing stages are not properly presented 
with analysis whether the progress is on track or not. 

(e) Patches and other supporting files are often sent using informal methods which can cause the lost of 
track of the needed patches and files. 
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All the problems mentioned are generally caused by the unsettle way of communication between local and 
central administrators which eventually causes miscommunication, misinterpretation of communication, 
communication lag to happen. The method for broadcasting any announcement of changes/consolidation made 
also has an effect on these communication problems. 
 
17. Figure 1. shows the Context Diagram of the proposed Online Interaction Module. Facilities set up in the 
module include: 

(a) Field enumeration related question and answer facility for accommodating discussion and decision 
making process in regards to problems arising during the field enumeration stage. 

(b) Data processing related question and answer facility for accommodating discussion and decision 
making process in regards to problems arising during the data processing stage. 

(c) Validation rule suggestion and confirmation or approval facility for accommodating discussion, 
decision making, and inclusion of validation rule into the data processing module. 

(d) Field enumeration progress reporting facility for uploading progress report and monitoring progress 
of field enumeration. 

(e) Data processing progress reporting facility for uploading progress report and monitoring progress of 
data processing stage. 

(f) Patches and other supporting files upload and download supporting facility for updating the facilities 
included in the software systems. 

 

 
Figure 1. Context Diagram of the Proposed Online Interaction Module 
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18. Some extension notes on the module include: 
(a) The module is developed online applying the web technology. 
(b) The module involves interaction facilities for local and central field enumerator administrators only, 

local and central data processing administrators only, and between local and central field enumerator 
administrators and data processing administrators. 

(c) Decisions/changes made during the time of survey or census are effectively recorded and easily 
accessed by related parties. 

(d) The module can also be implemented in the form of online dashboard system, so that any occurring 
changes/consolidation taken can be monitored in real time. 

(e) Facilities such as analysis of progress and list of patches and other supporting files are included in 
the module. 

 
B. Document Handling Module 
 
19. Problems involved in document handling are bad and ineffective method used for record keeping of 
documents used in each data processing stage including receiving batching process, editing coding process, data 
entry process, cutting process, scanning process, correcting and completing process, and validating process, 
among others. Record keeping process so far has been conducted manually and mistakes in filling in the record 
keeping form can easily occur. For that purpose, an automated module for handling survey or census documents 
is needed to effectively keep the track of documents during the process. 
 
20. Figure 2. shows the Context Diagram for the proposed Document Handling Module. Some notes on this 
design include the consideration of the document storage capacity, and the processes included in the data 
processing. For some cases, where the documents storage spaces are available separately in a number of 
different places, the system needs to be developed online. If not, the client server system will be enough. The 
processes included in the systems will depend on the data processing method applied, whether it is a 
conventional data entry system or a more advanced system such as an Optical Character Recognition 
(OCR)/Optical Mark Recognition (OMR) technology-based data processing system. 

 
 

Figure 2. Context Diagram of the Proposed Document Handling Module 
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Census, the technology implemented for the data processing is the OCR/OMR technology, so that the design of 
the module will be roughly as shown in Figure 3. 
 
22. The module is designed in the form of a rule base system using the Validation Rules File as a rule 
source database for the system. A decision support system method which utilizes its knowledge base and 
inference engine components and has the ability to confirm relation between variables as well as find the 
unmatched data entered by operators can be the solution for that purpose.  
 
23. For the OCR/OMR technology, since the storage and networking capacity needed for storing and 
transferring images during the data processing is large, the architecture of networking system used to support 
the process has to be arranged appropriately in advance. In this case, servers used for each process might need 
to be set up separately. 

 
Figure 3. Context Diagram of the Implemented OCR/OMR Technology Based Data Processing Module 
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26. Figure 4. shows roughly the module designed for the post processing stage. Some notes on this design 
include that a specific expertise or knowledge in analysing, designing, and implementing the intelligent agent 
into the module is appropriately needed. 
 
 

 
 

Figure 4. Context Diagram for the Proposed Post Processing Module 
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Figure 5. Context Diagram for the Proposed Data Exploring Module. 
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V. Further Advancement 
 
31. The software system can also be added with some facilities for supporting project managers’ activities 
in the form of managerial support system. This can include an activity scheduling module for effectively 
arranging managerial schedule between managers, and a managerial decision support module for effectively 
making decision during the conduct of survey or census, among others. 
 
32. The software system can also be extended into the form of an engine to develop a document handling 
module, a data processing module, a post processing utility module, and a data exploring module which can 
have a flexibility in accommodating the difference in terms of the types and the number of variables included in 
survey or census. 
 
VI. Conclusion 
 
33. Some conclusion can be taken from the paper including: 

(a) Software system for comprehensively handling the occurring problems and procedures taken in a 
survey or census is highly needed 

(b) The software system can involve a number of modules such as online interaction module, a 
document handling module, a data processing module, a post processing utility module, and a data 
mart-based data exploring module. 

(c) Some advance technology such as rule base system, intelligent systems, and data warehousing 
systems can be applied to the software systems. 

(d) Some hurdle needs to be considered into the implementation of the systems 
(e) Further advancement can be added to further handling all aspects involved in the conduct of survey 

or census. 
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