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What is SQL? é
- It Is standard query language for databases. Datbase
- In SAS:

- SAS Data set > Table

- Observations = Row
- Variable =2 Column

Demograp...

gk VIEWTABLE: Learn.Demographic
Subj DOB (Gender

001 107151960 M Friedman

002 028/01/1955 M Stem

003 12/25/1982 F McGoldrick
_ 005 05/28/1945 F Chien




SQL Types

1. Report 2SELECT
2. Table >CREATE TABLE
3. Proc SQL View 2CREATEVIEW




Why SQL?

Performance to retrieve Data from and SAS Tables

Using calculated values, adding character constants

Rich built-in functions, sum, avg, count, max
Add or modify, delete data values in a table
Add, modify, or drop a columns in a table
Create tables and views

Join multiple tables, subqueries

. Generate reports using where, like, group by, summarizing, etc.

Using case expressions

i=Lhreads SQL y, \\\/\§



Proc SQL Syntax Sroc SOL Steo

Syntax: contains TWO
Proc SOQL; Statements:
 1- Proc SQL
Quit; e 2-SELECT

e PROC SQL FEEDBACK:
Select * from

sasuser.tablename;
QUIT;

FEEDBACK is the debugging option
‘ INOBS and OUTOBS - These options control the number of\@ts/to be read in or write out

SELECT statement
contains clauses.
It does not heed Run

statem\ent. /




The conditions that control the filtering of the

query exist in a rough (if not quite exact) hierarchal
order:

SELECT *
FROM Table
[WHERE
GROUP BY

\\I:IAVING ]




Examples



/* For State of North Carolina SAS Users Group Demo
*/

title "Local Car Dealer Inventory at NewCars.com";
title2 "Today: &sysdate9 - Time: &systime ";
title3 "Print all Records";

proc print data=sashelp.cars;

run;

title3; *reset;

&



[#] Results Viewer - SAS Qutput

(== ] =]

Local Car Dealer Inventory at NewCars.com

Today: 14NOV2016 - Time: 13:16
Print all Records

o = ot b m | =
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1
12
13
14
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17
18
19
20
21
22
23
24
25
26
27
28
29

Obs

Make

Acura
Acura
Acura
Acura
Acura
Acura
Acura
Audi
Audi
Audi
Audi
Audi
Audi
Audi
Audi
Audi
Audi
Audi
Audi
Audi
Audi
Audi
Audi
Audi
Audi
Audi
BMW
BMW
BMW

Model
MDX
RSX Type 5 2dr
TSX 4dr
TL 4dr
3.5 RL 4dr
3.5 RL wiMNavigation 4dr
NZX coupe 2dr manual S
Ad 18T 4dr
Ad1.8T convertible 2dr
A4 3.0 4dr
A4 3.0 Quattro 4dr manual
A4 3.0 Quattro 4dr auto
A5 3.0 4dr
A5 3.0 Quattro 4dr
A4 3.0 convertible 2dr
A4 3.0 Quattro convertible 2dr
AB 2.7 Turbo Quattro 4dr
AG 4.2 Quattro 4dr
A8 L Quattro 4dr
54 Quattro 4dr
RS 6 4dr
TT 1.8 convertible 2dr (coupe)
TT 1.8 Quattre 2dr (convertible)
TT 3.2 coupe 2dr (convertible )
AB 3.0 Avant Quattro
54 Avant Quattro
K3 300
K544
3250 4dr

Type
S
Sedan
Sedan
Sedan
Sedan
Sedan
Sports
Sedan
Sedan
Sedan
Sedan
Sedan
Sedan
Sedan
Sedan
Sedan
Sedan
Sedan
Sedan
Sedan
Sports
Sports
Sports
Sports
Wagon
Wagon
S
S
Sedan

Origin
Asia

Asia

Asia

Asia

Asia

Asia

Asia

Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe

Eurooe

DriveTrain MSRP | Invoice EngineSize Cylinders Horsepower MPG_City MPG_Highway Weight Wheelbase Length

All 536,945 | 533,337 3.5 6 265 17 23 4431 108 189
Front 523,820 321,781 2.0 4 200 24 &1 2778 m 172
Front 526,990 524,647 24 4 200 22 28 3230 105 183
Front 533,193 | 530,299 3.2 6 270 20 28 3575 108 186
Front 543,755 535,014 35 6 225 18 24 3880 115 197
Front 345,100 541,100 35 6 225 18 24 3853 115 197
Rear 500,763 | 579,970 3.2 6 280 17 24 3133 100 174
Front 525,840 523,508 1.8 4 170 ot ¥ 252 104 178
Front $35,940| 332506 1.8 4 170 23 30 3538 105 180
Front 331,840 328,845 3.0 6 220 20 28 3452 104 175
All $33,430| 330,365 3.0 6 220 17 25 3583 104 175
All 534,480 331,388 3.0 6 220 18 25 3827 104 178
Front 536,640 333,129 3.0 6 220 20 2T 3561 109 182
All 539,640 335592 3.0 6 220 18 25 3880 109 182
Front 542 450 338325 3.0 6 220 20 perd 3814 105 180
All 344 240 340,075 3.0 6 220 18 25 4013 105 180
All 542 840 538840 27 6 250 18 25 3836 109 182
All 549,690 544936 42 8 300 17 24 4024 109 193
All 569,190 364,740 42 i 330 17 24 4399 121 204
All 548,040 543,555 42 i 340 14 20 3825 104 178
Front 584,600 576,417 42 i 450 15 22 4024 109 181
Front 535,940 332512 1.8 4 180 20 28 31 95 159
All 337,390 333,689 1.8 4 225 20 28 2821 95 159
All 540,590 336,739 3.2 6 230 21 28 3351 95 159
All 540,840 337,080 3.0 6 220 18 25 4035 109 192
All 545,090 544,445 42 8 340 15 21 3936 104 179
All 537,000 533,873 3.0 6 225 16 23 4023 110 1380
All 552,195 547720 4.4 8 325 16 22 4524 111 184
Rear 520.453 | 526.155 25 6 184 20 28 32189 107 176

m




title3 "First SQL";

proc sql;
select Make,
Model,
MSRP,
Invoice,
Horsepower

from sashelp.cars

where Horsepower gt 200;
quit;
title3; *reset;

ot



Local Car Dealer Inventory at NewCars.com
Today: 14NOV2016 - Time: 13:16

First SQL
Make Model MSRP | Invoice Horsepower
Acura MDX $36,945| 533337 265
Acura TL 4dr $33,195| 530,299 270
Acura 3.5 RL 4dr 243,755 530014 225
Acura 3.5 RL w/Navigation 4dr 246,100 341,100 225
Acura NSX coupe 2dr manual S 580,765 570978 250
Audi A4 3.0 4dr 231,340 528248 220
Audi Ad 3.0 Quattro 4dr manual $33,430| 530366 220
Audi A4 3.0 Quattro 4dr auto 234,480 531388 220
Audi AB 3.0 4dr $356,640| 533129 220
Audi AB 3.0 Quattro 4dr 539,640 535992 220
Audi A4 3.0 convertible 2dr 242 400 538325 220
Audi A4 3.0 Quattro convertible 2dr 244 240 340073 220
Audi AE 2.7 Turbo Quattro 4dr £42 040 538340 250
Audi AB 4.2 Quattro 4dr 245,500 544938 300
Audi AZ L Quattro 4dr 265190 564,740 330
Audi S4 Quattro 4dr 248 040 243558 340
Audi RS 5 4dr 234,600 STE 41T 450
Audi TT 1.8 Quattre 2dr (convertible) 537,350 %3339 225
Audi TT 3.2 coupe 2dr (convertible) 540,500 536739 250
Audi AB 3.0 Avant Quattro 240,340 537,080 220
Audi 54 Avant Quattro 245,000 244 448 340
BRIV X3 3.0 $37,000| 533873 225
BV K5 4.4 852,195 247720 325
BIW 3301 4dr $35,405| 532525 225
BRIV 330Ci 2dr $36,995| 533,390 225
BIW 330 4dr 237,245 E34 115 225
BRI 330Ci convertible 2dr 244 205 540530 225
BV 5301 4dr 244995 241170 225
BV E45iA 4dr 854,005 550270 325
BRIV 7450 4dr 569,195 $63,190 325

‘00z 1b xomodssaoy



title3 "SQL: Renaming variables, Format=, Label=,
order by";
proc sql;
select Make as Car Make,
Model as Car Model,
MSRP label ='Manufacturers Suggested Retail
Price',
MSRP-Invoice as Car Dealer Margin format=
Dollarl0.0,
Horsepower
from sashelp.cars
where Horsepower gt 200
order by Horsepower desc;

it;
tEtleB; *reset;




Local Car Dealer Inventory at NewCars.com
Today: 14NOV2016 - Time: 13:16
SQL: Renaming variables, Format=, Label=, order by

—

Car_Make,

Dodge
Mercedes-Benz
Mercedes-Benz
Mercedes-Benz
Porsche
Audi
Volkswagen
Jaguar
Jaguar
Jaguar
Jaguar
Chevrolet
Chevrolet
Mercedes-Benz
Mercedes-Benz
Cadillac
Pontiac
Audi
Porsche
Infiniti
Audi
Infiniti
Volkswagen
BIMW
BMW
Audi
BMW

BMW

e —
\ Manufacturers I
Car_Model

Suggested Retail Car_Dealer_Margin Horsepower

Price ~—
Viper SRT-10 convertible 2dr 361,795 7 344
SLE00 convertible Zdr $126 670 T 58816
SL55 ANMG 2dr 121,770 28,382
CLs00 2dr 2128 420 28,820
911 GT2 2dr £192 455 £18,905
RS & 4dr 224 600 £8,183
Phaeton W12 &dr £75,000 25,870
KIR &dr £74 995 85 639
XKR coupe 2dr 281,995 £7 319
S-Type R 4dr 253,120 85621
XKR convertible 2dr £86, 995 §7 769
Corvette convertible 2dr £51,535 35,342
Corvette 2dr 244 535 85 487
C32 ANG 4dr 252120 £3,508
SLK32 ANG 2dr 258 170 £3,881
Escalade EXT 852 975 24,434
GTO 2dr £33,500 £2,750
54 Quattro &dr 243 040 24 424
Cayenne & 556 665 26 200
W45 &dr 242 245 24,053
54 Avant Qluattre 245 0580 4 544
Q45 Luxury 4dr §52 545 54,570
Phaeton 4dr 255 000 £5.088
M3 coupe 2dr 248195 24,025
M3 convertible 2dr £56 505 24,780
AB L Quattro 4dr $69 190 24,450
T45i 4dr $69,195 86,005

54504 4dr 554,995 54 725

300
453
453
493
477
450
420
3a0
350
3a0
3a0
350
350
345
345
345
340
340
340
340
340
340
335
333
333
330
325
325




*This sql statement will create a table HPgt200Cars
from cars;
title3 "SQL: Create a table HPgt200Cars from cars";
proc sql;
create table work.HPgt200Cars as
select Make as Car Make,
Model as Car Model,
MSRP label ='Manufacturers Suggested Retail
Price',
MSRP-Invoice as Car Dealer Margin format=
Dollarl0.0,
Horsepower
from sashelp.cars
where Horsepower gt 200

‘“jider by Horsepower desc;
it;




proc print data=work.HPgt200Cars;

[ ]
run 4 Local Car Dealer Inventory at NewCars.com
ti tle3 . *reset o Today: 14NOV2016 - Time: 13:16
/4 /4 SQL: Create a table HPgt200Cars from cars
Obs| Car_Make Car_Model MS5SRP Car_Dealer_Margin Horsepower
1 Dodge Viper SAT-10 convertible 2dr 281,795 57,344 s00
2 Mercedes-Benz | SL600 convertible 2dr 125,670 33,816 493
- 3 Mercedes-Benz | SL55 AMG 2dr 121,770 58,382 453
EDI’I'I:E-'I'IJ[E Df WDI'I"I. 4 Mercedes-Benz | CLE00 2dr 21238 420 28,820 453
5 Porsche 911 GT2 2dr 5192 455 518,905 477
i Audi RS & 4dr 564,600 56,183 450
. T “olkswagen Phaeton W12 4dr 75,000 5,870 420
Emptycars  Hpgt200cars Hplt200cars Profile - p— IR 2dr s76.002 S 200
9 Jaguar KKR coupe 2dr 381,995 37319 350
10 |Jaguar S-Type R 4dr £63,120 25,621 390
11 |Jaguar KXKR convertible 2dr 5856 995 57,769 350
12 | Chevrolet Corvette convertible 2dr 551,535 25,342 350
13 |Chevrolet Corvette 2dr $44 535 55 467 350
14 | Mercedes-Benz C32 AMG 4dr 352120 53,558 349
15 | Mercedes-Benz | SLK32 AMG 2dr 555,170 53,381 345
16  Cadilac Escalade EXT 52,975 54,434 345
17 | Pontiac GTO 2dr $33,500 52,750 340
18  Audi 54 Quattro 4dr 548,040 54,454 340
19 |Porsche Cayenne 5 $56 665 25,300 340
20 | Infiniti 45 4dr 542 845 54,053 340
21  Audi 54 Avant Quattro 548,050 54,644 340
22 | Infiniti (45 Luxury 4dr 552,545 54,570 340
23 | Volkswagen Phaeton 4dr 365,000 55,088 335
24  BMwW M3 coupe 2dr 548,195 4,025 333
25  BMwW M3 convertible 2dr 556,585 24,780 333
26 | Audi AS L Cuattro 4dr 569,190 54,450 330
27  BRMw T45i 4dr 369,195 36,005 325
S RRNAT EAC A Adr BC A GOE g4 T e




*This sql statement will create a table HP1t200Cars
from cars;
title3 "SQL: Create a table HPl1lt200Cars from cars";
proc sql;
create table work.HP1lt200Cars as
select Make as Car Make,
Model as Car Model,
MSRP label ='Manufacturers Suggested
Retail Price',
MSRP-Invoice as Car Dealer Margin format=
Dollarl0.0,
Horsepower
from sashelp.cars

where Horsepower 1t 200
der by Horsepower desc;




. Local Car Dealer Inventory at NewCars.com
quili t; Today: 14NOV2016 - Time: 13:16

i t SQL: Create a table HPIt200Cars from cars
proc prin

Obs Car_Make Car_Model MSRP | Car_Dealer_Margin | Horsepower

d t -_— k H P l t2 O 0 C 4 1 Volvo C70 LPT convertible 2dr 240,585 £2,352 197
a a Wo r ° ar S ’ 2 Mazda RX-8 4dr automatic 225,700 31,906 197
run ° 3 Jeep Grand Cherokee Laredo 527 905 52219 195
’ 4 Kia Amanti 4dr 525,000 52235 195

ti tle 3 ° * re Se t ° 5 Kia Sedona LX 520,615 51,215 195
1 4 1 4 6 Volvo SB0 2.5T 4dr §37,885 52,157 194

T Hyundai XE350 4dr 524 589 52,534 184

8 Hyundai X3350 L 4dr 525,189 52,703 194

g lzuzu Rodeo 5 220,445 £1,188 193

- 10 Ford Mustang 2dr (convertible) 318,345 21,402 193

Contents of "Woark" 11 Ford Freestar SE 526,930 52,432 193

12 | Mercedes-Benz SLKZ30 convertible 2dr 240,320 22772 182

D 13 Jaguar X-Type 2.5 4dr $20 905 52 640 182

. 14 |Kia Sorento LX £19,635 £1,005 192

Empt}rcars. HPQEDG[EFS HFIHZEDGCEFE- PerIlE 15 |GNC Sonoma Crew Cab 525,395 82,352 180

16 | Jeep Wrangler Sahara convertible 2dr $25,520 52245 190

17 GMC Safari SLE 525,640 52,425 180

18 Tovoia Tundra Regular Cab W& 316,455 31,517 180

19 Tovoia Tundra Access Cab W& SRS 325,935 22415 190

20 Volkswagen Passat GLX V5 SMOTION 4dr £33,180 £2,597 150

21 | Chevrolet Astro 326,395 22,441 180

22 Mercedes-Benz | C230 Sport 2dr 325,080 31,811 189

23 | Chevrolet Venture LS 227,020 22,502 185

24  Pontiac Aztekt £21,585 £1,785 185

25 | Buick Rendezvous CX 325,545 32,450 185

26 | Pontiac Montana EWB £31,370 £2.916 185

27 | Dldsmobile Silhouette GL 228,750 32 670 185

28 | Pontiac Montana 523,845 52,201 185

120 =y=zuki Wl -FTEY 277 o0 24 207 485




*This sql statement will create an empty table have
columns similar to cars;
title3 "SQL: Create an empty table have columns
similar to cars";
proc sql;
create table work.EmptyCars
like sashelp.cars;
quit;
proc contents data=work.EmptyCars;
run;
title3; *reset;

ot



Results Viewer - sashtml.htm

179 Vokswagen  Jetta GLS TDI4dr 521,055 51,417 100
180 Honda Civic Hybrid 4dr manual {gas/ekectric) | 520,140 51,683 a3
181 Honda Ins ight 2dr { gas /eleciric) 312,110 31,122 73

Contents of "Wark"

Emptycars  Hpgt200cars Hplt200cars Profile

Local Car Dealer Inventory at NewCars.com
Today: 14NOV2016 - Time: 13:16
SQL: Create an empty table have columns similarto cars

The CONTENTS Procedure

First Data Page
Max Obs per Page
0Obs in First Data Page

ExtendObsCounter
Filename

Release Created
Host Created

Data SetName WORK ENMPTY CARS Obsenations a
Member Type DATA Variables 15
Engine Ve Indexes 0
Created 1142018 135725 Obsenation Length 152
La st Modified 111142018 13:57.25 Deleted Observations 0
Protection Compressed i o]
Data Set Type Sorted N
Label
Data Representation WINDOWS_32
Encoding w latin Wes tern {Window s )
E ngine M ost Dependent Informa fion
Data Set Page Size 85536

Number of Data Set Pages 1

1
430
0

Number of Data 5et Repairs 0

YES
Tl ers\WALGHA~ 1\ AppData\LocalTemp'1'5AS Temporary Fies'_TL2284 FDITE224 'erptycars.sas Thdat

204010
W3z TFRO
Alphabetic List of Variables and Attributes
# \ariable Type Len Format Label
9 Cylnders MNum ]
&  DriveTrsin Char 5




D:.:urrterrts of Wark' Alpha betic List of Variables and Attribute s
B5E # \Mariable Type Len Format Label
D 9 Cylnders Mum = 8
Profile 5 OrveTrsin  Char 5
@ EngineSze Mum 8 Engne Sze (L)
10 Horsepower  Num 8
T Invoice Mum & DOLLARS.
15 Length Mum 8 Length {IN)
11 MPG Ciy Mum B MPG {City)
12 MPG_Hghway Num 8 MPG (Highw ay)
6 MNSRP Mum 8 DOLLARS.
1 MNeBke Char 13
2 MNodel Char =0
4 COrigin Char 8
3 Type Char 8
13 Wepht Mum =~ 8 Weight (LES)
14 Wheslbese  Mum | 8 Whesbas e (M)




*This sql statement will create an empty table by
defining columns;
title3 "SQL: Create an empty table by defining
columns" ;
proc sql;
create table work.MajedNewEmptyCars (

car id char(l6) label='VIN',

destination char (5),

Mileage num label='Miles not KM' ,

discount float,
datepurchased date format=date9.

) ;

quit;

_Eifc contents data=work.MajedNewEmptyCars;
ryn;




Explorer

Contents of "Wor”

Emptycars Hpgt200cars Hplt200cars

!

Profile

Majedne...

Local Car Dealer Inventory at NewCars.com
Teday: 14NOV20186 - Time: 13:16

The CONTENTS Procedure

Data Set Hame WORK_ WA JEDNBENENFTYCARS O bsenatfions 0
Member Type CATA Variables 5
Engine e Indexes 0
Created 11142018 14:01:04 Observation Length 42
La st Modified 11142015 14:01:04 Deleted Observations O
Protection Compressed =]
Data Set Type Sorted MO
La bel

Data Representation WHDOWS_22

Encoding w Btn1 Wes fern {Window s)

Data SetPage Size
Number of Data Set Pages
First Data Page

Max Obs per Page

Obs in First Data Page

E ngine H o=t D ependent Informa tion

Humber of Data Set Repairs 0

ExtendObsCounter
Filename

Release Created
Host Created

YES

Clls ers s LGHA ~1\ A pplatsiLocal Temp! 1\5A5 Temporary Files |\ TD2284 FDZTE324 \majednew emply cars s as Thdat
2040103

W32 _TPRO

Alpha betic List of Variables and Attribute s

# \arable Type Len Format Informat Label
3 Mizage Mium ] hiles not KM

1|car_id Char 16 WIM
5 datepurchased | Mum & DATES. DATE

2 | destinstion Char 5

4 | discount Murm k]




VIN destination| Miesnot KM | discount |datepurchased|




proc sql;

describe table work.MajedNewEmptyCars;
/* it will describe table on the sas log */
quit;
title3; *reset;

ot



=] Log - (Untitled) [o [ = |[ =]
NOTE: SOL table WORK.MAJEDMEWEMPTYCARS was created like: A

create table WORK.HAJEDMEWEMPTYCARS( bufsize=65536 )
(

car_id char(16) label="VIN’,

destination char(5],

Mileage num label="Miles not KM',

discount num,

datepurchased num format=DATES. informat=DATE.

24 A* it will describe table on the =sas log */

85 quit;

NOTE: PROCEDURE SOL used (Total proces=s time):
real time 0.06 =econds
cpu time 0.01 =econds

86 titled; *reset;

gproc sql;
describe table work.MajedNewEmptyCars;
/*¥ it will describe table on the sas log */




*This sql statement will use built in function and

group clause ;
title3 "SQL: Using built in function and Group
Clause";
proc sql;

select Make,

mean (Invoice) as Car Mean Invoice

format=dollarl0.2

from sashelp.cars

group by Make;
quit;
title3; *reset;

)



@ Results Viewer - sashtml.htm

Leocal Car Dealer Inventory at NewCars.com
Today: 14NOV2016 - Time: 13:16
SaL: Using builtin function and Group Clause

Make Car_Mean_Invoic e

Acuwra 532358088

Audi £38,220.11

- BN BNV £30820 65
m Buick 577 85480
Cadilbc 54642688

x Chewrolet £24,080 81
Chrys ler 32527007

m Dodge £24,180.08
Ford S21,352.00

E GhC §26,289.35
Honds S1951276

Hummer £45,215.00

>‘ Hy undai 51803523

I init £32820.00

Q kuzu £24519.00
Jaguar 2E3058 .42

Q Jeep S22 44T
Kis £14590.26

: Land Rover £41,851.00
Lexus 338,760.00

O Lincgin £39,13578
h AN S16,787.00
Mezds £20,192.45

w Mercedes-Benz SEE 45221
Mercury 32585758

Nits ubis hi SH B34T7T

hiss an S22.997 47

Olds mobik S 74900

Fontisc 522,159.64

Fors che ST3 66286

Sasb $3562029

Saturn S16,088.00

Scion 312,910.00




*This sgl statement will use group/having clauses;
title3 "SQL: Using Group/Having Clauses";
proc sql;
select Make,
mean (Invoice) as Car Mean Invoice
format=dollarl0.2

from SaShelp - Cars Local Car Dealer Inventory at NewCars.com
group by Make Today: 14NOV2016 - Time: 13:16

. . SQL: Using Group/Having Clauses
having mean (Invoice) 1t 20000;

. . Make Car_Mean_Invoice
qult g Honda 219,512.76
title3 ; *reset; Hyundai $16,035.33

Kia 514, 850.36
KIMI 216, 787.00
=aturn =16,068.00
Scion 212,510.00
Suzuki 215,891.25




CASE-WHEN Statement Syntax

CASE case_operand/expression_on_case_operand

WHEN vall THEN resultl
WHEN val2 THEN result2
ELSE result3

END;




*This sql statement will use group clause and case when;
title3 "SQL: Using Group Clause and Case When";
proc sql;
select Make,
mean (Invoice) as Car Mean Invoice format=dollarl0.2,
case
when 10000 le mean(Invoice) le 19990 then
'Standard Cars'
when 20000 le mean(Invoice) le 29990 then
'Loaded Cars'
when 30000 le mean(Invoice) le 80000 then
'Luxury Cars'
else 'out'
end
as Car Features
from sashelp.cars
group by Make;
\quit;
titlel3; *reset;




Local Car Dealer Inventory at NewCars.com
Today: 14NOV2016 - Time: 13:16
SAL: Using Group Clause and Case When

Make Car_Mean_Invoice Car_Features
Acura 538,5090.85 | Luxury Cars
Audi 235 33011 | Luxury Cars
BRWW 2359620685 Luxury Cars
Buick 27 854,89 Loaded Cars
Cadillac 545 426 88  Luxury Cars
Chevrolet 24 50.81  Loaded Cars
Chrysler 225 270.07 Loaded Cars
Dodge 24 160.08 Loaded Cars
Ford 521,8953.00 Loaded Carz
GMC 5256 289 .38 Loaded Cars
Honda 215 51276 Standard Cars
Hummer 245 281500 | Luxury Cars
Hyundai 516,035.33 | Standard Cars
In finiti 232,880.00  Luxury Cars
lBuzu 524 651900 Loaded Cars
Jaguar 255 0928 .42 Luxury Cars
Jeep S22 544 67 Loaded Cars
Kia =14 8590 .38 Standard Cars
Land Rover =41,851.00  Luxury Cars
Lexus 238 76000 | Luxury Cars
Linceln 235913578  Luxury Cars
KIMI £16,787.00 Standard Cars
Mazda 220,192 .45 Loaded Cars
Mercedes-Benz 255 453,31 Luxury Cars
Mercury 525,657.56  Loaded Cars
Mitzubizhi 521,834.77 Loaded Carz
Nizzan S22 997 47 Loaded Cars
Oldzmobile 521,749.00 Loaded Carz
Pontiac 52215964 Loaded Cars
Porsche 57386285 Luxury Cars




*This sql statement will use distinct function;
title3 "SQL: Using distinct function";
proc sql;
select distinct Make as Car Make
from sashelp.cars
order by 1;
quit;
title3; *reset;

ot



Local Car Dealer Inventory at NewCars.com
Today: 14NOV2016 - Time: 13:16
SQL: Using distinct function

Car_Make
Acura

Audi

BRW

Buick
Cadillac
Chevrolet
Chrysler
Dodge

Ford

GMC

Honda
Hummer
Hyundai
Infiniti

lzuzu
Jaguar
Jeep

Kia

Land Rover
Lexus
Lincoln

KIMI

Mazda
Mercedes-Benz
Mercury
Mitsubishi
Miz=an

Old=mobile

Pontiac




*This sql statement will use count function;
title3 "SQL: Using count function";
proc sql;
select count(distinct Make) as Car Make
from sashelp.cars
order by 1;
quit;
title3; *reset;

Local Car Dealer Inventory at NewCars.com
Today: 14NOV2016 - Time: 13:16
SQL: Using count function

Car_Make
38



*This sql statement will create a view;
title3 "SQL: Create a view";
proc sql;
create view work.MajedCarView as
select count(distinct Make) as Car Make
from sashelp.cars
order by 1;
quit;
proc contents data=work.MajedCarView;
run;
title3; *reset;

ot



Explorer
Cortents of War

Emptycars  Hpgt200cars Hplt200carge Majedcary...

B 0

Majedne... Profile

Local Car Dealer Inventory at NewCars.com

Today: 14NOV2016 - Time: 13:16
SQL: Create a view

The CONTENTS Procedure

Data Set Name WORK. MAJEDCARNVIEW
Member Type WIEW

Engine SOLVIEW

Created 111472016 15:10:51
Last Modified 111472018 15:10:51
Protection

Data Set Type

Label

Data Representation Default

Encoding Default

Observations
Variables
Indexes

Observation Length

1
0
&

Deleted Observations 0

Compressed
Sorted

MO
YES

— ra

E VIEWTABLE: Work.Majedcarview

Car_Make |
1 33

r= Majedcarv...

1 Car_Make Num

Alphabetic List of Variables and Attributes
# Variable Type Len Flags

8 P

Sort Information

Validated YES
Character Set | ANSI

Sortedby Car_Make




title3 "SQL: Show the view";
proc sql;

select *

from work.MajedCarView;
quit;
title3; *reset;

Local Car Dealer Inventory at NewCars.com
Today: 14NOV2016 - Time: 13:16
3QL: Show the view

Car_Make
30




Advanced Topics
Joins



—| Region
RegionID INT{11)

# RegionD escription VARCHAR(50)
»

+
1
/h
j T .I o
TerritoryID WARCHAR(20)

# TerritoryDescription V ARCHAR.(50)

@ RegionID INT{11)
[ 3

L

| EmployeeTerritories ¥
EmployeelD INT{11)
TerritoryID VARCHAR(20)

_| Employees
EmployesID INT{11)

» LastMame VARCHAR(20)
# FirstMame VARCHAR(10)
»Title VARCHAR(30)

» TitleOfCourtesy W ARCHAR({25)
» BirthDate DATETIME
#HireDate DATETIME

» Address VARCHAR(50)

» City VARCH AR(15)

* Region VARCHAR(15)

» Postd Code VARCHAR( 10)

* Country VARCHAR{15)

*Hom eP hone WV ARCHAR{24)

» Extension V ARCHAR(4)

# Motes MEDIUMTEXT
“ ReportsTo INT(11)

* PhotoPath W ARCHAR{255)

» Salary FLOAT

_] Shippers v
ShipperID INT{11)
# Companyiam e VARCHAR({40)

* Phone VARCHAR(24)

- Of

—| Orders
OrderID INT{11)
¥ Custom erID VARCHAR(S)
. EmployesID INT(11)
» OrderDate DATETIME
* RequiredD ate D ATETIME
» ShippedDate DATETIME
& ShipWia INT{11)
» Freight DECIMAL{10,4)
» ShipMame WV ARCHAR.(40)
» ShipAddress VARCHAR{E0)
» ShipCity VARCH AR{15)
» ShipRegion VARCHAR(15)
» ShipPostd Code VARCHAR{10)

* ShipCountry V ARCHAR{15)
| 3

] Customers v
CustomerID VARCHAR(5)

» CompanyMam e VARCHAR]40)

# ContactMame VARCHAR(30)

> ContactTite VARCHAR(30)

> Address VARCH AR.(50)

» City VARCHAR(15)

» Region VARHAR(15)

* Postd Code VARCHAR(10)

> Country VARCHAR(15)

> Phone VARCHAR(24)

* Fax VARCHAR (24)

_| OrderDetails ¥
OrderID INT{11)
ProductID INT{11)

# UnitPrice DECIMAL( 10,4)

» Quantity SMALLINT {2)

# Discount DOUBLE(S,0)

>
|
— &
/M
| Products
ProductID INT{11)
# ProductMame VARCHAR{40)
2 SupplierID INT{11)
“# CategoryID INT(11)
» QuantityPerlnit V ARCHAR{ 20)
# UnitPrice DECIMAL{10,4)
» UnitsInStock SMALLINT (2)
# UnitsOnOrder SMALLIMT(Z)
» ReorderLevel SMALLINT(Z)

| CustomerDemographics ¥
Custom erTypelD VARCHAR(10)
+ Custom erDesc MEDIUMTEXT

—_| CustomerCustomerDemo ¥

Custom erID W ARCHAR(S)
Custom erTypelD VARCHAR(10)

—| Suppliers
SupplierID INT{11)

* CompanyMam e VARCHAR{40)

» ContactMame VARCHAR(30)

* ContactTitle VARCHAR(30)

» Address VARCH AR (50)

> City VARCH AR{15)

* Region VARCHAR(15)

» Postd Code VARCHAR( 10)

* Country W ARCHAR(15)

* Phone VARCHAR(24)

» Fax V ARCHAR(24)

#Hom ePage MEDIUMTEXT

—or

| Categories
CategoryID INT(11)

# CategoryMame VARCHAR({15)

# Discontinued BIT{1)

» Description MEDIUMTEXT
>




Join Types: It may varies per Data Engines!

JOINS AND SET OPERATIONS IN RELATIONAL DATABASES

9] DAE _

Inner join (result similar Left outer join Right outer join
to Intersect)

e C

Full outer join Minus




PROC SOQOL;
Select tablel.columns, table2.columns

from
tablel INNER JOIN / LEFT JOIN / RIGHT JOIN /

FULL JOIN table2
on {tablel.ID_COLUMNS =

table2.ID_COLUMNS}
QUIT;




libname learn 'F:\0-
MajedData\MajedSAS\MajedSASClass2016"';
*Data set SOCIAL;
data learn.sociall;
input SS1 $11.;
datalines;
123-45-6789
001-34-9876
007-77-6767
102-43-9182

°
4

Natural

\\» Joins



*Data set SOCIALZ;
data learn.social?2;
input SS2 $11.;
datalines;
123-45-6789
001-43-9876
007-77-67767
485-46-1182
102-43-9188

4

ot



*This sql statement will create a table from two
dataset as natural;

proc sql;
create table learn.social as
select *
from sociall, social?2;

quit;

proc print data=learn.social;
title "Summary Social';

run;

title;

ot



Summary Social

Obs 551

1 123-45-6735
2 123-45-6735
3 123-45-6739
4 123-45-5788
5 123-45-6739
6 001-34-8E76
T 001-34-8876
8 001-34-9878
9 001-34-88786
10 | 001-34-8876
11  007-77-6767
12  007-77-6787
13  007-77-6767
14  00Y-77-G7E67
15 007-77-6787
16  102-43-9182
17 102-43-8182
18 102-43-9182
19  102-43-9182
20 102-43-9182

552
1234557858
001-43-9875
o7-77-6787
485-45-1182
102-43-9188
123-45-5785
001-43-9875
0O7-7F7-5787
485-45-1182
102-43-9188
123-45-6788
001-43-9875
0O7-7F7-56787
485-46-1182
102-43-9188
123-45-5785
001-43-8875
Ov-77-6767
485-45-1182
102-43-59188




INNER JOIN



SELECT <sclect_list>
FROM TablcA A
INNER JOIN TableB B
ON A.Rey = B Key




ik VIEWTABLE: Learn.Health

Subjl| DOB | ‘Weight | HR | sBP |  DBP
1 |001 12/25/1944 210 30 160 100
2 |002 05/11/1966 102 28 122 7
3 |003 08/03/2000 56 30 102 52

E VIEWTAELE: Learn.Demographic
Subj DOB | Genderl Name

001 10151560 M Friedman
002 08011355 M Stem
003 1272571588 F McGoldrick

o | LD [P | —

‘ 005 05/28/1545 F Chien



*Performing an INNER JOIN ;
title "Demonstrating an Inner Join (Merge)";
proc sql;
select h.Subj as Subj Health,
d.Subj as Subj Demog,
Weight,
Name,
Gender
from learn.health as h inner join
learn.demographic as d
on h.Subj eq d.Subj;

quit;

iitle;



AEBNE: Learn.Health
Sukj|\ DOB Weight

001 1§/25/1944 210
002 0Op/11/1966 102
003 (B/03/2000 66

Eg LE: Learn.Demographic
Suby |Genn:|er|
1 001 \10/15/1560 M
2 002 pPa3s01/1955 M Stem
3 003 12725715988 F
005/ 05/28/1949 F Chien

001
002
003

001
002
003

Subj_Health Subj Demog Weight Name

210 | Friedman
102 | Stern

66  McGoldrick | F

Demonstrating an Inner Join (Merge)

Gender
I\
I

Friedman

Mcaoldrick




Left, Right, and Full Join



SELECT <sclect_list>
FROM TablcA A
LEFT JOIN TableB B
ON A Kcy = B Key

SELECT <sclcct list>
FROM TablcA A
RIGHT JOIN TableB B
ON A Kcy = B.Key




*Demonstrating a Left, Right, and Full Join;
proc sql;
title "Left Join";
select h.Subj as Subj Health,
d.Subj as Subj Demog,
Gender
from learn.health as h left join
learn.demographic as d
on h.Subj eq d.Subj;

ot



title "Right Join";
select h.Subj as Subj Health,
d.Subj as Subj Demog,
Gender
from learn.health as h right join
learn.demographic as d
on h.Subj eq d.Subj;

)



title "Full Join";
select h.Subj as Subj Health,
d.Subj as Subj Demog,
Gender
from learn.health as h full join
learn.demographic as d
on h.Subj eq d.Subj;
quit;
title;

o



Left Join

Subj_Health Subj_Demoq Gender

oo 001 K

002 00z B

003 003 F
Right Join

Subj_Health Subj_Demoq Gender

00 0o il
002 ooz M
003 003 F
0as F

Full Join

Subj_Health Subj_Demoqg Gender

001
002
003

001
002
003
005

M
M
F
F




gk MEWTABNE: Learn.Health
Subj DOB Weight

001 \|2/25/1944 210
002 (5/11/1966 102
003 pa/03/2000 66

gk

LE: Learn.Demographic

Sub\ DOB  |Gender|

Mame

Left Join

Subj_Health Subj Demog Gender
001 001 I

002 002 Il
003 003 F

001 Y10151360 M
002 pe/01/1355 M
003 N12/25/1988 F
005/ 05/28/1949 F

Friedman
Stem
McGoldrick
Chien



gk MEWTABNE: Learn.Health

Subj DOB Weight

001 \|2/25/1944 210
002 (5/11/1966 102
003 pa/03/2000 66

gk

LE: Learn.Demographic

Sub\ DOB  |Gender|

Mame

001 Y10151360 M

002 pe/01/1355 M

003 N12/25/1988 F
005/ 05/28/1949 F

Friedman
Stem
McGoldrick
Chien

Right Join

Subj_Health Subj_Demog Gender

001
002
003

001
002
003
003

I
Il
F
F




gk MEWTABNE: Learn.Health

LE: Learn.Demographic

3/95,/1944 Suby DOB | Genderl MName
b5/11/1966 001 V01571960 M Friedman
N8/ 0372000 002 8/01/15556 M Stem

003 272571988 F McGoldrick

005/ 05/28/1949 F Chien

Full Join

Subj_Health 5ubj Demog Gender

001 001 Il
002 002 Il
003 003 F

003 F




SQL JOINS

SELECT <select list>
FROM TableA A
LEFT JOIN TableB B
ON A.Key = B.Key

SELECT <sclect list>
FROM TablcA A
RIGHT JOIN TableB B
ON A.Kcy = B.Key

SELECT <sclect_list>
FROM TablcA A
INNER JOIN TablcB B
ON A.Key = B.Key

SELECT <sclect_list> SELECT <select_list>
FROM TablecA A FROM TableA A

LEFT JOIN TableB B RIGHT JOIN TablcB B
ON A.Kcy = B.Key ON A.Key = B.Key
WHERE B.Key IS NULL WHERE A.Key IS NULL

SELECT <sclect list>
FROM TablcA A
FULL OUTER JOIN TableB B

SELECT <sclect_list>
FROM TableA A

FULL OUTER JOIN TablcB B ON A.Key = B.Key
ON A.Key = B.Key WHERE A.Key IS NULL

© C L MofTatt, 2008 OR B.Key ISNULL




Future Topics:

* Insert, Update, Delete!

* Altering columns in a Table

* Dropping Tables

 Combining Tables Horizontally or Vertically
* Indexing

 Multi-Threads SQL




DDL

Data Definition Language (DDL) statements are used to define the
database structure or schema.

CREATE - to create objects in the database

ALTER - alters the structure of the database

DROP - delete objects from the database

DML

Data Manipulation Language (DML) statements are used for
managing data within schema objects.

SELECT - retrieve data from the a database

INSERT - insert data into a table

UPDATE - updates existing data within a table

DELETE - deletes all records from a table, the space for the records
.remain




title3 "SQL: THANK YOU";

proc sql;
select 'Majed wants to thank you!'
from work.MajedCarView;

title3; *reset;

quit;
SQL: THANK YOU

Majed wants to thank y oul!

\\k
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