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Detailed Report: 
 
Uncertainty is inherent in many real applications. Uncertain data analysis and 
query processing has become a critical issue and has attracted a great deal of 
attention in database research community recently. The thesis, therefore, 
targets an important and challenging topic - uncertain data management. It is 
a high quality and well-written PhD thesis. Five important and related aspects 
of uncertain data management are investigated in this thesis. They are 
probabilistic top-k skyline query (Chapter 3), probabilistic skyline over sliding 
windows (Chapter 4), probabilistic threshold based top-k dominating query 
(Chapter 5), KNN search over multi-valued objects (Chapter 6), and effective 
indexing structure (Chapter 7). 
 
All the research problems identified in the thesis are all well motivated. The 
literature review is comprehensive, which covers the models for uncertain data, 
existing techniques on various probabilistic query types, representative 
DBMSs specially designed for supporting uncertainty management, and other 
research topics on uncertain data management. The research contributions 
reported in this thesis (Chapter 3 to Chapter 7) are significant and original. 
Some of them are the first attempt of the problem study. The work reported in 
each chapter follows the same methodology that is common in research in the 
area of Computer Science, including discussion about motivations, problem 
analysis and definition, framework and algorithm design, complexity analysis 
and experimental evaluation.  
 
The results and findings of the thesis are clearly presented and technically 
sound. From the thesis, it is clear that the candidate has a solid background in 
both mathematics and computer science. She has demonstrated the strong 
capability of conducting innovative research. It is very impressive that each of 5 
chapters has all been published in top venues in databases, including VLDB 
Journal, TKDE, Information Systems, ICDE’09 and ICDE’10. This is a 
remarkable achievement! Congratulations! 
 
The thesis made the following contributions: 
 

(1) Probabilistic top-k skyline query: The problem of top-k skyline on 
uncertain data is formally defined and studied for both continuous and 
discrete uncertain cases. Efficient and effective exact and random 
algorithms are proposed with extensive experimental studies.    
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(2) Probabilistic skyline operator over sliding windows: The problem of 
probabilistic skyline queries in the streaming environment is studied. A 
candidate set with minimum size is characterized and efficient 
techniques based on R-tree structures are developed to answer the 
skyline queries continuously.  
 

(3) Probabilistic threshold based top-k dominating query: The problem of 
efficiently computing top-k dominating queries on uncertain data is 
investigated. The problem is formally defined in a probability threshold 
fashion. Both exact and random algorithms are proposed to tackle the 
problem. 

 
(4) KNN search over multi-valued objects: The problem of KNN search 

over multi-valued objects is investigated. The quantile paradigm is 
used to retrieve KNN sensitive to the relative distribution among multi-
valued objects. Two different problem definitions are introduced and 
corresponding techniques are developed.  
 

(5) Effective indexing structure - To overcome some deficiencies of 
existing uncertain index structures, a novel R-Tree based inverted 
index structure, named UI-tree is proposed which can efficiently 
support various queries including range queries, similarity joins, and 
top-k range query, over multi-dimensional uncertain objects against 
continuous or discrete cases. 

 
 
                 

              
    

 
The following typos can be corrected easily. 
 
P3, -L5: so that are often used -> so that they are often used 
P4, L4: for sake of -> for the sake of 
P5, L9: wether -> whether 
P14, L2: summary -> summarise 
P18, L8: Sarma et al integrates -> Sarma et al integrate 
P30, L2: three representatives or six representatives 
P250, -L4: Two different problem definition -> Two different problem 
definitions 
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The thesis merits the award of the degree.
This recommendation is appropriate if the thesis contains no faults that are apparent to the examiner. It is also
appropriate where errors and omissions of an editorial nature are minor and, if left uncorrected, will not alter the
conclusion that "the thesis merits the award of the degree".

or

2. The thesis merits the award of the degree subject to minor corrections as listed being made to the
satisfaction of the Head of School.
The errors and omissions, which extend beyond those of an editorial nature, must be corrected if the thesis is to merit
the award of the degree. The corrections are minor in that they do not change the structure or the conclusions of the
relevant chapters of the thesis.

or

3. The thesis requires further work on matters detailed in my report. Should performance in this
further work be to the satisfaction of the Faculty Higher Degree Committee, the thesis would merit
the award of the degree.
The further work required should be sufficiently straightforward such that the examiner is happy to delegate approval
of the revised thesis to the Higher Degree Committee. Examples of further work in this category could include:
discussion and consideration of published work that is relevant to the conclusions of the thesis; consideration of
alternative hypotheses that should reasonably be suggested by the candidate; presentation of additional
experimental data that could be expected to be in the possession of the candidate; clearer specification of how the
presented results/conclusions were arrived at.

or

4. The thesis does not merit the award of the degree in its present form and further work as
described in my report is required. The revised thesis should be subject to re-examination.
Please indicate whether you are willing to review the resubmitted thesis Yes 0 No 0
The further work involves a major revision of the thesis on the same topic. The examiner is assumed to be satisfied
with the candidate's capability and demonstrated competence for this further work. The comments and suggestions in
the detailed report should be clear and helpful to the candidate. As the thesis is to be revised along the lines
suggested by the examiners, it would normally be re-examined by the same examiners. Examples of further work in
this category could include: further analyses or experiments where the scientific method as presented in the thesis
has Significant flaws; performance of additional experiments that are deemed vital to the conclusions drawn in the
thesis.

or

5. The thesis does not merit the award of the degree and does not demonstrate sufficient ability by
the candidate for a resubmitted thesis to achieve this merit.
The examiner should provide the basis of this recommendation in the detailed report.

Is __________________ ~~:L~~~Yes ~ No 0 I
C An evaluation of the merits of the thesis is given overleaf

(Attach additional pages if required)

The examiner is requested to state concisely the grounds on which the recommendation is based, indicating where
appropriate the strengths and weaknesses of the thesis. To assist the candidate with future work, this report may be released
after a decision has been taken to award or not to award the degree. Any sections which are not to be released should be
indicated by a vertical line in the margin.
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