
Query (Read performance)

After Loading the data successfully,the next steps involves writing and performing queries that 
can performed on the data and measuring the execution time for each database to measure the 

write performance.



Queries:
Query1: Calculate the number of people whose start date is greater than '1991-09-10' and end date is less than  '2010-03-07' and are dead. 

Query2: Calculate the percentage of data that is censored (individuals for whom the exact death time is unknown).

Query3: Calculate the average duration of observations for individuals who are not censored (i.e., those who completed the observation period).

Kaplan-Meier Estimate:
Time-to-Event:
"time-to-event" is the difference between "age_end" and "age_start_observed."

Event Status:
If "is_dead" is True, it means an event occurred (death), so set the event status to 1.
If "is_censored" is True and "is_dead" is False, it means the observation was censored (the event did not occur within the observation period), so set 
the event status to 0.

LogRank
The log rank test is a popular test to test the null hypothesis of no difference in survival between two or more independent groups.
Groups : is_dead and age_end



Queries
Cox Proportional Hazards (CoxPH) analysis:

I have selected the 'age_end' column as the duration column, which represents the time until an event (death) occurs. I have selected the 'is_dead' 
column as the event column, indicating whether an individual is deceased (True) or not (False).

Key elements to look at in the model summary:

coef: This column provides the coefficients for each variable in the model. It indicates the direction and strength of the relationship between each 
variable and the hazard. A positive coefficient means a higher hazard (increased risk of the event), while a negative coefficient means a lower hazard.

exp(coef): This is the hazard ratio (HR), which represents the multiplicative effect of a one-unit change in the predictor variable on the hazard. An HR 
greater than 1 indicates an increased risk, while an HR less than 1 indicates a decreased risk.

p: The p-value associated with each coefficient. It helps determine the statistical significance of each variable. Lower p-values suggest stronger 
evidence that a variable has an impact on the hazard.

95% CI (lower and upper): Confidence intervals for the hazard ratio. This helps you assess the range of plausible values for the HR.



Dataset1 : Data generation

Dataset1: 1 million rows (10^6)
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Dataset 2 : Data generation

Dataset2: 10 million rows (10^7)



Dataset 2: Data Loading
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Results : Data Loading(Write Performance)

QuestDB TimescaleDB Cassandra MongoDB

Dataset 1 1.61 3.65 55.08 14.59

Dataset 2 22.76 34.44 558.61 192.43



Results : Query Execution(Read Performance)

Dataset1 Query1 Query2 Query3 Kaplan LogRank CoX

QuestDB 0.08 0.06 0.24 2.39 2.26 23.89

TimescaleDB 0.10 0.30 0.14 1.56 1.20 23.21

Cassandra 4.52 23.78 8.76 12.17 10.03 31.77

MongoDB 0.78 1.17 1.56 8.79 8.83 27.17



Results : Query Execution(Read Performance)

Dataset2 Query1 Query2 Query3 Kaplan LogRank CoX

QuestDB 1.70 0.16 0.52 16.20 16.14 317.06

TimescaleDB 1.83 0.95 0.67 13.80 12.96 306.76

Cassandra 29.80 106.73 46.04 131.38 116.05 403.29

MongoDB 7.99 5.61 5.17 176.33 133.78 333.39


