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OLTP System
Online Transaction Processing
(Operational System)

OLAP system
Online Analytical Processing
(DataWarehouse)

Source data

Operational data, OLTPs are the
original source of data

Consolidation data; OLAP data
comes from the various OLTP
databases

Purpose of |To control and run fundamental To help with planning, problem
data business tasks solving and decision support
What the A snapshot of ongoing business Multi-dimensional views of various
data reveals |processes : kinds iif business activities
inserts and | Short and fast inserts and updates | Periodic long-running batch jobs
updates initiated by end users refresh the data
Queries Relatively standard and simple Often complex queries involving
queries returning relatively few aggregation
records
Processing | Typically very fast Depends on the amount of the _
Speed data involved; batch data refreshes
and complex queries may take
many hours, query speed can be
improved by creating indexes
Space Can be relatively small if historical |Larger due to the existence of

requirements

data is archived

aggregation structures and history
data

Database
design

Highly normalized with many tables

Typically de-normalized with fewer
tables

Back up and
recovery

Back up religiously, operational data
is critical to run the business, data
loss is likely to entail significantly
money loss and legal liability

instead of regular backups, some
environments may consider simply
reloading the OLTP data as a
recovery method

Figure 3
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Figure 4: Respiratory response to decreased Sp02 ieve|
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Figure 5:-Rela’donshib between SpO2 and respiratory response




WO 2012/099534 PCT/SG2011/000424

4/41
Respiratory rate (bpm) Category / Band
less than 5 or more than 30 Group |
21 to 30 ' Group |l
6to9 ‘ Group i
10to 12 and 18 to 20 Group IV
131017 ‘ Group V
Figure 6
Sp02 (%) Category / Band
0-74 Group |
75-84 Group I
85-94 Group i
95-96 Group IV
97-98 Group V
More than 98 Group VI

Figure 7




WO 2012/099534 PCT/SG2011/000424
5/41
Age 18-256 | 26-35 | 36-45 48-55 | 56-65 | 65+
Athletes | 69-75 69-74 | 70-76 70-77 71-76 70-75.. | Group VI
Excelient | 76-81 | 75-81 | 77-82 78-83 | 77-81 | 76-81 Group VI
Good 82-85 | 82-85 |83-86 84-87 | 82-87 |82-85 | GroupV
Abvavg | 86-89 |86-90 |87-90 88-91 | 88-91 |86-89 | Group IV
Avg 90-83 | 91-94 |91-95 92-96 | 92-85 |90-93 | Group lil
Biwavg | 94-101 | 95-101 96-162 97-103 | 96-101 | 94-99 | Group Il
Poor 102+ 102+ 103+ 104+ 102+ 100+ Group |
Figure 8a: Normal heart rate values for male subject
Age 18-25 | 26-35 | 36-45 46-55 | 56-65 |65+
Athietes | 74-80 | 74-79 | 74-79 74-80 | 74-79 | 74-79 | Group VI
Excellent | 81-85 | 80-84 | 80-84 81-85 |80-84 |80-84 | Group VI
Good 86-89 | 85-88 | 85-89 86-89 |85-88 |85-88 | GroupV
Abvavg | 90-83 |89-82 | 90-93 80-83 |89-83 |89-92 | GrouplV
Avg 94-98 | 93-96 | 94-98 94-97 | 94-97 |93-96 | Group Il
Biwavg | 99-104 | 97-102 | 99-104 | 98-103 | 98-103 | 97-104 Group Il
Poor 105+ 103+ 105+ 104+ 104+ 104+ Group |

Figure 8b: Normal heart rate values for female subiect

Figure 8
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Column
(Score) 0 1 2 3 4 5 6 7
Group
Group | Group v Group
RR | <sor |GOUBN| T ™ gz | v
>30 6-9 or 13-17
18-20
Group | | Group |l Group | Group | Group Group
Sp02 0-74 75-84 1185 |1V g5 Y VI >08
94 96 97-98
Group | Group | Group Group | Group
HR Group | I _— W, Group V Vi VI
Figure 9
Total scores Health indication Grade
1-2 Dangerous F
3-4 Very Poor D
5-6 Poor Cc
7-8 Below Average B-
8-10 Average B
11-12 Good A
13-14 Very Good A+
15-16 Excellent -AY

Figure 10
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Example Interpretation
imp impossible combination, error returned. No interpretation is required..
No definitive interpretation may be made. The parameters measured
Wi are not indicative of a particular condition or state.
A normal compensatory process is in place.
N/C e.g. increased RR is in place to maintain good SpO2 levels.
Sp0O2 & HR are in the normal range. However, an abnormal
a Respiratory rate has been detected.
SpO2 level is still in the normal range. However, an abnormal
a' Respiratory rate has been detecied and HR is on the low side.
SpO2 is on the low range and HR is increased to compensate for the
d condition.
SpOz2 is on the low range despite increased HR to compensate for
d' the condition.

|User may be in a dangerous condition with all parameters detected to|
be on the low side. HR and RR are unable to compensate to improve

f low SpO2 level.
SpO2 is on the low side. Both HR and RR are detected to be
y increasing to compensate for the condition.
B All parameters indicates that the user is in a calm condition.
D Good heatlth condition! ,
Normal health condition. There can be more exercises to improve
¢’ HR.

Figure 12
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1302
1300 Obtain PPG 1
N A4
| 1304
Extract Parameters, e.g. HR, RR and SPO2 A
v
Obtain Individual Score for each parameter (Fig.9) 4—— 1306
. Vi ~
Obtain Preliminary Health Index (Fig 10) —f—— 1308
v/
Check the validity of the Parameter | 1310
Combinations (Fig 11) -
v/ \ N
Impossible Special Normal
 Combination Combination Combination
| v —no 1312
1316 - manipulation
Preliminary '
| Health Index
\
1318 i
1322 l
< - 1314
. index for display
* ]
1324 v v
( . Personal . Social ] 1328
Monitoring 1326 1330 Network
T / \ 7

Comparisons with

Historical Trends, ’

general population, etc.

etc.

Share and compare health index with
friends and family, e.g. Publish on
Social Network Website, SMS, Email,
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OLT OLAP
User ID | Date P Data User ID | Date Data Average Social
Ranking
User 1 ~X~ User 1
User2 Dl -X-
User 2 D2 X~ User ID | Date Data Average Soclal.
Ranking
User 3 -X~ User 1
User ID | Date Personal Data Average Social
Data Ranking
Usern

Figure 14
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Respiratory rate (bpm) Category / Band

<5 or 225 Group |

2110 24 Group |l

15 to 20 Group Il

10 to 14 Group IV

6o 9 Group V
Figure 36

Sp0O2 (%) Category / Band

<90 Group |

91-94 Group |l

95-96 Group I

97-98 Group IV

99-100 Group V

Figure 37



WO 2012/099534 PCT/SG2011/000424

32/41
Age 18-25 |[26-35 | 36-45 46-556 | 56-65 | 65+
<59 <59 <60 <60 <61 <61 Group Vb

60-68 | 60-68 | 61-69 61-69 | 62-70 | 61-69 | Group Vlla

Athietes | 69-75 |69-74 | 70-76 70-77 | 71-76 | 70-75 | Group VI

Excellent | 76-81 | 75-81 77-82 78-83 | 77-81 76-81 Group VI

Good 82-85 |82-85 | 83-86 84-87 | 82-87 | 82-85 | GroupV

Abv avg | 86-88 | 86-90 87-90 88-91 88-91 86-89 | Group IV

| Avg 90-83 |©1-94 | 981-85 92-96 | 82-95 |90-93 | Group llI
Blwavg | 94-101 | ©5-101 | 96-102 | 97-103 | 96-101 | 94-99 | Group li
Poor 102+ 102+ 103+ 104+ 102+ 100+ Group |

Figure 38a: Normal heart rate values for male subiect

Age 18-26 | 26-35 | 36-45 46-55 | 56-65 | 65+

<64 =64 <64 <64 <64 <64 Group VIiib

65-73 | 65-73 | 65-73 65-73 | 65-73 | 65-73 | Group Vlla

Athletes | 74-80 | 74-79 74-79 74-80 | 74-78 | 74-79 Group VII

Excellent | 81-85 | 80-84 | 80-84 81-85 | 80-84 |80-84 | Group VI

Good 86-89 | 85-88 | 85-89 86-88 | 85-88 |85-88 | GroupV

Abvavg | 90-83 |89-82 | 90-93 80-83 | 89-93 |89-92 | GrouplV

Avg 94-98 | 93-96 | 94-98 94-97 | 94-97 |93-96 | Group i
Blwavg |99-104 | 97-102 | 99-104 | 98-103 | 98-103 | 97-104 | Group I
Poor 105+ 103+ 105+ 104+ 104+ 104+ Group |

Figure 38b: Normal heart rate values for female subject

Figure 38
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5pQa2 =90 511094 2510 896 971098 93 10 100
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) Tn 7t
Figure 39
1 2 3 4
RR =5 & 225 21t024 | 6to9 | 151020 1010 14
$p02 <90 911094 85 to 96 9710 98 99 t0 100
Group 7
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RR Sp02 HR Interpretation | Score Band
<5, 225 . 95-96 1&2 a4 7
e 3900
1520 95-96
21-24 | 91-94
Figure 41 — 3-axis table (exemplary extracts only)
Score ranges Band Title
96 to 100 1 Extremely healthy
90 to 85 2 Very healthy
80 to 89 3 Healthy
70t0 79 4 Average health
60 o 69 5 Room for improvement
5010 58 6 Need to improve
40 to0 49 |7 Very unhealthy
0to 39 8 Critically unhealthy

Figure 42
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Due to the unusual combination of your levels of SpO2, RR and HR, we are

imp | unable to provide you with an appropriate interpretation. You may want to retake
your measurements,

N/C Your'HR is fa‘ster due to an increase in your RR. Slowing down your RR should
help in returning your HR to normal.

N/C' | Your HR is faster due to a decrease in your SpO2. .

a Your RR seems to be controlled voluntarily. Please try to breathe normally.

g Due to voluntary control of your RR, your HR is higher to compensate for the iow
SpO2. Please resume normal breathing to avoid any dangerous effects.

a” Due to voluntary control of your RR, your SpO2 is lower than usual.

d Both your HR and RR are faster to compensate for your low SpO2.

: Your body cannot cope with your low SpO2. If you are at a location of high

d' altitude, you may want to descend to lower altitudes. Deep breathing may also
help. ' .

y Both your HR and RR are slightly faster to compensate for your low SpQ2.
Normal health condition. May also be due to your caimness or if you are in

¢ sleeping conditions.

. Normal health condition, but with lack of exercise. HR can be improved with

¢ regular exercise.
The voluntary lowering of your RR lowers your HR, and will subsequently cause

z the lowering of your SpO2 as well. WARNING: this can be extremely dangerous.
Piease resume normal breathing immediately.

Figure 43
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RR HR Sp02 Band
10-20 4,5,6,7 <95 imp
. . < ‘
Impossible £5,225 | 3,4 <90 . imp
7 <90 imp
21-24
6,7 91 - 100 imp
£5,225 | 5,6,7 95-100 |5
6 <90 6
21-24
3 95 - 98 6
91 - 96 6
15-20 3
97 - 100 5
Atypical 10 - 14 182, 3 95 - 100 5
<90 8
6,7
91 - 94 7
6-9 6 95-96 | 2
95 — 96 )
3
99 - 100 5

Figure 44
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