


e P — | — P — | ——
What Was Needed

REPORT

@ Loan totals for individual executive
@ Grand total of all loans issued

@ Reporting time cannot exceed 2 hours!

| ‘ |

DATA REPORT
RETRIEVAL FORMATTING
-
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Database Tables

Executives Loans
1,000 rows 10° rows
ExecCode Loanld

AppLoanldind
(Index)

h 4 h 4
Approvals

2 x 10° rows
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Database Access Times

@ Unsorted row fetch from cursor

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

@ 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.LLS.S.
Keep It Simple, Stoopid
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A Simplistic Solution

sel ect count(*), sun(l oanAnbunt)
from | oans, approvals
where appExecCode = execCode and
| oanld = appLoanld and
| oanStatus = 0O

@ |t counts the number of non-performing loans and the
values associated to a particular executive

@  Executes in a time

@  Run twice per executive

@ 1,000 executives in the report
@ 2,000 o to generate the report
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What The Database Does

1. select * froml oans
where loanStatus = 0
2. For each selected | oans record
a. select * from approvals
where applLoanld = | oanld and
appExecCode = execCode
b. For each sel ected approvals record
| . I ncrenent count and sum val ue
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Breaking Down a

OPERATION TIME
(hours)
Un-indexed select from loans 0.14
table (1)
Indexed select from the 0.42
approvals table (2.a)
TOTAL 0.56
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Time Cost
Procedure Time
(Hours)

2,000 a 1,120
Un-indexed select of loans to 0.14
count totals
Un-indexed select of loans to 0.14
count non-performing totals
TOTAL 1,120.28
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Rule #2

For every problem, there is
a solution that i1s simple...

BUT SOMETIMES
WRONG!
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Push Algorithm Overview

LOANS SEQUENTIAL READ il

ik/ N

7]
L

'\ , v %

1. Initialise the report layout | ~

APPROVALS 2. For each loan record o
a. Find the approver and a h

o

sum the appropriate
report row and total

A Py

INDEXED SELECT

REPORT TOTAL
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Push Algorithm Overview

LOANS SEQUENTIAL READ il

ik/ N

7]
L

'\ , v %

1. Initialise the report layout | ~

APPROVALS 2. For each loan record o
a. Find the approver and a h

o

sum the appropriate
report row and total

A Py

INDEXED SELECT

REPORT TOTAL
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Representing The Report

struct reportRow {

I nt execCode; /| Executive Code

char execName[ 21]; // Executive Nane

I nt | oanCount ; [/ Nunber of |oans issued
doubl e | oanVal ue; [/ Val ue of | oans i ssued
I nt nonPer f Count; // Nunber of non-

[/ performng | oans issued
doubl e nonPerfVval ue; // Val ue of non-
[/ performng | oans issued

¥

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

Per Record
Data type Size Required Total
(bytes) (bytes)

Integer 4 3 12
Double 8 2 16
Character 1 21 21
Alignment padding 1 3 3
TOTAL 52

@ For 1,000 executives, memory overhead = 52 kilobytes
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Build The Report Structure (a)

1. sel ect execCode, execNane
from executives
2. For each executive record sel ected
a. Initialise a reportRow for the
executi ve
3. Initialise a reportRow for the total

@ Timetaken=0.8msx 1,000=0.8s
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Push Algorithm Overview

LOANS SEQUENTIAL READ J

)
H\‘/ \;I, ] m
T\ - %
1. Initialise the report layout | E
APPROVALS 2. For each loan record o
a. Find the approver and -l h
o

sum the appropriate
report row and total

7‘\ A

INDEXED SELECT

REPORT TOTAL
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Push Algorithm Overview

LOANS SEQUENTIAL READ J
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H\‘/ \;I, ] m
T\ - %
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Gather Loan Details ()

1. select |oanld, |oanVal ue, | oanStat us

from | oans
2. For each | oan record sel ected

a. Execute vy
b. Accunul ate the total

@ Time taken = (0.8 + 3) ms x 10°
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Push Algorithm Overview

LOANS SEQUENTIAL READ J

)
H\‘/ \;I, ] m
T\ - %
1. Initialise the report layout | E
APPROVALS 2. For each loan record o
a. Find the approver and -l h
o

sum the appropriate
report row and total

7‘\ A

INDEXED SELECT

REPORT TOTAL
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Push Algorithm Overview

LOANS SEQUENTIAL READ :J

]

1. Initialise the report layout
2. For each loan record
a. Find the approver and Tl
sum the appropriate
report row and total

REPORT LINES

/

INDEXED SELECT REPORT TOTAL
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Gather Approver Details (y)

1. sel ect appExecCode
from approvals
where appLoanid = |loanld
2. For each approval record selected
a. Add | oan data to correspondi ng
report Row

@ Timetaken=15ms+ 0.8 ms=2.3ms

10th January 2004 eGENTING (SEON) Microbank Page 21




T . P P
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
Procedure Time
(hours)
Building the report structure (o) 1/3600

Gathering the information (3 & V) 0.86
TOTAL 0.86
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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

Fri Jan 9 15:34:47 Z004 MICEOBANE LOAN AMNALYSIS PALGE 1
EXEC— LOLM LOAN MNLOAT NLOAN
CODE EXECUTIVE MAME COOMT VALLUE COTNT VALTE
10000 FEID» SEXAM CYMCIWT Z10 902840 .48 E7 883197
lo0ool SEEE WZPER ERSRN 197 2883758 L4 Z73297 .00
lo000z ZHCICUO BYHFZYT PJFTO Z1Z2 29599 53 =27 3804233
100042 NDPVN TTMEZ0 APIXTIE 120 24804 00 L£E8 fEZ1E5_ 51
lo0049 PVCA OEFD YENJINY 199 8leL8Z. 14 &4 27084 .90
lo00&k0 IGEL YLPT BXIICT 19z Sddes . 32 £ dzz7 . Ekd
100051 HAaESENW OLHCZ GCFFFE 182 2leeE_ 59 E7 7478 40
Fri Jan 9 1E5:34:47 Z004 MICPOBANWNE LOALN AMNALTYSIS PAGE =0
EXEC— LOLM LOAN MNLOAT NLOAN
CODE EXECUTIVE MNAME COTTRIT VLLITE COUNT VLLTE
10098z FSENPT TIOJCDE JTINMTH 1599 SE969 33 £a £3804 _09
1009283 TWDUCIS CDESNE BJIITGY =40 111Z32.10 =45 IEF0. 29
l009284 TWEYDC LUAM BIJIE 1286 22179 _EZ L4 cedd B TE
lo099g FNYD] JGGEHY TTDYH 195 82378893 Ll 19072 .49
la0s9?  MECPL YTELJIOQD EYLC 1283 2093049 L4 £a7es. g7
1009228 WONT WEALI OYEUYD Z01 9353493 &7 31974 Z4
lo0s99  NSJE EZILXAL MWLO Z04 91451 .79 L& Zdz74 05
TOTAL 1000000 dE1E1Z8E8_F5 203F2Z 12682310139
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Summary

@ Analysis of database access strategies and
Ccosts

@ 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
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