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Data Science using SAS: Three Pillars

e SAS e Descriptive Stats e Complex
Programming e Prediction equations

e R, Python e Analytics e Problem Solving

e Big Data e |[ncrease/ e Business

e Data Cleaning Decrease/ No Solutions

Difference



METADATA h

What is Metadata?

v' Metadata describes and
documents the content

v' Metadata is separate from
content but within the same file

v’ Standard and custom metadata

v No hard coding of content

v’ Standardize process

v' Automate production process

’

Metadata B
The three main types

work together.

Attributes/

Elements | Values
Structural Descriptive or

administrative

p

M

Structural

Title:
Description:

Creator:
Date:
Type:

etadata example

Descriptive

'Mad Men' Season 5 plot predictions
The two-hour premiere quickly
answered lingering questions from
season four.

Administrative

Lucas Shaw

26/03/2012

Article




Metadata Is All Around Us — Excel, Word, etc.

MetadataTouch - C:\$Docs\The Importance of Using Metadata Removal Software.docx

o[ ] ) |

4 L 5

Custom properties:

File  Batch Process  Help P
H « 3|+ 3|1 N Document Properties |
Al Supported Files - Title: The Importance of Using Metadata Removal Software
= . Subject: fighprofile inciderts of data leaks dus to metadata
[ article review.docx Author: ssi M.
[ contract 1.docx
[ contract 2 - cleaned with BatchPurifier docx Compariy: Pigital Corfidence Lid.
[ FPQ42011 docx [] Manager:
[ resume docx
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f Att ri butes ensitive data leakage due to hidden data &
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results in Application: icrosoft Office Waord
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corrupt file
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SAS: Extract intelligence information
from metadata and macro processing




SAS’s Four Key Dictionary Tables

PROC SQL or DATA Step:
Category Description SASHelp View
1. Dictionaries Category of files: Catalogs, etc. sashelp.vdctnry
2. Members List of SAS libraries and data sets sashelp.vmember
3. Tables List of data sets and columns sashelp.vtable
4. Columns List of columns and attributes sashelp.vcolumn
BT dm 8/25/2016 :40 PM  SAS Data Set 256 KB
E] dosing 1/13/2013 1:11 PM SAS Data Set 17 KB
7] formatdata Datasets 1/13/2013 1:11PM  SAS Data Set 17 KB Metadata File:
E7] labs 1/13/2013 1:11 PM SAS Data Set 33 KB
— Pathname, T
B pain 1/13/2013 1:11PM SAS Data Set 9 KB athname, Ype,
3 responders Apply 8/25/2016 :40 PM  SAS Data Set 256 KB Name, DateTime
5] sdtm_metadata DO 8/25/2016 T:08PM SAS Data Set 0 KB Stamp, Size,
E_?q,; sdtrn_metadatal 8/25/2016 709 PM SAS Data Set 0 KB
E7] sdtm_metadata2 LOOP 8/25/2016 :10PM  SAS Data Set 256 KB # Vars, # OBS’ etc.
E] suppdm process 8/25/2016 7:40 PM SAS Data Set 256 KB
Ed xp 8/25/2016 :40PM  SAS Data Set 256 KB
& | adae 9/18/2013 8:51 AM 5AS System Program 2 KB
L] adamtrace SAS 1/13/2013 1:11PM  SAS Systerm Program 13 KB
L adef Programs 9/18/2013 &:50 AM  SAS System Program 2 KB
& | adsl 9/18/2013 8251 AM SAS System Program IKB
L | adtte 9/18/2013 6:31 AM SAS System Program 4 KB




Metadata Application SAS Examples

Access/Process Metadata like a SAS dataset




Check DateTime Sequence of Source/QC SAS/Log Files

Source SAS < QCSAS < SASLog < QClog

file_name s_sas_dt _sas_dt s_log_dt _log_dt issue

f_dor_crprc3 01JUN18:10:5410 01JUN18:11-:02.04 10JUL18:12:2649 10JUL18 12:47 47

f_dorc3 13JUL18:17:22:04  01JUN18:11:01:13 13JUL18:17-2252 13JUL18:17-23:09 Correct

f forest cr_addcov 20JUN18:11:03:27 18JUN18:10:50:28 23JUL18:09:13:54 23JUL18:09:19:45 Sequence
f_forest_cr_keyc3 06JUL18:07-10-55 05JUL18 141355 10JUL18:12:0253 10JUL1812:49-44

f_forest_crc3

06JUL18:07:01:26

05JUL18:14:08:26

10JUL18:12:02:48

10JUL18:12:49:42

e Source & QC SAS Programs and Logs
e Metadata Information — No hard coding

Y,
e Dataset functions to access metadata
e Four datasets with datetime stamps )
. R
e Full Join by root SAS Program Name
e [ssue variable to identify SAS Programs )




Check DateTime Sequence of Files: Code Snippet

file_name s sas dt q_sas_dt s log_dt q_log_dt issue
f_dor_crprc3 01JUN18:10:54:10 01JUN18:11:02:.04 10JUL18:12:26:49  10JUL18:12:47:47
SAS f_dorc3 13JUL18:17:22:04 01JUN18B:11:01:13)  13JUL18:17:22.52  13JUL18:17:23:09 Correct
. f forest cr addcov 20JUN18:11:03:27 18JUN18:-10:50:28 23JUL18:09:13-54 23JUL18:09:19:45
Files  fforest_cr keyc3 06JUL1B-07-10:55 05JUL1B 141355 10JUL18 120253 10JUL1B 124944  Sequence
f forest _crc3 DE.JUL1E 07:01:26 DSJUL18 14:08:26 10JUL18:12:02:48 10JUL18:12:49:42
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d0| 1 to num_of files;
Loop through file_name=dread(dirID, i);
each record in rcl=filename("fRef",catx("/","&pathdir", file_name));
metadata fid=fopen("fRef");
dataset

if fid > 0 then do;
full_name=finfo(fid, "FileName");
bytes=finfo(fid, "File Size (bytes)");
&dsnme._dt=input(finfo(fid, "Last Modified"), anydtdtm.);
owner=finfo(fid, "Owner Name");
rc2=fclose(fid);
* remove extentions;

file_name2 = tranwrd(strip(file_name), '.sas', ");
file_name2 = tranwrd(strip(file_name?2), 'Iog' ");
output;

end;

end;

fld = fClose( fld );
run;



Automatically Proc Compare Two SDTM Libraries

Source Library

Ed dm

EEE dosing

E formatdata
ET labs

Eza pain

QC Library

8/25/2016 7:40 PM  SAS Data Set E] dm 8/25/2016 T:40 PM  SAS Data Set
1/13/2013 1:11 PM SAS Data Set E] dosing 1/13/2013 1:11 PM SAS Data Set
1/13/2013 .11 PM SAS Data Set EZ3 formatdata 1/13/2013 :11PM  SAS Data Set
1/13/20131:11 PM SAS Data Set Ed labs 1/13/2013 1:11 PM SAS Data Set
1/13/2013 :11 PM  SAS Data Set E3 pain 1/13/2013 :11 PM  SAS Data Set
\
e SASHELP.VTABLE from two Libnames
e Metadata: CRDATE, NOBS, NVAR, FILESIZE
J
\

e Same SDTMs in both Libraries
e SASHELPVCOLUMN to create Lookup Table of Dataset

Names
,
~
e CALL EXECUTE Proc Compare each Dataset Name
e Extract NOBS from OUTNOEQUAL datasets
,
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Dataset Exists Metadata Application Example

Example Application 7: Testing for dataset existence and number of observations; using this metadata to

control program flow

General principles: %SYSFUNC is used within a macro to call SCL functions which access dataset information.
This information is used to control the actions of, in this example, a reporting program. This permits the program
to be run without errors when the expected dataset is emply, or even if it does not exist at all.

Syntax:
Smacro genrpt (dsn=) ;
21if %ovafunci{existi{&dsn)) = 1 %tthen %do:
(let dsid = %asvefunc (open(&dsn) ) ;
tlet nobs = kaysfunc(attrn(&dsid,nobs));

$if &nobs GT 0 %then %do;
Yput NOTE: &nobs obs will be reported from &dsn. . ;

Ulaollal LERIL L 1IN SYylllas L[IELE

fend:

belse &do;
fput NOTE: 0 obs in &dsn Producing placeholder report.
*zAlternative reporting syntax heres;

bend;

(let re = %svasfunciclose(&dsid] ) ;

tend:
telse %tdo;
Yput WARNING: Dataset &dsn does not exist. ;
tend:
Smend genrpt;
tgenrpt (den=szas) ;

11



Examples of Standard Metadata from SASHELP

Standard Metadata for all Domains and Variables

1. vtable: Confirm # of datasets, observations and
datetime stamps

2. vtable: Confirm required datasets and variables

3. vcolumn: Confirm # and type of variables and
attributes

4. vcolumn: Confirm order of variables

12



Examples of Customized Metadata

Proc SQL Custom Metadata on Key Domains and

Variables

1.

Confirm # of patients

2. Confirm required non-missing variables
3.
4. Confirm descriptive statistics on key categorical and

Confirm not less than Maximum variable lengths

continuous variables

Confirm compare and contrast previous datasets,
attributes (more/less datasets/records/variables)
Confirm no duplicate records in each dataset
Include codelist dictionary from each dataset, ex.
lab units

13
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