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Agenda ph/US?

€ Background
€ How to read SAS Metadata & Data using C#

€ Main functionalities of Easy Listing tool

®Q&A
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Background




Challenges

® DM Data review challenges
® Data from different EDC systems with different formats
® Data are scattered in different EDCs, Server folders
® Data structure not consistent across studies
® Need database programmer’s help on even simple requests

® Data need to be reviewed by cycles



Solutions ph/US-?

® Find the solutionto ....

® Standardize source data format
Using sas7bdat as the source format, the sas variables includes both
variable name and label

® Centralize data from different source (EDC, external data)

® Data can be imported and refreshed by cycles

® DM can visually design simple listings and save listings.

® Support complex listing design

® Listing results can be exported separately or by batch
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How to read SAS Metadata
& Data using C#




Prerequisites

® Prerequisites

® Develop Tool: Visual studio 2010 express
® Database: SQLServer express to store listings, sas metadata, data
® SAS OLEDB Provider: can be downloaded from SAS website

Or SAS universal viewer which contains sas oledb provider

All Downloads » SAS Providers for OLE DB
Downloads
SAS Providers for OLE DB

Release 9.47 - MAY 2018

The SAS Providers for OLE DB allow you to access SAS data through OLE DB and ADO. By selecting different access components, you will be able to access SAS data througt
information on the different access options, see the installation instructions.

To begin the download process, select the item in the table below which best meets your needs.

SAS Providers for OLE DB

Microsoft® Windows® for x64  SAS Providers for OLE DB - Web | sasoledbweb_ 94180 _wx6_ xx__web__1.zip | 516MB 556MB 2018-05 pdf | txt

Windows SAS Providers for OLE DB - Web  sasoledbweb_ 94180__win__ xx_web_1zip  516MB 556MB 2018-05 pdf | txt




Key points - metadata(l) ph/US-?

® Key points to read SAS dataset metadata using C#

® Setup an OleDbConnection
® Use GetOleDbSchemaTable method to read the metadata to DataTable
® Loop DataTable to get the SAS metadata

0leDbConnection en = new OleDbConnection():
cn. ConnectionString = @ Provider=sas. LocalProvider; Data Source="" + v_folder + "' ";

//try

/1
cn. Open() ;
DataTable [schema] = fen. Get0leDbSchemaTable(01eDbsSchenaGuid. Columns, new object[] { null, null, t_in });
if (schema.Rows. Count > 0)

{




Key points - metadata(2)
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® The metadata includes...
® SAS dataset Name
® Column Name, data type
® Description
[

Format, length, precision

| table_name j

study_name]type column_name ordinal_p... |datatype character... |description I]]format_n... format_lel‘
dm

‘TestStudyl T dm MinCreated 26 5 0|Earliest data creation ti..| IDATETIME

TestStudyl T dm MaxUpdated 27 5 0|Latest data update time | [DATETIME

TestStudyl T dm SaveTS 28 5 0| Timestamp of last sav... | |DATETIME

TestStudyl T dm BRTHDAT 29 5 0|BRTHDAT DATETIME

TestStudyl T dm BRTHDAT_RAW 30 130 30|BRTHDAT (Character) ||$

TestStudyl T dm BRTHDAT_INT 31 5 0|BRTHDAT Interpolated ||DATETIME

TestStudyl T dm BRTHDAT_YYYY 32 5 0|BRTHDAT Year

TestStudyl T dm BRTHDAT_MM 33 5 0|BRTHDAT Month

TestStudyl T dm BRTHDAT_DD 34 5 0|BRTHDAT Day

TestStudyl T dm SEX 35 130 3|SEX S

TestStudyl T dm SEX_STD 36 130 3|SEX Coded Value S

TestStudyl T dm AGE 37 5 0|AGE

TestStudyl T dm AGE_RAW 38 130 9|AGE (Character) S




Key points - Data(l)

® Key points to read SAS dataset DATA using C#
® Setup an OleDbConnection
® Use OleDbCommand to get an OleDbDataReader object
® Loop OleDbDataReader to get the SAS data.

® Note: SAS date start from 1960-01-01 while Sqlserver date start from 1900-01-01,
a conversion is needed while read sas date.

cn. Open() ;

// Create an 0OleDbCommand object and tell it
// to open the specified table.

0leDbCommand emd = cn. CreateCommand () ;

cmd. CommandType = CommandType. TableDirect;
cmd. CommandText = t_in;
LExecute the command and get an 0leDbDataRegder object.

hleDbDataReader reader = cmd. ExecuteReader () ;

while (reader.Read())
1
DataRow dr_new = dt. NewRow() ;
for (int j = 0; j < reader.FieldCount; ++j)
{
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Key points - Data(2)

® The DATA looks like this...

DAT |BRTHDAT... |BRTHDAT... |BRTHDAT... | BRTHDAT... | BRTHDAT... | SEX SEX_STD  |AGE AGE_RAW |RACE |RACE_STD |RACEOTH

¥

»1 33/7/12 19930712 1993/7/12 1993 7 12 % F 2 24 prd 1

2 07/7/11 200707 11 2007/7/11 2007 7 11 % F 10 10 R 1

3 55/12/10 19951210 1995/12/10 1995 12 10 % F 22 22 i 2 Hi
4 D1/5/29 20010529 2001/5/29 2001 5 29 8 M 16 16 R 1

5 17/9/26 20170926 2017/9/26 2017 E 26 % F 1 1 R 1

6  52/10/11 19921011 1992/10/11 1992 10 11 B M 24 24 il 1

7 39/1/1 19990101 1999/1/1 1999 1 1 ] M 19 19 it 99 1
8  1/7/5 19910705 1991/7/5 1991 7 5 % F 25 25 R 1

9 33/7/12 19930712 1993/7/12 1993 7 12 % 1 24 24 R 1

10 92/12/1 1992121 1992/12/1 1992 12 1 ¥ 1 24 24 R 1

11 52/1/1 19920101 1992/1/1 1992 1 1 ¥ 1 it 99

12 51/6/29 19910629 1991/6/29 1991 6 29 8 2 27 27 R 1

13 3/10/1 19931001 1993/10/1 1993 10 54 1 25 25 Hifh 99

14 93/3/1 19930301 1993/3/1 1993 3 B 2 24 24 i 99 His
15 51/6/29 19910629 1991/6/29 1991 6 29 % 1 27 27 R 1

16 19/12/20 20191220 2019/12/20 2019 12 20 % 1 0 0 it 99
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Main functionalities of Easy
Listing tool




Data Import C/Use

® Data Import

@® Select Study, Folder contains datasets, click “Import Data”
® Data will be refreshed each time

@) Import Data - O X

Study: |TestStudy1 o |

Source Data: |C:'\Users'xiean'\Desktop\liuyvang30581 HJ_TPVI_PI_592 201810191 |...

Import Data |




Raw data phUS

® Raw data

® Imported data will be shown in “Raw data”, click to view the data
o) Easy Listing - Prod

File  Edit Help
MEEHS 4@ e

TestStudyt VI Drag 3 column header here to group by that column
g’} S:li::::mu“ - projectid project Istudyid Ienv‘ronm... subject Id |Study Sit... |Subject siteid lSite ISite Number
[ Listings '
@ Views »1 |871 HJ-TPVIPI 67 UAT 12831 320 WS001 51 YWFE... WS
BI'!"‘ R’é"”"‘ | 2 |87t HI-TPVIPI 67 UAT 12843 320 ws002 51 WFE... WS
Tioull l 3 en HI-TPVIPI 67 UAT 12894 320 Wws010 51 Tl WS
ol 2etyn 4 |871 H)-TPVIPI 67 UAT 12899 320 WS045 51 T, WS
o0l ae2 5 871 H)-TPVI-PI 67 UAT 12903 320 WS050 51 T, WS
o0l 2e2ym 6 |[871 H)-TPVIPI 67 UAT 12911 320 WS098 51 Tlif&k... WS
g0l aeym 7 871 H)-TPVIPI 67 UAT 12940 320 WS021 51 wAE... WS
ol ce 8 871 H)-TPVI-PI 67 UAT 12952 320 Ws017 51 TH&E... WS
9 871 H)-TPVI-PI 67 UAT 12975 320 006 51 TR, WS
10 |871 H)-TPVIPI 67 UAT 13050 320 WS004 51 Tlif&k... WS
11 |871 H)-TPVIPI 67 UAT 13066 320 WS007 51 ... WS
12 871 H)-TPVI-PI 67 UAT 13082 320 WS008 51 TliHE... WS
13 |871 H)-TPVI-PI 67 UAT 13097 320 WS012 51 T, WS
14 |871 H)-TPVIPI 67 UAT 13109 320 013 51 Tli&k... WS
15 |871 H)-TPVIPI 67 UAT 13116 320 001 51 TliE... WS
16 871 H)-TPVI-PI 67 UAT 13129 320 WS015 51 TliHE... WS




Listing Design(1)

® Listing Design -- Visually design
® From Utilities = Listing design
o) Easy Listing - Prod

File Edit Tools Help
NEFHS $aRa e

Select table/tables
Select columns, update label if needed

v|

- §, Administration = Support multi-table joint

Support multi-table Union

P& Listing Design
----- x Excel Merge/Split
i X Batch Listing
@ Views

=-§7 RawData

g0l ae

ollu ael

ol aeisn
o) ae2

ol s
] sem

ol ce
tl] o
~o0f) om1
ol ntm

Scripts will be auto-generated

Listing can be saved to database




Listing Design(2)

Table Type
ae Table

ael Table
aelyn Table

ae2 Table
ae2yn Table
aeyn Table

ce Table

cm Table ¥
< >
Columns: () Questior
Column Label A
AEENDAT AEENDAT
AEENDAT_RAW  AEENDAT (C]
AEENDAT_INT  AEENDAT In-
AEENDAT_YYYY AEENDAT Ye:
AEENDAT_MM AEENDAT Moy
AEENDAT_DD AEENDAT Dar
AESEY AESEV
AESEV_STD AESEV Code:
AEREL AEREL
AEREL_STD AEREL Code:
AEACH AEACH
AEACH_STD AEACN Code:
AESER AESER
AESER_STD AESER Code:
AEOUT AEOUT
AEOUT_STD AEQUT Code.
AEDIS AEDIS
AEDIS_STD AEDIS Code:
AEOCTINM AEOCTIM
AESERO AESERD
AESERO_STD AESERO Cod: v

Selected ... Label Selected _Tables Alias JoinType Alias | dn |
Site Site name dm dm Left Join Type |Left Join vl
Subject Subject nam/ | ae ae Inner Join I Todate I
ERTHDAT BRTHDAT

SEX SEX Table Alias Question Comparator

RACE RACE ldn  +[subjectTd v|[= | ® Question D) Value Add

RACEOTH RACEOTH Cond

AETERM AETERM [.e v [sub jectId v ]

AESTDAT AESTDAT —

AEREL AEREL { condition

AESEV AESEV dm. subjectId = ae. subjectId

AEOUT AEOUT

< >

Label |m Coded Value Order By l | (use number, like 1,2,3,4)

[woene || Ran  |[  add |

Results sgL

Site name  Subject n... BRTHDAT SEX RACE RACEOTH AETERM AESTDAT  AEF ~

»1 k... WS001 1993/7/12 * B2 gimiEt... 2017/7/17 &%
2 k... WS002 2007/7/11 % UHE
3 k... WS010 1995/12/10 % Hith HhE FIFIRE... 2018/9/15 ©f:
Bl ZWhix... WS010 1995/12/10 %z Hith HhE TRk 2018/9/16 ToJf
5 ZWhix... WS010 1995/12/10 #* EHith [55)iE A EES4R... 2018/9/17 Olf
6 k... WS045 2001/5/29 B R BE
7 YWmhx... WS050 2017/9/26 % U RE
8 XWmhE... WS098 1992/10/11 B R HE
9 k... WS021 1999/1/1 B8 Hith 5%
10 Xlmh&... WS017 1991/7/5 % UHE Fih 2017/3/4 ©lf ~
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Listing Design(3)

® Listing Design -- Visually design
® After listing is saved, it will be shown in “Listings”

v‘ Drag a column header here to group by that column
{‘f:; o msraton Stte name | Subject n... | BRTHDAT | SEX [RACE |RA... |AETERM  |AESTDAT |AEREL  |AESEV
EI e ¥
‘z"'m“““ oin Listin] 1 [ ‘wsoo1  1993/7/12 % Wik Gt 2017/7/17 EEXE 2B
@ Views 2 |yl WS002  2007/7/11 %k Wik
#-§7 Raw Data - R —
3 Wk WS010  1995/12/10 ¥ Hit i LIRS 2018/9/15 EIREEE 1B
4 | XWAHK.. WS010  1995/12/10 % B EB RiEZ 2018/9/16 ERAR 28
5  |XWmik.. WS010  1995/12/10 % Hil i ALEME.. 2018/9/17 EIREE 3B
6 |XWmik.. wso4s  2001/5/29 B Rk
7 |wwmsk.. wsoso  2017/9/26 % Rk
8  |Wifk.. WS008  1992/10/11 B R
9 |k wso21  1999/1/1 B Hi i
10 |XWdsk.. Ws017  1991/7/5 % ik 15 2017/3/4  EEGEX 3B
11 Zlisk.. 006 1903/7/12 % ik Q.. 2017/7/15 EIREEE 2%
12 | wlifK.. WS004  1992/12/1 % R
13 | Wl WS007  1992/1/1 % i
14 |l WS008  1991/6/20 B Rk
15 |k WS012  1993/10/1 % i
16 | wlik.. WS012  1993/10/1 % i
17 |Zlimsk.. 013 1903/3/1 B =i @i GE 2018/1/12 ElfgEE 1R
18 K. 001 1991/6/20 % Rk
19 XK. WS015  2019/12/20 ¥ Hih kA 2019/5/16 &EEX 1B
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Listing Design(4)

® Listing Design — by SQL scripts
® From “Administration” = Listing Maintenance
® Add or Edit SQL scripts and save

VI [ Add listing ] |Im‘| I Delete I

1o 4 .. . . :
~~~~~ Listing Maintainc study INarne l istingdesc istingsal
‘ Loadinz History 1 TestStudyl DM-AE join listing DM-AE join listing SELECT dm.[Site] "Sif

@-42p Utilities
{ =[] Listings

m-AE s 1 . t .
..on‘qiﬂ"s Jonm Sshm @ Edit Listing - - »

| ®-§Z Raw Data Listing Name [DM-AE join listing

Description |[IM-AE join listing

LS B L

Study ITestS tudyl ~ I

sQL SELECT dm. [Site] “Site name”

, dm. [Subject] “Subject name or identifier”
, dm. [BRTHDAT] "BRTHDAT”

, dm. [SEX] "SEX”

, dm. [RACE] “RACE”

, dm. [RACEOTH] “RACEOTH"

1 , ae. [AETERM] “AETERM”

3 , ae. [AESTDAT] "AESTDAT”

, ae. [AEREL] “AEREL”

i , ae. [AESEV] "AESEV”

, ae. [AEOUT] "AEOUT”

| FROM TestStudyl_dm dm

left join TestStudyl_ae ae

ON dm. subjectId = ae. subjectId




Listing Export (1) C/Use

® Export single listing

® From raw data or listing data, right click and click “Export”

i column header here to group by that column

Site name | Subject n... |BRTHDAT |SEX |RACE |RACEOTH |AETERM  |AESTDAT
RWdisK... WS001 1993/7/12 % B B4t 2017/7/17
k... WS002  2007/7/11 % R

ZdsK... WS010  1995/12/10 ¥ =2 LIFIRiE...  2018/9/15

k... WS010 1995/12/10 %
wiF&k... WS010 1995/12/10 %
wlifdsk... WS045 2001/5/29 B
k... WS050 2017/9/26 *
k... WS008 1992/10/11 B
wWF&k... WS021 1999/1/1 B Hifh bhgicd

mtkixz:  2018/9/16
A FESE... 2018/9/17

:




Listing Export (2)
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® Export listings by batch
® From “Utilities” = ”"Export by batch”
® Select listings from “Listing” and “Raw”, click “Generate”
® Conditions are supported like to filter subjects or sites

Batch Task
Batch Name [Batch Listingl | [] Add/Update Batch listing?
Data Type Raw
I Selected Listings
Name type ID Name type II
ae Raw 0 IM-AE join listing Listing 1
ael Raw 0 ae Raw 0
aelyn Raw 0 cm Raw 0
ae2 Raw 0 | . -
ae2yn Raw 0 > | t ‘
aeyn Raw 0 —
ce Raw 0 I + ‘
cm Raw 0
cml Raw 0
cemlyn Raw 0 ¢
Y o =T
dm Raw 0 «
ds1 Raw 0
ds2 Raw 0
ds3 Raw 0
ex Raw 0
iel Raw 0
ielperf Raw 0
1e2 Raw 0
< > < >
Conditions

| Generate

® Result like this...

o

Microsoft Excel
97-2003 1§01
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