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The power of databases

Persistence of data structures

Strong typing

Generic NULL values

Normalization & ease of denormalization
Powerful queries with SQL

Access control

Concurrency control

Contraints (keys, checks, rules)

External access

Near unlimited storage capacity



Limitations of databases

Procedural processing (condition, loop, recursion)
Visualization

Statistical analysis

Special functions (financial, trigonometric)

Output formatting



Date values

Most databases have inbuild date type
Flexible, human-readable external representation

Internal representations allows easy date
arithmetic

Problem: incomplete/inaccurate date values
— Store as string/number (e.g. 20071200)

— Lose ease of date arithmetic

— How to code “spring 1975”7

Solution: best-guess exact date + accuracy

— Two fields: date + numeric
— 2007-12-15,15 : 1975-02-15, 45



NULL and ternary logic

 NULL Is untyped

« NULL is not a value, but a placeholder
X =NULL (always unknown)

e XISNULL / xISNOT NULL

e QOuter joins create NULL placeholders

« NULL has well-defined behaviour in SQL

p p p NOT p
p AND q p OR q
True False Unknown True | False Unknown True False
True |True False | Unknown True | True True True False True
q False Falze Falze |False q False True False LInknown LInknawn | Lnknown

Unknown LUnknown  False | Unknown Unknown True Unknown  Lnknown



Normalization and de-normalization

i l=ES

cnt_code cty _name cty _pop [~ cnt_code| cnt_name cnt_pop |~

P AUS Adelaide 1092369 P | AUS Australia 18972350
AUS Brishane 1598916 MN7L Mew Fealand 3820749 ~
AUS Canberra 347612 Record: HI 4 II 1w | et |p#] of 2—
AUS Gold Coast 390592
AUS Melbourne 3413894
AUS Newcastle 478189
AlUS Perth 1361675
AUS Sydney 4031944
NIL Auckland 1105700
MNIL Christchurch 342000
NIL ¥Wellington 346500 «

Record: 14 4 || 1 » ||| of 11




Normalization and de-normalization

Bl=TEY
SELECT * -]
FROM city, counkry; lI

1=

Cit'_l,l'.Cr'It_CEIdE| cty_hame | cty pop cnuntry.cnt_cnde| cht_name | cht_pop
P [NZL Christchurch| 342000 AUS Australia 18972350
| |NAL Christchurch| 342000 NAL Mew Fealand 3820749
| |NZL Wellington 346500 AUS Awustralia 18972350
| [NZL Wellington 346500 N7L New Zealand 3820749
| |AUS Canberra 347612 AUS Australia 18972350
| AUS Canberra 347612 NFL Mew Fealand 3820749
| |AUS Gold Coast | 390592 AUS Awustralia 18972350
| |AUS Gold Coast | 390592 NZL Mew Zealand 3820749
| |AUS Newcastle 478189 AUS Australia 18972350
| |AUS Newcastle 478189 NFL New Fealand 3820749
| |AUS Adelaide 1092369 AUS Awustralia 18972350
| |AUS Adelaide 1092369 NZIL Mew Zealand 3820749
| |NZL Auckland 1105700 AUS Australia 18972350
| |NZL Auckland 1105700 NZL Mew Zealand 3820749
| |AUS Perth 1361675 AUS Awustralia 18972350
| |AUS Perth 1361675 NZL Mew Zealand 3820749
| |AUS Brisbane 15968916 AUS Australia 18972350
| |AUS Brishane 1598916 N7L New Fealand 3820749
| |AUS Melbourne | 3413894 AUS Australia 18972350
| |AUS Melbourne | 3413894 NIL New Zealand 3820749
| |AUS Sydney 4031944 AUS Australia 18972350

AUS Sydney 4031944 N7FL Mew 7ealand 3820749

Record: 4| < |[ 1 v ||| of 22




Normalization and de-normalization

ﬁ join2 : Select Query

=10] x|

SELECT *

FR.OM city, counkrsy
WHERE city.cnt_code = counkry.cnk_code;

r
—

e

-0l x]

citg,r.cnt_n::nde| cty namme | cty pop ||:Duntrj,f.|:nt_n:|:|de cht_name cht_pop

b [AUS Canberra 347612 AUS Australia 18972350
AUS Gold Coast 390592 AUS Australia 18972350
AUS Newcastle 478189 AUS Australia 18972350
AUS Adelaide 1092369 AUS Australia 18972350
AUS Perth 1361675 AUS Australia 18972350
AUS Brisbane 1598916 AUS Australia 18972350
AUS Melbourne 3413894 AUS Australia 18972350
AUS Sydney 4031944 AUS Australia 18972350
ML Christchurch 342000 NZL Mew fealand 3820749
NIL wWellington 346500 NEL New Zealand 3820749
NIL Auckland 1105700 NIL New fealand 3820749

IEcnrd: 14| 4] 1 v e ]es] of 11




Normalization and de-normalization

E-i join3 : Select Query

SELECT cty_name, cby_pop, cnk_name, cnt_pop

FROM city, counkry

WHERE city.cnt_code = country,cnk_code;

-0 %]
cty _namme cty pop cht_namme chnt_pop
b |Canberra 347612 Australia 18972350
Gold Coast 390592 Australia 18972350
Mewcastle 478189 Australia 18972350
Adelaide 1092369 Australia 18972350
Perth 1361675 Australia 18972350
Brisbane 1598916 Australia 18972350
Melbourne 3413894 Australia 18972350
aydney 4031944 Australia 18972350
Christchurch 342000 New fealand 3820749
Yellington 346500 New fealand 3820749
Auckland 1105700 New fealand 3820749

Record: 14 4 ||

1 k| ksl af 11




J1=TES
E‘ﬂ File Edit Miew Insert Format Tools Daka  Window  Help Type a question For help -0 X
HE":"”E'I -0 +- B I U E==H] $§ % £ _*{h'ﬁ'ﬁ

A28 - i
A, B Co
1 |“ariable name “ariahle descriptian —
2 -
3 |rzeqn Fespondent identification number
4 |fzeqgn Family sequence number
5 |ethn Ethnicity: ¥ = White; B = Black; H = Hispanic; O = Other
B sex oex M= Male: F = Female
[ lage Age at interview (see ageunit)
8 |ageunit Age at interview-unit: M = Manths, ¥ = Years
9 |weight Weight (ko) (2 months and over)
10 | height standing height {cm) (2 years and over)
11

12 | =ource of ariginal data:
13 |http:Srareed. umtriumich. edu/mreed/downloads/anthro/NHANE S Data/MHAME S D ata. zip

14 |1 Mational Health and Mutrition Survey
15 | http: fAeewew cdc. gow'nchs/about/majorfnhanes/nhadata. him

20
M 4 » b\ datadef { data / 1K} |

Ready




E Microsoft Excel - nhanes.xls

=10 x|

@J File Edit Wiew Insert Format Tools Daka  Window  Help Type a queskion for help .
e g aid -0 -|B I UIEEEHES R(FEE-I-A- F
A1 - & rseqn
A B C O E F (5 H 3
1 |rseqn Ifseqn ethn SEY age ageunit  weight height —
2 3 3672 H Py 210 81.6 178.8
3 4 4115 H F J2 Y b1.65 1622
4 7 oo5 B F 3% 13.05 87 .3
] =) 4064 WY F 48 Y bE.05 1569
b 10 S0k WY [y a0 Y 925 177 .4
! 11 8142 H Py 48 Y 0.6 1682
g 12 4160 WY F 2 Il b.35
o 13 S447 W Py 1% 12.55
10 14 B7593 WY F 1B Y 47 .5 1665
11 15 0226 H P! 16 Y b2 b5 167 .k
12 19 fhEH B Py 44 Y 862 178.3
13 20 7139 W F 0% 6. 15 148
14 21 9552 B F 7Y 21.05 1206
15 23 8570 B F A% 17.95 112.1
16 2b FA412 W F 1% 10.95
17 27 1051 H Py 4% 26 .B5 1129
18 28 10224 B Py 3% 17.7 100
14 a0 1254 H F 11 % 46 57 150
20 42 1040 H Py 5 Il 9.45 -
M 4 » M4 datadef b data / | 4] L”_‘

Ready




B nhanes : Table

=10l x|

| &

Field Mame | Daka Tvpe | Descripkion

' |rseqn Murnber
___|Fseqn Murnber
__|ethn Text
_|=ex Text
__|age Mumnber

ageunit Text
__ | weight Murnber
| height| Nurnber

Field Properties

aeneral | Lookup |

Field Size
Format
Decimal Places
Input Mask,
Caption
Default Walue
Yalidation Rule
Walidakion Tesxk
Required
Indexed
amarkt Tags

Single
Fixed

Ml

Mo
Mo

f field name can be up to 64 characters long,
including spaces. Press F1 For help on Field
Narnes,




B nhanes : Table

welght height

Record: H 1 || 1Tk H || af 1




= Hicrnsut EHEE'— hanes.l | X
H|He o yew et Fgmst Dok Dats Wndow e Teaduesionfoieh < o 8 X

E ! Arial ~ 10 ~r|B s L'.[|= E@|$ %lifllif" {h‘*‘.&* E
H31312 - |1552 |

||l|I|

1 |rseqn fzegn Iethn ey are afgeunit  weight Iheqht

., Paste

Paste Special...

Insert. ..

Delete. ..

Clear Conkents

Insert Corrent

Format Cells...

Pick From Drop-down Lisk. ..

reate List...

Hyperlink. .

Loak Up...

3 -"'__:am'g-m-ﬂﬁ-m*ﬁ-m':a:-w:as-w-w-w-mﬁ-m-&;.‘:'._ﬁ-mw-mw-ww-w-w-w-mﬁ-m-ﬁi:m}




B nhanes : Table

ethn SEX age welght height

ED [P HE";hI:l ]

Record: H 1 || 1Tk H || af 1




_‘I =10l x|
rseqn fsegn ethn SEX age ageunit welght height =
3872 H 81.60 178
4115 H b1.65 162
855 B 13.05 9
9 4064 W b8.05 156
10 H30b W 92 .50 17
11 8142 H 70.60 168
12 4160 W b 35
13 9447 W 12.55
14 b793 W 47 50
16 8226 H b2 b5
19 HbE89 B 86.20

20 F139W
x|

21 9582 B
j You are about to paste 31311 record(s).

23 8570 B
26 412 W
27 1051 H

10224 B
30 1254 H
32 1040 H
33 8745 H
34 b144 B
35 3395 W

s .4 3 b
Record: 14| 4 || 1 v | er|v]| of 31311 1] | »

Are you sure you wank to paske these records?

Yes Mo |




E nhanes : Table

rseqn fsegn ethn Sex age ageunit walght height
4 B 3872 H M 21 ¥ 81.60 1788
4 4115 H F 32 Y b1.b5 1622
Fi 855 B F 3Y 13.05 97.3
9 4064 W F 483 Y b8.05 156.9
10 H386 W M 35 Y 9250 177 4
11 8142 H M 48 Y 70.b0 1682
12 4160 W F 2 M b.35
13 0447 W M 1Y% 12.565
14 b793 W F 16 Y 47 .50 166.9
16 8226 H M 16 Y b2.b5 167 .b
19 5689 B M 44 Y 8620 1783
20 139 W F 10 Y 3615 148.0
21 9582 B F 7Y 21.05 1206
23 8570 B F H Y 17.95 1121
26 412 W F 1Y 10.95
27 1051 H M 4Y 2b.b5 112.9
28 10224 B M 3Y 17.70 100.0
30 1254 H F 11Y 46 b7 156.0
32 1040 H M H M 9. 45
33 8745 H F 14 Y H6.00 1646
Record: H| A ||—1 4 |H |HE| of 31311

=101 x|




SQL query language
SELECT <list of column names>
FROM <table name>
WHERE <conditions to select rows>

ORDER BY <column names for sorting>



SQL query language
SELECT rseqn, ethn, sex, age, weight, height
FROM nhanes

WHERE sex = “M” AND weight >= 130 AND
height <= 170

ORDER BY ethn, age DESC



SQL query language

E'l short_heavy_men : Select Query

=101 x|

SELECT rseqn, ethn, sex, age, weight, height

FROM nhanes

WHERE s = "M" AMND weight == 130 AND height <= 170
DRDER. BY ethn, age DESC

1

F

-

1=k
rsegn ethn SEX age | weight height I"‘

| 42184 B M Jb 134.05 16b_8
46356 B M 19 130.85 16b_4
47207 B M 14 133.05 1662
37535 H M 32 140.00 167 .6
48868 H M 31 15080 169 9
46437 H M 24 13080 168.1
45052 W M bY 13915 169 5
21775 W M 48 130.35 167 .3
Ho50 W M 47 18125 164 .1
19357 W M 28 133.00 162.b| ~|

Record: 14] 4 || 1 v |er|e#] of 10




SQL query language
SELECT ethn, sex, avg(weight) AS avgwqgt
FROM nhanes
WHERE age >= 50

GROUP BY ethn, sex



SQL query language

E avgweight : Select Query - |I:I|£|
SELECT ethn, sex, awgiweight) A5 awgugk -

FROM nhanes
WHERE age == 50 T
GROUP BY ethn, sex

1

-

_iojx

ethn SEX avwigt

P B F 7680394118
B M 7999699208
H F b/ b2b38451
H M £7.305b4736
O F b5 b7 435897
D M £2.793425893
W F b/ 72631228

[ |W M g0_13096967
Record: 14| < || 1k | ML|rA




g=2 adultbmi : Select Query =1 EI

SELECT rseqn, Fseqn, ethn, sex, age, ageunit, weight, height, I
roundiweight/{{height)100* height/ 1007, 2) A5 bmi

FROM nhanes

WHERE ageunit =" AMND age »= 20;




fladull_'hml SEIEEI: Query
rseqn | fseqgn | ethn | | | ageunit | welght | height brmi

3872 H M Y 81.60 1788 25 52
4 4115 H F 32 Y b1.b5 162 .2 23.43
9 4064 W F 43 Y b8.05 1569 27 b4
10 H3Bb W M 35 Y 9250 177 .4 2939
11 8142 H M 43 Y 70.b0 1682 24 95
19 5689 B M 44 Y 86.20 178.3 27 11
34 b144 B F 42 Y H7 20 159.0 22 b3
44 5204 W F 24 Y H5.80 163.5 20.87
45 /f53 B F b Y 66.00 163.4 25 47
45 bbhib WY F H Y 109.05 1/1.b 37.03
49 1295 W F 82 ¥ 43 b3 151.2 19.08
51 jb4 H M 44 Y 14450 180.5 44 35
H2 /966 H M H0 Y /9.b0 178.2 25 07
53 5312 O M 6 Y 50.80 154 9 2117
55 4289 H M 43 Y 111.65 172.b 37.48
Hb 9331 B M 32 Y 8420 18b_4 24 23
b3 9726 H F bt Y 56.90 155_3 23.59
E? 5969 W M /0 Y b4.00 162.0 2439

1673 B b3 Y 9223 1721 31.14

Recard: | | |H+| of 17030

=101 %]




= summary_bmi : Select Query =10] x|

SELECT ethn, sex, "
roundlawgibmil, 21 A5 awg_bmi, —
roundistdew(brnil, 23 &5 skd_bmi, o

rminibrmi) &5 min_bmi,
maxibri) A5 max_brmi,
counk{brmi) &5 cnk_mbi

FROM adultbrmi

GROUP BY ethn, sex

QRDER BY ethn, sex;




i
ethn SEeX avy_brmi std b min_bmi max_hrmi cnt_mbi
B F 28.908 .35 12.52 7957 2580
B M 2b.52 h.52 12.18 f0.19 2112
H F 28.05 b.1 15.4b 59 bb 2249
H M 2699 4. 58 15.29 h2.28 2250
0 F 2b.bg 5.9b 16.89 H0.74 382
0 M 25 5b 4 52 17.73 H51.59 28b
Y F 2b.29 b 11.71 bb_H4 3825
v I 2b.5 4 bb 14.37 b7 31 3285

Recaord: H| 4 II 1w | w]r#] of &




*
F.35 12.52 F9.57 2580
5.52 12.18 F0.19 2112

b.1 15.4b6 H9.bb 2249

458 15.29 5228 2250
5.96 16.89 50.74 382
4 52 17.73 51.589 286

b 11.71 b8.54 3825
4 _bb 14 .37 b/ .31 3285

Recaord: H| 4 II 1w | w]r#] of &




B3 Microsoft Excel - nhanes.xls O] =]
] File Edit  Wiew Insert Format  Tools Data  Window  Help Type aquestionforhelp » o & X
e -0 -|B S UIESEE S W/ EL-0-A [
A1 - i
A, B C O E F (5 H f:d

1 e
2 & Cut

i =3 Copy

5 ﬂ Paste

b Paste Special. ..

; Insert...

= Delete. ..

10 Clear Conkents

11

17 d Insert Comment

13 # Faormat Cells,

::g Pick From Drop-down Lisk, ..

15 Add Watch

17 i_reate Lisk, ,,

18 , s
19 '%, Hypetlink. ..

20 ﬁi Loak Up. .. -
M 4 v W[ datader £ data hresult 7 | 4| | ﬂj_‘

Ready




£1 Microsoft Excel - nhanes.xls =10] =

‘E] Fle Edt Wiew Insert Format Tools Data  Window  Help Type aguestionforhelp - - & X

1= -10 «|B I U s %= E-0-A- B
A1 - i ethn

10
11
12
13
14
15
15
17
15 o
19

20 -
M 4 » M| datadef f data b result / | 4] | LIJ_‘

Ready Sum=17545.29 e




_iolx

rseqn | fsegqn | ethn | sex | age | ageunit| weight | height brmi | avg_bmi | std_bmi dev | =
M Y i
44084 12975 B M 33 Y 241,80 1856 7019 2652 5.52 79
45394 14058 B M 23 Y 21890 1803 6734 2652 h 52 7.4
39707 18328 W M 28 Y 17970 1737 59566 26.5 4 bb 7.1
JBE90 11115 W F 39 Y 175.45 160.0 6354 2629 b Fi
19135 7398 W M 35 Y 202 47 1855 5884 26.5 4 bb b 9
43380 15267 B F 34 Y 213.50 1638 7957 28.98 .35 b 9
44490 16795 B M 30 Y 186850 1726 6327 2652 552 b 7
42010 16304 W F 42 Y 156,60 1568 6451 26.29 b b 4
5486 9781 B M 27 Y 206.44 1824 6205 26.52 552 b 4
1053 1750 W M 42 Y 17660 178.7 5593 26.5 4 bb b 3
2350 9887 O M 41 Y 169.20 1811 5159 2545b 4. 52 8
48868 13274 H M 31 Y 15090 1699 5228 2699 4 58 55
51936 16327 H F 40 'Y 15025 158.7 59bb 28.05 b.1 b2
34424 17188 W M 41 Y 182.25 190.2 5038 26.5 4 bb 5.1
19357 7764 W M 28 Y 133.00 1626 503 26.5 4 bb 5.1
20167 8428 B M 51 Y 166.75 1763 5429 26.52 552 5
51208 12948 H F 43 Y 13225 1505 5839 28.05 b.1 5
37535 15805 H M 32 Y 14000 1676 4984 2699 4 58 5
9377 4941 H F 36 Y 136.31 1543 58.09 28.05 b.1 4.9
51038 14574 H F 35 Y 144 50 157 6 5818 28.05 b.1 49
3go08 12320 H F 29 Y 14535 1588 5764 28056 b.1 4.9
43832 19535 W M 51 Y 151.10 1748 4945 26.5 4 bb 49
45052 16537 W M by Y 13915 16945 48 43 26.5 4 bb 4.7

46265 16921 H M b0 Y 14535 1735 4829 2699 4. 58 4-?j

record: 4| < | 1 v |ei]r#] of 208




_lolx
sex | from_bmi | to_bmi status

0.0 207 underweight
207 26_4 ideal weight
2b_4 27 8 marginally overweight
27 8 31.1 overweight
31.1 45 5 very overweight or obese
455 500.0 morbid obesity

0.0 19.1 underweight

191 25 8 i1deal weight
25 8 27 .3 marginally overweight
27 3 323 overweight

32.3 44 8 very overweight or obese
44 8 500.0 morbid obesity

RdRIRIRIRIRIE 3E 3636 3E3E:

Record: HI 1 II 13k |en]r#] of 13




=101x|

SELECT adultbri.rseqn, adultbmi.fseqn, adultbmi,ethn, adulkbrmi.se:x, -
adultbrni, age, adultbri. ageunit, adultbrmi.weight, adultbri,height, =
adultbrni.bri, bri_cakt_jupui.stakus s

FROM adultbri, bri_cat_jupui

WHERE adultbmi.sex = bmi_cat_iupui,sex AMND
adultbrni,bri == brni_cat_jupui.From_brni AMND
adultbrni.brni = brai_cat_iopui.to_bmi

DRDER BY adultbmi,rseqn;




1=k
rsegn | fsegn ethn | sex age | ageunit | weight height brni status -~

4 3 3872 H M 21 Y 81.60 176.8 2552 ideal weight e

4 4115 H F 32 Y b1.65 162.2 23 .43 ideal weight

9 4064 W F 48 Y b8.05 156.9 27 b4 overweight

10 5386 W M 35 Y 92.50 177.4 2939 overweight

11 8142 H M 48 Y 70.60 166.2 24 95 ideal weight

19 5689 B M 44 Y 8b6.20 178.3  27.11 marginally overweight

34 b144 B F 42 Y h7.20 159.0 22.63 ideal weight

44 H204 W F 24 Y H56.80 163.5 20.87 ideal weight

45 7753 B F 67 Y bd.00 163.4 25 .47 ideal weight

48 b55b W F 5% Y 109.05 1716 37.03 very overweight or obese

49 1295 W F 82 Y 43.63 151.2 19.08 underweight

51 b4 H M 44 ¥ 144 50 1805 44 35 very overweight or obese

52 7966 H M 50 Y 79.60 1768.2 2507 ideal weight

hH3 5312 O M 6 Y H0.80 1549 21.17 ideal weight

h5 4289 H M 48 Y 111.65 1726 37.48 very overweight or obese

Hb 9331 B M 32 Y 84.20 186.4 24.273 ideal weight

b3 9726 H F bb Y H6.90 155.3 23.59 ideal weight

b7 5969 W M /0 Y b4.00 162.0 24.39 ideal weight

/0 1673 B M b3 ¥ 9223 1721 31.14 very overweight or obese

1 4110 H F 37 Y b8.95 156.8 28.04 overweight Ad

Recard: H| 1 ” 1 b |H |H*| af 16969




SQL query

ﬁ:l freq: soil_tex : Seleck

=101 %]

SELECT soil ke, counk(®) &5 cnk
FR.OM passpork
GROUP BY soil_kex;

F
-
—

_iolx
sail_tex cht
4 8279
Y 1
Clay 1757
Clay loam 2
Clay loam b2b
Clayfloam 3
Gravel b
Gravel Loa 1
Gravelly 3
Heavy loam 1
Loam b48
Loamy clay 2
Loamy sand 129
Organic 1
Rock 2
Sand 120
Sandy b59
Sandy clay 170
Sandy loam Filati
Sandy silt 1
Savanna 5
Silt 9
Silt laom 1
Silt loam 1
Silty loam 4
Silty sand 1
U 2
Y 1

Record: HI 4 II 1k |H|H£




EI freq: Family-by-pltype : Select 0

SQL query

=10l x|

SELECT Family, pltwpe, counkt(*) 45 cnk
FROM gensp
GROUP BY Family, plkeype;

K

EI freq: Family-by-pltype : Select )

farmily | pltype

5
Ix

cnt

k

4

Acanthaceae
Alzoaceae
Amaranthaceae
Amaranthaceae
Anacardiaceae
Anacardiaceae
Annonaceae
Asclepiadaceae
Asteraceae
Asteraceae
Balanitaceae
Betulaceae
Bignoniaceae
Bignoniaceae
Bixaceae
Boraginaceae

Do DoOoroDommo

ma]

B

O . ; Y L A N [ A R G L o I T

Recard: H| 1 ” 1 F |H |I*-*-| af &3




Ei sel: family-by-pltype :

SQL query

=101 x|

YWHERE Family = "Asteraceas";

F

RI=E
taxno qenus species subsp srcinf authorname | p|tj,-'pE| Ingty | farmily | SN &
b | 1400 Eriocephalus ericoides Kew Druce B P Asteraceae Tarch
1402 Eriocephalus | umbellatus Kew Cass. B P Asteraceae
1461 Felicia filifolia Kew ¥v16 (Vent.) Burtt-Davy B P Asteraceae
1462 Felicia muricata Kew Nees B P Asteraceae
1565 Guizotia scabra Kew v1b (¥is.) Chiov. 0 P Asteraceae
1567 Guizotia zavattarii Kew Lanza O P Asteraceae
1607 Hirpicium integrifolium Kew Less. B P Asteraceae i
2847 Osteospermum pachypteris Kew DC. B P Asteraceae Tripte
2848 Osteospermum scariosum Kew DC. B P Asteraceae Tripte
2849 Osteospermum sinuatum Kew v11 DC. Norlindh. B P Asteraceae Tripte
2979 Pentzia lanata Kew Hutchinson B P Asteraceae
3680 Tarchonanthus camphoratus Kew Houtt ex DC. B P Asteraceae Brach
3980 Yernonia amygdalina Kew Delile B P Asteraceae
886 Cichorium intybus Kew ¥l Linn. O Asteraceae

Record: H| 1 || 1k |p| |He| of 14

1




SQL query

g=t freq: lat-lon : Select Query =10 x|

SELECT iif{lat ="", "N", "v"1 A5 lat_present, -
if{lon ="", "M", "¥"1 A5 lon_present, —
counk™) A5 cnk s

FROM passpork

GROUP BY difilat =", "N", ™", Qiflon =", "N", "

g=t freq: lat-lon : Select Quer =10 x|

lat_present | lon_present cnt
AL N b221
N Y 3
Y N 244
Y Y b7 35
recard: 14| < [ 1 v |pap#|cF 4




E_I freq: c-year : Seleck () ;Iglil

SQL query year cht
1972 512
1973 481
1974 330
=10l x| 1975 504
1976 1278
SELECT wearicdakte) AS wear, counk(™) 45 cnt | 1977 en
FROM herb
GROUP BY vear{cdate); 1978 476
- 1979 343
= 1980 411
1981 530
1982 188
1983 32
1984 31
1985 b
1986 3
1987 1
1988 3
1989 1
1995 2
1998 1
2962 1
4945 10~
Record: 14 « || R N




SQL query

@ freq: weekday : Select Query - |I:I|E|

SELECT weekday(datetest) A5 weekday, counk(*) A5 cnt -

FROM germin

GROUP BY weekday(datekest); _I
-

=t freq: weekday : Select ) =10] x|

weekday cht

37
1667
1895
1196
2999
3337

147

b

N M e LB -

Recard: 14| « || 1 v [ en |r#]




SQL query

EI cnt: tests-per-date : Seleck - 0] x|
SELECT daketest, counk(™*) A5 cnk -
FROM germin :|

GROUP BY datetest
ORDER BY counk(™®);

w
—

_ioi x4
datetest cht -
08/05/85 51
23/01/85 52
14/05/92 53
02/08/84 54
14/02/85 5b
2007790 58
12/01/90 59
05412795 59
1202785 b0
22027185 b1
12/07/84 b5
17/05/85 93
Record; HI 1 I 1 » |H|HE|




SQL query

g=f unique: accno : Select Query - O] x|
r

SELECT accno, counk(™) &5 cnk

FR.OM passpark

EROUP BY accno o
HAYIMNG counki™®) = 1;

g=! unique: accno : Select Query
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=4 S ETE Y I

-i5lx]

F wversion 2.5.0 (2007-04-23)
Copyright (C) 2007 The R Foundation for 2tatistical Computing
IZEN 2-200051-07-0

B iz free =software and comes with ABSOLTUTELY NO WARRANTTY.
YTou are welcomes to redistribute it under certain conditions.
Type 'license()]' or 'licence()l' for distribution details.

Natural language support but running in an English locale

F iz a collaborative project with many contributors.
Tyvpe 'contributor=s()' for mwore information and
'citationi()' on how to cite R or R packages in publications.

Tyvpe 'demoi()' for some demos, 'help()' for on-line help, or
"help.start()]' for an HTHL browser interface to help.
Type 'gi(1' To quit R.

> 1
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File Edit Format Miew Help
Tibrary{RODEC); =]

nhanes = odhcConnectaccess(". . WAdatabase\sNhanes.mdhbh";
query = "SELECT % FROM adulthmi;"
bmidata = sqglauery(nhanes, query);

odhcZTose(nhanes);
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=4 S ETE Y I

-i5lx]

F wversion 2.5.0 (2007-04-23)
Copyright (C) 2007 The R Foundation for 2tatistical Computing
IZEN 2-200051-07-0

B iz free =software and comes with ABSOLTUTELY NO WARRANTTY.
YTou are welcomes to redistribute it under certain conditions.
Type 'license()]' or 'licence()l' for distribution details.

Natural language support but running in an English locale

F iz a collaborative project with many contributors.

Tyvpe 'contributor=s()' for mwore information and

'citationi()' on how to cite R or R packages in publications.
Tyvpe 'demoi()' for some demos, 'help()' for on-line help, or
"help.start()]' for an HTHL browser interface to help.

Type 'gi(1' To quit R.

> libhrary (RODEC) ;

* nhanes = odboConnecticcess (™. . %\ databaseh ' Nhanes.mdbh™) ;
 guery = "IELECT * FROM adulthmi:™

> bmidata = sglOueryinhanes, query):

> odbeClose (nhanes) ;

> 1




File Edit Wiew Misc

Packages ‘windows Help

Sex

F:9077
M:7353

t11.

23

30.

179,
tG6l.

71

.05
LR T
27,

20
a9
01
a7
ao

age
Min.
1=t Qu.:
Median
Mean
3rd Qu.:
Max.

20

32

HE
¥ a

65

=11

uln
puln
uln
=
uln
puln

ageunitc
W¥i:17030

HE R ERRIENE

> fquery = "IELECT * FREOM adulthmi:"™

> bwidata = =gloueryinhane=s, dquery):

> odbeClose (nhanes) ;

=

=

=

=

> sumnar v (bmidata) ;

rsedqn fzeqn ethn

Min. : 3 Min. : 1 E:4709
1=t Ou.:11193 1=t OQu.: 5020 H:35:25
Median :32384 Median :10373 O 67VE
Mean 27105 Mean 10166 W:71z21
3rd ou. 42907 3rd ou.:15227

Max. 153616 Max. r2007e8

weight height bmi

Min. : 21.80 Min. 11185 Min.

1=t Qu.: 62.45 1=t Qu.,:155.9 1=t ., :
Median @ 72.9:2 Median :165.9 Median
Mean r 75.01 Mean tle6.2 Mean
3rd Qu.: 84.75 3rd Qu, 1732 3rd Q.
Max. 241,80 Max. t206.5 Max.
MNL'= : BE4.00 MNL'= : 390 MNL'=

> i




File History Resize Windows

=10 x|

@| | &5 J
I~ R Graphics: Device 2 (ACTIVE) JR=TEY
-
> Histogram of bmidata$bmi
-
> sumnar v (bmidata) ;
rsedqn fzeqn ethn
Min. : 3 Min. : 1 B:470! —
1=t Qu,.:11193 1=t Qu.: 5S0Z0 H:452: S
Median :32384 Median :10373 O 687 L
Mean 27105 Mean 10166 W:71lz
3rd ou. 42907 3rd Qu. 15227 -
Max. 153616 Max. r2007e8 —
- ]
1 |
weight height E} g%
Min. : 21.80 Min. 1118 .5 Min. 2
1=t Qu.: 62.45 1=t Qu.,:155.9 1=t , L —
Median @ 72.9:2 Median :165.9 Medi
Mean : 75.01 Mean 1166, 2 Mean Eg
3rd Qu.: 84.75 3rd Qu, 1732 ard =
Max. :241.80 Max. :206.5 Max. T
Mi's : 54.00 MA's : 39.0 HAi's o I
= [ [ [ [ [ [ [ |
=
. 10 20 30 40 50 &0 Y0 80
> hist (bmidataibmi) :
> | bridata$bmi

[T
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File History Resize Windows

AlEI= |
|l-* R Console IF' R Graphics: Device 2 (ACTIVE) - O] x|
rsedqn fzeqn ethn
Min. : 3 Min. : 1 E:470!

1=t Ou.:11193 1=t oQu.: 5020 H:45:2i
Median 32334 Median 10373 TR N

Mean 27105 Mean 10166 W:71lz % — >
3rd Cu. 42907 3rd Qu. 15227
Max . 153616 Max. : 20076 =
welight height |
Min. : 21.80 Min. :118.5 Min E e
1=t Qu.: 62.45 1=t Qu.,:155.9 1=t 1 O =
Median @ 72.9:2 Median :165.9 Medi: E{E o
Mean r 75.01 Mean tle6.2 Mean E =
Jrd Qu.: §4.75 Jrd om., 173 .2 Jrd E = ]
Max. 241,80 Max. t206.5 Max e
NL'= : 54,00 MNL's= : 39.0 MNL's= % —
>
- |
- |
> hist (bmidataibmi) : o
= = [ [ [ [ [ [ [ [
=
. 200 30 40 50 Bo 00 80 g0
> plot (bmidataifbmi ~ bmidataifage) :
| bmidata$age

=
L




File History Resize Windows

=10 x|

@& |5
1~ R Graphics: Device 2 (ACTIVE 10/ x
Mean 127105 Mean 110166 W:71z
3rd Qu. 42907 3rd Qu. 15227
Max. 153616 Max. 20076
i
weight height oo =
Min. : 21.80 Min. t118.5 Min.
1st Qu.: 6Z.45 1st Ou,:155.9 1=t Ef — o 5
Median @ 72.9:2 Median :165.9 Medi: “ o
Mean r 75.01 Mean tle6.2 Mean | g &
Jrd Qu.: §4.75 Jrd om., 173 .2 Jrd I'E = : o
Max. :241.80 Max. :206.5 Max. O o 8 o
NL'= : 54.00 HNL's . 0.0 MNi's & D ]
} S
> £ T 7 :
= i ! i |
> O i : i I
> hist (bwidataibmi) ; 2 - : - ! !
S
> | ! | ; |
™ o 1 I R :
. . . - I
> plot (bmidataifbmi ~ bmidataifage) : o 1 —jf—
= = [ [ [ [
S
. E H () Wy
> plot (bmidatafbhmi ~ hmidatafethn) ;
o | bmidata$ethn

[T




Fil= History Resize ‘Windows

= ]

ro1]
; | R Graphics: Device 2 (ACTIYE) - 0] x| p=
=
- 2040 60 80 2040 60 80
> |- L1 I I I | ] L 1 1 [ 1 1
= drle dge e dge
- E H . i
= ] — 2h
} — .
. 20
> - — 15
- . — 10
} —
} = | M| M| Ui | s
[
* — n — 0
i = brmi brmi brmi brmi
= E H . i
i & 25 - -
. 20 _
> 15 - -
> I
: - hnk -
: - M T
: " J h I
> T T T T 1
= 2040 B0 80 20 40 B0 80
=
> bmi + age
> libraryi(lattice) ;
> histogram(~ bmi + age | ethn, dats=hmidata, nint=30, type="percent™):
=
4




|Fi|e History PResize \Windows

Mekafile, . J
Copy ko the clipboard b Poskscript. ..
—— — FDF... I< R Graphics: Device 2 {(ACTIVE) -10] x|
Png..
close Device Sma-.. S 20 40 60 &0 20 40 50 80
> 0% q“alft*"" I R [ [ N [ N
- Fo%: I:|LIEI|I|I':."... age age age age
o 100%: quality. .. E H 8 W
- — 2h
} p— |
. 20
- 1 — 14
g - — 10
} —_—
} 2 | Mo | M| Ml | o
i
” = . — 0
i 5 b b b b
- E H 0 YWy
i S 28 - —
> Q20 - -
- 15 — |
- I
5 10 —
: -l M T
> . I X I
* I T T T T
- 20 40 60 30 20 40 60 80
-
5 bmi + age
> librarvyilattice) ;
> histogram(~ bmi + age | ethn, data=hbmidata, nint=30, type="percent™):
s
K vl
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S EIREERRIEIE

I8l

bmidataiethn <- factor (bmidatafethn) !
bmidataizsex <- factor (bmidataisex) :

lmbimi <- lmw(formula = bmi ~ ethn + sex + ethhisex + age, data = hmidata) :

R A L T L E

> anowva | lmbrmi) ;
Analy=sis of Variance Table

Fesponse: bmi

DEf Sum 3g Mean 3g F walue Fr (=F]
ethn 3 75 2582 78.044 < 2.2e-1g **%®
Sex 1 3536 3536 106.879 < 2.2e-1g *+*%
age 1 1506 1806 54.594 1.551e-13 ++*+*
ethhn:sex 3 L5049 1683 50.882 < 2.2e-1g6 **%%
Fesiduals 16960 561033 33
Signif. codes: 0 '#**%' [Q,001 '**' Q0,01 '*' Q0,05 ', 0.1 " "1

-
-

-
-
£
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S EIREERRIEIE

> swmmmar v | ludomd) ;

Call:
Imiformula = hbmwmi ~ ethn + =Zex + ethn:sex + age, data = hbmidata)

Fesidual=:
Min 10 Median a3 Max
-17.10683 -3.9092 -0.7944 Z2.8905 EO.76E1

Coefficients:
Eztimate 23td. Error t walue Priz>|t]]
[Intercept)] 28.210745 0.153231 1584.106 < Z2e-1lg **%

ethnH -0.397156 0.1e5957 -5.406 6.53e-03 *+*
ethno -2.337631 0.31536d¢ -7.412 1.30e-13 *%%*
ethnll —-2.893266 0.149123 -19.402 < Ze-16 *%%*
zexlM -2.477917 0.1658792 -14.650 < Ze-16 *%%*
age o.017475 0.002359 T.407 1.368-13 FFF
ethnH:sexM 1.40655:2 0.240617 S.846 5.14e-09 #*%
ethno:sext 1.354642 0. 430400 £2.882 0.00385 **
ethnll:sexM 2.6737a0 O.217262 12.307 <« Ze-1a *%%*

S3ignif. codes: 0O '***! Q0,001 '**' Q0,01 '+ 0,05 't o001t 1

Fesidual standard error: 5.751 on 16960 degrees of freedom
161 obhservations deleted due to missingness)

Multiple B-3quared: 0.03131, Adjusted B-squared: 0.03086

F-ztatistic: 65.53 on 8§ and 16260 DF, p-wvalues: < 2.Z2e-16

> 1
£




