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SQL Server vs. mongoDB
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Description Microsoft’s relational DBMS One of the most popular 
document stores

Database model                   Relational DBMS                                   Document store

Implementation language   C++                                                               C ++

Data scheme                    yes                                                               schema-free

Triggers                               yes                                                               no

Replication methods         yes, depending the SQL-Server Edition Master-slave replication

Partitioning methods         tables can be distributed across Sharding 
several files, sharding through 
federation 

References: [1]



From theory to practice
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Tools
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Required installations
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References: [2]

1. Determine which MongoDB build you need.

2. Download MongoDB for Windows

3. Install MongoDB Community Edition.

4. Set up the MongoDB environment.

Mongodb installation

Required python packages installation



From software configuration to coding
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Python coding [1] – table parsing
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Part 1 - Queries and the Aggregation Pipeline [1]

. . .

load() function

mongo shell

prep.js file

References: [3]



Python coding [1] – table parsing
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Query 1 : How many students in your database are currently taking at least 1 class (i.e. have a class with 

a course_status of “In Progress”)?

Part 1 - Queries and the Aggregation Pipeline [2]

Query 2 : Produce a grouping of the documents that contains the name of each home city and the 

number of students enrolled from that home city.



Python coding [1] – table parsing
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Query 3 : Which hobby or hobbies are the most popular?

Part 1 - Queries and the Aggregation Pipeline [3]

the most popular

the top 5 popular



Python coding [1] – table parsing
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Query 4 : What is the GPA (ignoring dropped 

classes and in progress classes) of the best student?

Part 1 - Queries and the Aggregation Pipeline [4]

Query 5 : Which student has the largest number of 

grade 10’s?



Python coding [1] – table parsing
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Query 6 : Which class has the highest average 

GPA?

Part 1 - Queries and the Aggregation Pipeline [5]

Query 7 : Which class has been dropped the most 

number of times?



Python coding [1] – table parsing
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Query 8 : Produce of a count of classes that have been COMPLETED by class type. The class type is found 

by taking the first letter of the course code so that M102 has type M.

Part 1 - Queries and the Aggregation Pipeline [6]



Python coding [1] – table parsing
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Query 9 : Produce a transformation of the documents so that the documents now have an additional boolean

field called “hobbyist” that is true when the student has more than 3 hobbies and false otherwise.

Part 1 - Queries and the Aggregation Pipeline [7]



Python coding [1] – table parsing
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Query 10 : Produce a transformation of the documents so that the documents now have an additional field that

contains the number of classes that the student has completed.

Part 1 - Queries and the Aggregation Pipeline [8]



Python coding [1] – table parsing
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Query 11 : Produce a transformation of the documents in

the collection so that they look like the following output.

The GPA is the average grade of all the completed

classes. The other two computed fields are the number of

classes currently in progress and the number of classes

dropped. No other fields should be in there. No other fields

should be present.

Part 1 - Queries and the Aggregation Pipeline [9]



Python coding [1] – table parsing
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Query 12 : Produce a NEW collection (HINT: Use $out in the aggregation pipeline) so that the new documents

in this correspond to the classes on offer. The structure of the documents should be like the following output.

The _id field should be the course code.

The course_title is what it was before. The numberOfDropouts is the number of students who dropped out. The

numberOfTimesCompleted is the number of students that completed this class. The currentlyRegistered array is

an array of ObjectID’s corresponding to the students who are currently taking the class. Finally, for the students

that completed the class, the maxGrade, minGrade and avgGrade are the summary statistics for that class.

Part 1 - Queries and the Aggregation Pipeline [10]



Python coding [1] – table parsing
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Part 1 - Queries and the Aggregation Pipeline [11]
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Part 2 - Python & MongoDB [1]

python_mongodb.py: Implement simple operations on mongo database.

Connect to mongo database and collection. Connect to mongo database and collection and insert

a record.



Python coding [1] – table parsing
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Part 2 - Python & MongoDB [2]

Connect to mongo database and collection and insert 

multiple records.

Connect to mongo database and collection and print 

its content.

python_mongodb.py: Implement simple operations on mongo database.



Python coding [1] – table parsing
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Part 2 - Python & MongoDB [3]

Connect to mongo database and collection and update 

Its documents.

Connect to mongo database and collection and print

specific field.

python_mongodb.py: Implement simple operations on mongo database.



Python coding [1] – table parsing
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Part 2 - Python & MongoDB [4]

Connect to mongo database and collection and convert the 

collection to a dataframe.

Connect to mongo database and collection and import 

data from a dataframe.

python_mongodb.py: Implement simple operations on mongo database.
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Part 2 - Python & MongoDB [5]

1. Clone this repository:

2. Install the required python packages.

3. Run python_mongodb.py to implement basic operations (insert_one, insert_many, 

update, delete_one, delete_many, etc.) on mongodb.

python_mongodb.py: Implement simple operations on mongo database.
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Part 2 - Python & MongoDB [6]

Output



Python coding [1] – table parsing
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Part 3 - MapReduce (Word Count) [1] 

MapReduce 1 : Write a map reduce job on the 

students collection similar to the classic word 

count example. More specifically, implement a 

word count using the course title field as the text. 

In addition, exclude stop words from this list. You 

should find/write your own list of stop words. (Stop 

words are the common words in the English 

language like “a”, “in”, “to”, “the”, etc.)

References: [4,5]



key   value

[word1,  1]

[word2,  1]

[word3,  1]

[word2,  1]

[word4,  1]

. . . . . . . . 

[wordx,  1]

Mapper

map

map

map

.

.

.
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Part 3 - MapReduce (Word Count) [2] 

course_title

[Predictive Modeling]

[MongoDB Operations]

[Hadoop and MapReduce]

[Data Mining]

[MongoDB Operations]

[Data Mining]

. . . . . . . . . . . . . . . . . . . . . .



Reducer

reduce

reduce

reduce

.

.

.
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Part 3 - MapReduce (Word Count) [3] 

key        value

[word1, count1]

[word2, count2]

[word3, count3]

. . . . . . . . . . . . .

key         value

[word1, {1, 1, 1, …} ]

[word2, {1, 1, 1, …} ]

[word3, {1, 1, 1, …} ]

. . . . . . . . . . . . . . . . .
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Part 3 - MapReduce (Average grade) [1]

MapReduce 2 : Write a map reduce job on the students 

collection whose goal is to compute average 

GPA scores for completed courses by 

home city and by course type (M, B, P, etc.).

References: [4,5]



key                                         value

[{home_city: Athina, course_type: M},  

{count: 1, sum: 8}]

[{home_city: Chania, course_type: P},  

{count: 1, sum: 6}]

[{home_city: Thyra, course_type: V},  

{count: 1, sum: 3}]

[{home_city: Arta, course_type: M},  

{count: 1, sum: 10}]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Mapper

map

map

map

.

.

.
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Part 3 - MapReduce (Average grade) [2]

(course_code, home_city), grade

[(S201, Athina), 10]

[(M101, Mytilini), 9]

[(S202, Kavala), 3]

[(D102, Chania), 5]

[(P103, Athina), 6]

[(P101, Arta), 10]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



Reducer

reduce

reduce

reduce

.

.

.
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Part 3 - MapReduce (Average grade) [3]

key                                         value

[{home_city: Athina, course_type: M},  

[{count: 1, sum: 8}, [{count: 1, sum: 

3}, [{count: 1, sum: 7}]

[{home_city: Chania, course_type: P},  

{count: 1, sum: 6} , [{count: 1, sum: 

5}, [{count: 1, sum: 4}]]

[{home_city: Thyra, course_type: V},  

{count: 1, sum: 3} , [{count: 1, sum: 

7}, [{count: 1, sum: 10}]]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

key                                         value

[{home_city: Athina, course_type: M},  

{count: 22, sum: 80}]

[{home_city: Chania, course_type: P},  

{count: 8, sum: 100}]

[{home_city: Thyra, course_type: V},  

{count: 47, sum: 300}]

[{home_city: Arta, course_type: M},  

{count: 19, sum: 150}]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



Finalizer

finalize

finalize

finalize

.

.

.
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Part 3 - MapReduce (Average grade) [4]

key                                         value

[{home_city: Athina, course_type: M},  

{count: 22, sum: 80}]

[{home_city: Chania, course_type: P},  

{count: 8, sum: 100}]

[{home_city: Thyra, course_type: V},  

{count: 47, sum: 300}]

[{home_city: Arta, course_type: M},  

{count: 19, sum: 150}]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

key                                         value

[{home_city: Athina, course_type: M},  

{avg: 8.5012}]

[{home_city: Chania, course_type: P},  

{avg: 5.5314}]

[{home_city: Thyra, course_type: V},  

{avg: 7.7713}]

[{home_city: Arta, course_type: M},  

{avg: 6.4344}]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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