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What Was Needed
REPORT

Loan totals for individual executive

Grand total of all loans issued

Reporting time cannot exceed 2 hours!

DATA 
RETRIEVAL

REPORT 
FORMATTING
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Database Tables
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Database Access Times
Unsorted row fetch from cursor

- 0.8 ms
- declare loanCur cursor for select loanId from loans
- fetch loanCursor into loanId

Select operation using indexes
- 1.5 ms
- select * from approvals

Select operation not using indexes
- N x 0.5 ms, where N = number of rows in the table
- select * from executives
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Rule #1

K.I.S.S.
Keep It Simple, Stoopid
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A Simplistic Solution
select count(*), sum(loanAmount)

from loans, approvals

where appExecCode = execCode and

loanId = appLoanId and

loanStatus = 0

It counts the number of non-performing loans and the 
values associated to a particular executive
Executes in αααα time
Run twice per executive
1,000 executives in the report
2,000 αααα to generate the report
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What The Database Does
1. select * from loans

where  loanStatus = 0

2. For each selected loans record

a. select * from approvals

where  appLoanId = loanId and

appExecCode = execCode

b. For each selected approvals record

i. Increment count and sum value
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Breaking Down αααα

0.56TOTAL

0.42Indexed select from the 
approvals table (2.a)

0.14Un-indexed select from loans 
table (1)

TIME
(hours)

OPERATION
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Time Cost

1,120.28TOTAL

0.14Un-indexed select of loans to 
count non-performing totals

0.14Un-indexed select of loans to 
count totals

1,1202,000 α

Time
(Hours)

Procedure
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Rule #2

For every problem, there is 
a solution that is simple...

BUT SOMETIMES 
WRONG!
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Push Algorithm Overview
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Push Algorithm Overview
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Representing The Report
struct reportRow {

int     execCode;     // Executive Code

char  execName[21]; // Executive Name

int     loanCount; // Number of loans issued

double  loanValue; // Value of loans issued

int     nonPerfCount; // Number of non-

// performing loans issued

double  nonPerfValue; // Value of non-

// performing loans issued

};

Each instance of reportRow represents a row in the report
Another reportRow instance can be used to represent the total
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Memory Overhead

21211Character

Per Record

52TOTAL

331Alignment padding

1628Double

1234Integer

Total 
(bytes)

RequiredSize
(bytes)

Data type

For 1,000 executives, memory overhead = 52 kilobytes
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Build The Report Structure (α)
1. select execCode, execName

from executives

2. For each executive record selected

a. Initialise a reportRow for the 

executive

3. Initialise a reportRow for the total

Time taken = 0.8 ms x 1,000 = 0.8 s
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Push Algorithm Overview
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Push Algorithm Overview
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Gather Loan Details (β)
1. select loanId, loanValue, loanStatus

from loans

2. For each loan record selected

a. Execute γ
b. Accumulate the total

Time taken = (0.8 + β) ms x 106
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Push Algorithm Overview
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Push Algorithm Overview



10th January 2004 (SEON) Microbank Page 21

Gather Approver Details (γ)
1. select appExecCode

from approvals

where appLoanId = loanId

2. For each approval record selected

a. Add loan data to corresponding

reportRow

Time taken = 1.5 ms + 0.8 ms = 2.3 ms
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Select ReportRow Efficiently
To achieve an efficient selection of the 
reportRow given an execCode

a. Sort reportRow table and use a
binary search

b. Store the reportRows in a tree
c. Use a hash table

The sort and tree orders the report by 
execCode
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Time Cost

0.86TOTAL

0.86Gathering the information (β & γ)

1/3600Building the report structure (α)

Time
(hours)

Procedure
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Simplistic vs. PUSH

Simplistic solution took about 1,120 
hours!
PUSH algorithm took about 0.86 hour
For an overhead of as little as 52 
kilobytes of memory, we get a 
performance enhancement of about 
1,300 times!
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Report Formatting

Report title
Date and time when the report was
generated
Pagination
Column titles and alignment
Totals line (when applicable)
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Report Sample
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Summary

Analysis of database access strategies and 
costs
Deciding between simplistic and 
sophisticated
The PUSH reporting algorithm
Using a data table to assemble report lines
Consideration of space vs. time when 
designing a solution


