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Effective data processing — SQL queries

Include SQL queries in other languages:

SAS: PROC SQL

e Most common way to use SQL queries in clinical context

R: SQLDF

e Growing popularity due to shift fo open source programming

Integrating SQL querti
from PROC SQL to SQLDF

Basic call to create new table
from old table

PROC SQL

proc sql;
create table new_table as
select * from old table;
quit;

SQLDF

install.packages(“sqldf”)
library(sqldf)

new_table <- sqldf(“select * from old_table”)

e No need for package
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Database Management System (DBMS]): when executing SQL
statement -> SQL database (DB] is created in backend

If PROC SQL and SQLDF connect to DB of same DBMS, there is
no different behavior between the two languages.

This poster shows the similarities and differences when working
on the default DBMS:

Need to install and load package "sqldf”

e PROC SQL: internal database

e Easy way for traditional SAS users to perform SQL queries in R

Join two datasets

ll n

e Create new table with statement “create .
table ... as” o

e SQL statement in one data step

Create new table with assignment (“<-" or
SQL statement in parenthesis and quo’raﬁon mark

Similarities

o SQLDF: connects to SQLite database

Missing values

countries cities
“lID country_name “ zip city_name country_id “ D country_name city_name
1 1| Germany 1 10713 | Berlin 1 l l l 1 1 | Germany Berlin
ID country_name city_name zZip 2
2 2 | ltaly 2 60329 Frankfurt 1 ] 1 e Beriin 10713, 2 1 | Germany Frankfurt
3 3 France 3| 75001  Paris 3 2 1.000000000000000 Germany Frankfurt 60329.00000000000 3 2 | Italy
° ° ° - 1030 ' Vienna - ° ° 3 2.000000000000000 kaly = -+ 3 | France Paris
[lnﬂer] |0|n fU" [OU'IEf] |0|n 4 3.000000000000000 France Paris 75001.00000000000
5 Vienna 1030.00000000000 s Yieaoa
proc sql; . . proc sql; _ _
select a.ID, a.country name, b.city name, b.zi select a.ID, a.country name, b.city name, b.zi
; Pt y_ y_ ; Pt y_ y_
rom countries as a rom countries as a )
inner join cities as b full join cities as b proc sql; , sqldf(“select country_name, city_name
on a.ID = b.country_id; on a.ID = b.country id; select country_name, city_name from city_country
quit; - quit; - from city_country where zip is not null and
where zip is not null and country_name is not null; country_name is not null”)
| | quit;

sqldf(“select a.ID, a.country_name, b.city name,b.zip
from countries as a
inner join cities as b
on a.ID = b.country_id”)

“11D country_name city_name zip

1 1 | Germany Berlin 10713
2 1| Germany Frankfurt 60329
3 3 | France Paris 75001

sqldf(“select a.ID, a.country_name, b.city _name, b.zip
from countries as a
full join cities as b
on a.ID = b.country id”)

“ 1D country_name city_name zip
Germany Berlin 10713
Germany Frankfurt 60329
Italy

France Paris 75001

w A W N -
W | | -

Vienna 1030

Select, where, order by

country_name city_name
1 | Germany Berlin
} 2 | Germany Frankfurt ‘
3 | France Paris

Although missing values are displayed differently,

“is not NULL" leads to the same outcome

Text operators

randomdf
randomdf
* fruit fruit
* fruit number name years proc sql; 1 apple
( proc sql; _ Sl 1| banana select fruit 2 |apple
1 banana 4 Voldemort 2 select fruit, number, years fruit number years 3| 2pgte > from randomdf S e
2 3apple 2 | Hermione 16 N from randomdf > 1| apple 3 47 = — where fruit like ‘B%’ or fruit like ‘%le’; 4 apple
3 orange 5  Harry 73 where number < 5 qu1t;
order by fruit, years desc; 2 apple 2 26 4 banana -
4 banana 2 | Ron 78 quit; - 5 16 5 | appte fruit
5 apple 3 | Hermicne 47 : 1  banana
6 apple
4 banana 2 78
6 apple 5 | Dumbledore 57 -] p— 2 apple
5 banana 4 2 ' .
) § | Ron 7% sqldf(“select fruit, number, years 8 appe sqldf(“select fruit - | e
8 apple 2 Hermione 26 N from randomdf > 6 orange 3 €0 - p— > from randomdf s . . ot ) 4 apple
7] — e - where number < 5 7 [p— 1 14 where fruit like ‘B%’ or fruit like ‘%le’”) - =
order by fruit, years desc”) 10 orange
10 orange 1 Ren 14 6 banana
o oo 7 | apple
Note: SQLDF is not case sensitive!

Differences

Missing grouping

exampledata

Aggregate functions work the same way, but unlike in PROC SQL, the new variables do not need
to be renamed in SQLDF. Caution: the function calculating standard deviation is called differently.

proc sql; [ T woset 7| ook proc sql; 1 12;5‘&21|m:}|3m2
select fruit, avg(years), min(years), max(years), fut | _TEMGOO1 | TEMGO02 | _TEMGO03 | _TEMGOO4 | _TEMGOO5 | _TEMGO06 1 06264538 18 select groupl, group2, 2 | 15952808021 08B
count(fruit), std(years), sum(years) 1 |apple 365 16 57 4 18806027403 146 S e = P , max(value) as max_value y3 | tswasszn  ocC
from randomdf R I heviacs 52 2 78 3 43.312815655 156 from exampledata 4 | 15952808021 0A
group by fruit; 3 |orange 49 14 73 3 31 147 3 | 08356286 1|8 _group by groupl; 5 | 1.5952808021 0A
quit; 4 15952308 0 ¢ quit; 6 | 15952808021 08B
= 7 | 15952808021  0C
5 03295078 0| A . 8 | 05757813517 18
6 | -0.5204684 o8 group2 missing 9 | 05757813517 1B
sqldf(“select fruit, avg(years), min(years), max(years), " T levees it | sisinens) | omsitoai; | siestrsenli | satymens) 7| 04874291 0 A ICEN| 0575781587 1 A

count(fruit), stdev(years), sum(years) 1 apple 365 16 57 4 18.50603 146 I sl sqldf(“select groupl, group2,

from randomdf — 2 banara 520 2 78 3 4331282 136 ' max(value) as max_value “ maxvalue ~ groupt  group2
group by -FPUitJ,) 3 | orange 490 14 73 3 31.00000 147 | SRS KA } from exampledata } 1 15952808 0 C
10 03053884 o group by groupl”) B e P

If not all variables from the ,select” statement are added to the ,group by” statement, SQLDF only displays the
observations containing the value, calculated by the aggregate function, while PROC SQL displays all observations.

Conclusi

e Learning SQLDF with previous knowledge of PROC SQL is not a big effort

on

e There are some differences to be considered
» Be aware of which database management system SQLDF is using in the backend

Reproduce

column_A
Only changes 1| 1.000000000000000
proc sql; 2 2.000000000000000
create table new_df as column label but 3 3.000000000000000 Can be solved b‘.l proc sql; tent
—> select column_a as a not column name 4 4.000000000000000 create table integer_division as
f df- 5 1.000000000000000 — - : 4 1 05
. rom 5 s % )| options nolabel; select a/b as quotient from int_table; .
quit; 7 3,000000000000000 quit; 2 2
8 4.000000000000000
“ column_A
proc sql; Em—" i
: 1 cregte table new_df as Leads to error § gég;gg;gffw Inf—}able
2 2 —) select column_a a zz . -l b o quotient
3 3 . .fr‘om d'F, L:T <§E NE; 5: g;lnﬁo ?s'k CONTAINS, EQ, EQT, GE GET sr 671, LE LET, LII(E |.1' integer_division <- sqld-F(“select a/b as quotient
4 4 quit; 1 1 2 ” from int_table”) q 1 0
- 1 2 2 1 2 >
6 2 . a . . . .
- 5 new df <- sqldf(“select column a as a B : Need to typecast integer to float to perform a real division
: : » from df”) z f —
- uotien
Column name 4 p . L ! .
integer_division <- sqldf(“select (a+0.0)/b as > <3
changes - : " quotient from int_table”) 1 05
new _df <- sqldf(“select column a a # -
— - e ron df”) B 7 3 - e
8 4






