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ABSTRACT

Presentation of an application whose purpose is to visualize SAS Data Set (displaying exact numerical values,
coded and decoded values, variables attributes, formats description, selection of variables, freeze panes
functionality, ...), then to explore data (quantitative and qualitative descriptive analysis of variables -or any block of
selected cells, search functionality, SQL filter, auto-generation of SAS Code, SAS Code submission, ...).

This copyrighted software has been developed for Windows platform using the .NET framework (language C#), a
Microsoft technology.

The development of this User-Interface driven Application was motivated by:
— a need to increase productivity for SAS Programmers,

— aneed to facilitate the knowledge of data by Statisticians, being SAS users or not: they can directly access and
explore SAS data sets with no knowledge of SAS syntax.

- ... and, subjectively, by the difficulty to find on the market a satisfying SAS data set viewer!

INTRODUCTION

We are working in a complex environment, doing complex things... But some simple things need a reminder:

A basic question concerning the Data Set we are looking to: “Is what we see really what we get (when deriving
variables or when receiving external data)?” In other words, does the displayed data represent the stored value?
Furthermore, how much time do we spend on doing repetitive “simple things” like sorting data, filtering data,
frequency or quantitative analysis: how many “Proc Print”, “Proc Sort”, “Proc Freq”, “Where/If’ clauses at the end of
each day? To save time, some of these elementary steps are sometimes simply not realized.

Many SAS Tools to Visualize/Explore data already exist:

—  SAS Viewer V8.2 / V9 (problem with filter, decoded variables, reordered variables, scrolling, etc...[5])
- SAS Explorer Window

—  SAS/AF applications (cost for development/deployment, flexibility limitations)

—  SAS FSP (not really user-friendly!)

So, What are our Pretensions? Mainly 3:
- A) Visualize data,
- B) Visualize data,
- C) Visualize data.

The first part of this paper identifies the requirements. Then, the technical development is approached.

VISUALIZE DATA IS A RIGOROUS INITIATIVE

VISUALIZE... THE EXACT STORED VALUE
Here is a basic data step syntax, submitted within a SAS session:
*-—— Data Sample: expected numerical value is 0.3;
Data InputData;
x=0.3; output;
x=100.3-100; output;
x=3*0.1; output;
x=3*1/10; output;
Run;
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SAS Output The SAS System
(Proc Print)
Obs= *
1 0.3
2 0.3
3 0.3
4 0.3
SAS Data Explorer b |
1 0.3
2 0.3
3 0.3
= 2]
SAS Viewer % |
(formatted values) 1 0.3
5] 0.3)
| & 0.3
SAS Viewer ] x
(unformatted values) 1 0.300000
E" 0.300000
3 0.300000 |
4] 0.300000

The developed “Data
Set Viewer” application
0.3

0.2999993999933993716
0.530000000000000004 I
0.3

Figure 1.1 : 5 different layouts of common data visualization tools representing how the 4 numerical records of

X" are displayed.

As expected, all the SAS tools used to visualize data are displaying values of 0.3, excepted for the developed “Data
Set Viewer” application...

Hummm... am | Wrong?

This following syntax submitted within a SAS session will definitely status on which tool is leading to a wrong display
of the stored data, or not:

*——— Test some (un)equalities;

Data Test It;

Set InputData;

Format x 22.20;

if x=0.3 then Flagl=l; else Flagl=0;

if x=0.29999999999999716 then Flag2=1l; else Flag2=0;
if x=0.30000000000000004 then Flag3=1l; else Flag3=0;
Run;

Using the same tools as previously, let's see

- How the 4 numerical records are displayed with a 20 decimals format.

- How will be resolve the equality test of “Is equal to 0.3?” (See “Flag1” variable)

— If the displayed data is equal or not to the stored value (See “Flag2” and “Flag3” variables)
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SAS Output The SAS5 Syv=tem
(Proc Print) Obs x  Flagl Flag?  Flag3
1 0.30000000000000000000 1 0 0
2 0.29999999999999000000 0 1 0
3 0.30000000000000000000 0 0 1
4 0.30000000000000000000 1 0 0
SAS Data Explorer i FlagT Flag2 Flag3 |
1 0.20000000000000000000 1 ] ]
2 0.29933333333333000000 ] 1 1]
3 0.20000000000000000000 ] ] 1
4 0. 30000000000000000000 1L 0 0
SAS Viewer ¥ | Flagl | Flag2 | Flaga |
(formatted values) i 0.3 1 0] ol
_2| 02999999999 0 1 ]
L= 0.3 a o 1
4] 0.3 1 0 ]
SAS Viewer x | Flagl | Flagz | Flag3 |
(unformatted values) i) 0.300000 1.000000 0.000000 0.000000 |
2] 0,300000 | 0.000000 | 1.000000 | 0.000000 |
| 3] 0.300000 | 0.000000 | 0.000000 | 1.000000 |
L 4] 0.300000 1.000000] 0.000000] 0.000000 |
The developed “Data w Flagl Flag2 Flag3
Set Viewer”
application (0.3 1 0 0
0.29999999999999716 0 i a
0.30000000000000004 | 0 a 1
0.3 1 a ]

Figure 1.2 : 5 different layouts of common data visualization tools testing a set of equalities.

Referring to the SAS tech. note TS-654 [1], we learn that “the decimal values 0.1 and 0.3 do not have exact binary
representations. In decimal arithmetic 3*0.1 is exactly equal to 0.3, but this equality does not hold in binary
arithmetic. Although there are various means to store numbers, SAS uses floating point, or real binary,
representation to store all numeric values.”

SAS Institute represents data like they were supposed to be instead of what they really are.

This makes sense as it is the expected result, but what happen if you receive an external Data Set containing a

decimal variable? Will you be able to directly distinguish the 4 records presented above?

- If we have to derive from the variable “x” in our sample, a primary endpoint equal to “Yes” when lower or equal
to 0.3 and to “No” when greater than 0.3, this will probably lead to misunderstood (in the sample why the record
number 3 is not derived as “No”?). Even if, in a better case, you are using a rounding function, you have to
measure the impact of this step (see Chapter 16, "Propagation of Rounding Error," in Elements of Numerical
Analysis by Peter Henrici [6]).

Best, and simplest solution is to be able to visualize the exact stored value of the data.

VISUALIZE... THE EXACT RESULT OF ANY REQUEST/FILTER

No application can be guarantied “bug-free”, the goal in this section is to present some problems that have been

considered as critical, because of the absence of error/warning message, even if a result is returned to the user.

Some SAS Viewer bugs related to the filter function are well known [5], for instance:

—  Conflict between the variable name “missing” and the value “missing”.

—  SAS comparison operator “I=" can lead to trouble, furthermore mnemonic operators can not be used. It is
necessary to use a documented well-known language for request syntax: the easiest is maybe to allow the use
of SAS SQL syntax in our data visualizer.

A strategy that can be used, to ensure the result of your request is exactly corresponding to what you would have in

a SAS Session, is to submit the text of the request in batch mode, soliciting SAS/Base. You will also have the

opportunity to visualize the Log of your submission and to control the accuracy of the submitted request.
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Fle  Data  Edi/wew J about..
P41 of 42001 | b B | X | 2} Refresh - Find: Go! 545 SQL Where Clause: gt 10 and nok missing(p) Submit! l
Kk D b n SumExp01 SumExp02 Probsel
» jn.ns 01 11 |0.50835756298336685 0.0996615954395931 | 0.60704915842295902
g 1) Text of the Where
z 0.05 01 12| 052101641316297742 0.098449081867137953 | 0,619465459503011539 g f
0 Clause is inserted in a
z 0.05 01 13 | 0.53253693974050542 0.0975757008616758 | 0.63011264060238426 P
0 SAS program being
z 0.05 01 14 | 0543142758491019  0.096228056135624108 | 0,63937081462684309 - -
submitted in batch
Oz 0.05 01 15 | 055298096470808866 0.09455148529629076 | 0,64753245000437942 mode
Oz 0.05 01 16 | 0.562165491902482  0.09265746028333223 | 0.65482295218581421
Oz 0.05 01 17 | 0.57078618633032974 0.090630278725665973 | 0.66141646505619567
0|z 0.05 01 18 | 0.57591507412130663 0.050532794361186176 | 0.667447868482493 2) Autogenerated SAS
Oz 0.05 0.1 19 |0.5866107631358158 | 0.086411160522247635 |0.67302192366040559 code is displayed to
(H]H 0.05 01 20 |0.59392158741347179 | 0.054298667099833816 | 067622025451 530857 the user who wants to
[m]E] 0.05 0.1 21 |0.60088789109097851 | 0.0822158792959510643 65408075312 re-use the syntax
|l s ni n_AN7E4L 14410131 I 0 A2 2 2
- FEATEd ON: UD.UD SUUG 12710034
_ Modified an: 15.08.2007 11:58:40 3) A summary of the A ||| Autogenerated SAS Code | Graph Output | Yariables Attibutes | Variables Codes/Decodes | Mema...
- Last Accessed on: 28.08.2008 00:00:0 submitted request is edited w--- 42001 Record(s] - 7 ¥ariahle(s) kept after this SOL STatement; »
- Number of Observations: 46314 q Froc Sql;
- Number of variables; 7 Create Table Work.InputDataSet
= as select * from Work. InputDataSet
— b where n gr 70 afd nor missingip)? =
his SQL WHERE CLAUSE has been submitted: n gt 10 and not missing{p Quit: =
42901 Record(s) and 7 Variable(s) kept. :

Figure 2 : Basic subset of data in the “Data Set Viewer” application.

VISUALIZE... IN THE SAME TIME CODED/DECODED VARIABLES

Why choose between a layout with formatted values or a layout with unformatted values?
Print coded and decoded variables is useful in particular :

with Start/End dates if you want to easily estimate duration,

to avoid any confusion on dichotomous variables coded using 0 and 1, or 1 and 2 (“Yes”/”No” variables : Is the
code used for “No” equal to 0 or equal to 27?).

[¥] DataSet INPUTDATASET located empiSAS Tempora es\_TD 2
File  Data  Edit{View [ About..
P4t of3 | b K| K | 2 Refresh | JFind: Go! | F 55 5oL where Clause: Subrmit!
] ‘VAR1' decoded 'vAR2' decoded 'VAR3' decoded ‘start’ formatted ‘end’ formatted
A with YN1F. Format B2 with YN2F. Format T with CATF. Format BT as date end as date
» )2 a5 1 es 1 1 17770 |26.06.2008 18027
(H ] Na Mo 2 2 17750 |06.08.2008 17773 29.08.2003
[ |l Mo 2 Mo 99 »Z 17300 |14.05.2007 17773 29.08.200%
* |0
1) User defines the folder where are stored the
Formats Catalog. then the format dictionnary is
displayed.
NB: if a SAS session is active. the formats located
in the WORK library can automatically be loaded.
SAS Uataser currenty aispiayea: " T
- CHTEMP\SAS TEMPORARY FILES\_TD1544\WNPUTDATASET.SA578DAT 4| | Autogenerated 545 Code | Graph Duput | ¥ butes | Vaiables Codes/Decodzs | iem..|
_ attributes: Archive [ Locate FORMATS Catalog / Frogiam | (4] Lead WORK Formats | [< %) Edit Prec Fomat_|
- Created on: 26.08.2008 19:15:36 FMTHAME START END LABEL MIN bl DEFALLT
- Modified on: 28.08.2006 19:15:36 » 1 1 1 1 40 2
- Last Accessed on: 28.08.2008 19:15:36 A
= CATF 2 2 2 1 0 2
- Mumber of Observations: 3
- Mumbar of Varisbles: 5 EaTF L s 2 ! il 2
YMIF 0 i Na 1 40 3
YNIF 1 1 Yes 1 0 3
ariable ¥AR1 is coded using the format YN1F. =
- The Code 0 is decoded as: 'No' YN2F 1 ! Yes ! b 3
- The Code 1 is decoded as: 'Yes' NIF 2 P o ] m 3
*
variable YARZ is coded using the format ¥N2F.
- The Code 1 is decoded as: 'Yes'
- The Code 2 is decoded as: 'No' < |l I | >

Figure 3 : Reliability between coded and non-coded variables

SOME OTHER “GOOD-TO-HAVE” FEATURES

Additionally to the previous “must-have” features of a data visualizer, here is a list of some -subjectives- useful
functions a Data Set Visualizer could have:
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- Comfort to navigate trough Data Set using a freeze pane functionality, alternate lines color, variables selection
or hide some variables, move or sort variables.

— Possibility to select a Data Set stored in the “Work” library of a current SAS session.
— Track any action made by user (event Log window).

- Auto-generated SAS Code to store actions realized by user (e.g. after a query, an SQL statement is generated,
this allow user to retrieve this selection in a SAS Program after a copy-and-paste)

—  Short keys for descriptive analysis that allow quick checks on data (consistency)

— Generate SAS Syntax like Proc Report Statements, or code to export the displayed Data Set into Excel
controlling labels and formats, ...

— Display a graphical description of data

- Save an auto-generated PDF report of your session (containing the generated SAS code and outputs)
—  Possibility to submit SAS code (useful for derivation, consistency checks on a Data Set )

—  Export the displayed Data Set in CSV, TAB or XML format.

All this in one-click...

...How to do it?

A DEVELOPMENT USING .NET® TECHNOLOGY

WHAT IS .NET®?

The Microsoft .NET Framework is a software technology that is available with several Microsoft Windows operating
systems. It includes a large library of pre-coded solutions to common programming problems, a runtime or virtual
machine that manages the execution of programs written specifically for the framework, and a set of tools for
configuring and building applications. The .NET Framework is a key Microsoft offering and is intended to be used by
most new applications created for the Windows platform.

This free development platform can use these languages: C#, Visual Basic, Visual C++, Jscript, J#.

An other point of interest: the .NET framework is well documented.

L -+ WindowsFormsApplication1 - Microsoft Visual C# 2008 Express Edition

Eile Edit ‘ew Projeck Build Debug Data Tools ‘Window Help

EnREE A== - R e N RN =} g
i 12 =1 | oF o ol | 2 : - 1 L] =8 = = "t
Object Browser -~ Forml.cs [Design]™®  start Page ~ X | Class Yiew - 0 X
=] = -
o |
5 BIEE <Search= - B
[#-J Syskem.Daka,DataSetExkensions ~
[#-+iJ System,Deployment
[#-3 Syskem.Drawing
[H-3 System.wWindows . Forms
[H-3 Syskem.=ml
i Swskem, il Lina hs

qﬂSolution Expl... T_/}Class Wigw |5 Document O

Properties
Forml Syskem.windows, Forms,.Form -
Error List - 0 X
®=: A =] | &F
|Q 0 Errors | |_;30 wWarnings | |_!) 0 Messages == » =
. " . . Tag ~
Descrip...  File Line Column Project
Form1l
TopMost False
Transparencykey |:| w
Text
The text associated with the control.
Ready

Figure 4 : Start page to design a .NET application in Microsoft Visual C# 2008 Express Edition.
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TWO STRATEGIES TO INTEGRATE SAS WITHIN THE .NET ENVIRONMENT

To visualize SAS Data Sets, run SAS programs, view SAS Log or SAS Lst files, you can mainly consider two

options:

— To specifically visualize a SAS Data Set within an .NET object, use an OLE DB adapter. You can use the batch
mode to execute your SAS programs (specifying in your command line the destination of Log and Lst files).

—  To use SAS/Integration Technologies and its SAS Integrated Object Model (IOM). At first, a SAS Workspace is
created (COM/DOM/IOM Bridge); then it allows you to take benefit of one of these services: DataService,
FileService, Utilities, LanguageServive. We can particularly note some useful features offered by this set of
services, very flexible and powerfull:

— DataService allows you, between others, to manage librefs(assign/deassign/iterate)
— and within the Utilities Service, you will find a FormatService that can applied SAS Formats to returned
data.

Your choice can be based on cost (SAS/Integration Technologies must be licensed with V8 and higher if you choose
the SAS IOM option), performance, maintenance criteria ... or your level of SAS addiction : this implies your
dependence of future SAS versions, and that your data visualizer tool is dedicated to SAS Objects/Services.

IMPORT SAS DATA SET IN THE FRAMEWORK ENVIRONMENT

— Atfirst, it is better to automatically copy locally the selected Data Set you want to display: this allows you (or
anyone else!) to continue to work on this data in your (or any) SAS session with no error message concerning
the Data Set accessibility. You can update the displayed data set with a “refresh” button.

f¢ To copy the data set to ke wizualized under a local "TEME™ Folder I
File.Copyi3electedFile Public, "C:\\Temp\\_" + currentFile + currentExt, true);

f¢ To 2et the copied file az Hidden

File.SetEttributes["C:\\Temp\\_" + currentFile + currentExt, Filelttributes.Hidden):

Figure 5.1 : The .NET class “System.lO.File” provides a static method to copy an existing file to a new file
(overwriting a file of the same name is allowed)

—  Then Import SAS Data Set into the .NET object: DataGridView

/¢ Feprensent an in-memory cache of data
System.Data.DataSet 3as3Ds = new System.Data.Datafet ()

/¢ Represent and open connection to the data source (the local copy of the $45 data file i= opened)
ClelbConnection sas = new OlebbConnection(@"Provider=sas.LlocalProvider; Dats Source='C:hyTemph ':"):
sas.Cpenli)

/¢ Bepresent @ stored procedure (or & 30L comwsmnd!)] Lo eXecute against a data Source
OlelbConmmand sasCommand = sas.CreateCommand ()

sasComopand . CommmandType = CommandType. Tablebirect:

sasCommand. CommwandText = " " + FILESTRING;

/¢ Define the CLE DE adapter
Olelbbatsidapter da = new OlelbDatslidapter (sasConoand) !

/¢ Add or refresh rows in "sasDs" to macth those in the data source
da.Fill (sasD=s, "ZasData'):

/4 Close the connection to the data source
sas.Claose ()
DataGridViewl.DataSource = sashs.Tables["3asData™]:

Figure 5.2: Sample of a C# syntax used to import a SAS Data Set using an OLE DB adapter. SAS Integration
Technologies offers an other very powerful way to integrate SAS objects.
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— Manipulate your DataGridView Object. The .NET Framework Class Library is documented on the MSDN
Website [3]: sample code are provided for a wide variety of programming language environments such as C#,
Visual C++, Jscript, J#.

B WindowsFormsApplication1 - Microsoft Visual C4 2008 Express Edition

Ele  Edt Yew Eroject Buld Debug Dagta Fomat  Tooks Window Help

Fen e A - N T NI N R e e - || OlenbDatasdzpter G e e 2 T RE
i W N N W R O e BN R I - = ) o R T P O 0 N e P15
| Toobox: > B X Forml.cs[Design]* Stat Page | Object Browser ~ 5| Solution Explorer - Solution WindowsF... ~ I X |
= All Windows Forms | Q’u B [ELEE |
I, Pokier | 1 [Sahdion ‘WindowsFormsapslicationl (1 project)
El Tworker = WindowsFormsApplicationl |
17 BindingNsvigster & [ Properties
24 Bindngsource B [5H References
i ® ] Formil.cs
) Button %] Program.cs

53] DirectoryEntry

£ DirectorySearcher
[ 3 DomainUpDown
@ ErrorProvider
it EventLog |
25 Fiesystemwatcher 2|
= FlowLayoutPans|
3] FolderBrowserDialog
ldd FonDislog
™
[FT) HelpProvider -
413 HscroliBar i
B (DataBindings)
2P, Inagellc (Mame) dataGrid¥iew1
A Label AccessibleDescription
A LinkLabel Accessiblehame
*3 ListBox AccessibleRole Defaul
* Listiew Alowbrop False
: Texts AllowUeerToRddrows Troe
= & AlowlserToDeleteRa True
I Penit AlowserToOrderCob False
¥ MessapeQues | AlowlisarToResizeCo True
| Error List S AllowlserToResizeRo Trus
| - AkematingRowsDefa DataGridviewCelStyle -
|[@0Erers ] [ 8 0 wanns] [D 0 escoges] anchor Top, Left
Description Fie Line Column Project AutoSizeCohumnstod None
AutoSizeRowsHods  Nane
BackgroundColor [l ApoWorkspace
 (ApplicationSettings)
Maps property settings o an application
conifigurstion file.
Ready 187 o 474259

Figure 6 : The DataGridView Object that has been dragged-and-dropped from the Windows Forms library can
then be customized using the properties listed in the “Properties” frame.

—  Create your personalized application following your wishes... a set of Windows Forms is available (Common
controls, container, Menus and Toolbars, Data, Dialogs, ...); you can also enrich your application with the
different contributions of the .NET programmers community, very active.

Dedicated in a first time to SAS Data Sets, this tool can integrate other useful data formats. The presented
application allows to visualize and explore S+, Excel, TAB, CSV data files (additionally to the functionality of export
into CSV, TAB, XML format).

Visualization, exploration, descriptive analysis and export of data are independent from the native data format. For
the user, there is no apparent conversion of the data file, what could be the format of the file.

CONCLUSION

The developed application is a sample of what can be done using the .NET Framework technology. Defining the
need is crucial: technically, you can create a flexible and reliable application that ensures a high level of quality in the
data visualization, respects data integrity and finally allows a better knowledge of your data.

This application can be used by developers, statistical programmers, statisticians, medical writers: ... any one who
manipulates SAS Data Sets, in the pharmaceutical industry or not.

Why focus on the development of a Data Set visualization application? Maybe because the “power to know” starts
with “the power to show™!
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COPYRIGHT

The presented application has been developed in my spare time and a copyright is deposed at my own name; this
project was not realized in the scope of my employment.
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APPENDIX

A DAY IN THE LIFE OF A SAS DATA SET USER...
Here are some tasks of what some of us are daily faced to:

1. Retrieve how was calculated a value reported in an analysis table : e.g. what was the condition used to
calculate the published median?

%1 DataSet SAMPLE located in "E:WPro\SAS Explorer\DataFiles’

_ALM Edivew [ .
L7 damele WX Skereh | ke
k D [ n ProbSel
(D'z 0.8 loa 7 0.43982721436031176 | 0,087379642002650332 | 0.527206886362962
E 2 0.05 .011 8 00“0718?13‘“3“32&Io.m?ﬂ‘“ﬁﬂm:’ﬂ io-ss?ﬂ?m”ﬂﬁgff
D 2 |ogs o1 9 04788675 0. 99758 | 0.57477583834991441

0.0% 0.1 10 0AMIFOZTIIOIFETS | 0.097977 71 |0,
0.05 0.1 11 0.506]8?56298336685 0.09866159543595931 0.60704915842295992
005 01 12 0.521016 742 | o 7137953 0. 1539

» 10.05 01 BRI 0 59253603074050842 0.0975757008618755 0.63011264060238426
_l'l.l'bS _0-1. 14 0.543142 _“ _D. 309
0.05 0.1 15 0 0.05%4551 0.6
005 0.1 16 0.562165491902402 0, 1992230,
0.05 01 17 0.57078618633032974 | 0. 8725665973 | 0.66141
005 loa 18 0.57891507412130683 0,088532794361186176 | 0.667447868482493
00 loa 19 0.586610763138158 | 0.086411160522247635 | 0.6730219236604055%
iD 2 |oos 0.1 ‘20 _n.so:ezxsa?-uuhn'n w16 0. 330559
D2 |oes o 21 o [0.082218 |0.63310668408078912
L - — e —
SAS Dataset currently displayed: Autogermiaed 545 Code | Gragh Duiget | Vissbles Afrbutes | Vinables Coder/Tiecodes | Mesmo
O RIS VLE ST TDOAT e T
- Attnbutes: ReadOnly, Archive *.«- Code Autolenerated by 'SAS DataSet Explorer [(VD.04 - Last Update BIBFEBEIII)BF:
-+ Date |dd.wm.yyyy): 26.08.2008;
- odfied on: 13.06.5007 11:56:40 “ee Users NAOUILLE;
« Last Accessed on: 28.08.2008 00:00:00 *--- Operating System: Microsoft Windows NT 6.1.2600 Service Pack 2:

- Number of Observations: 46314

- Kumber of Variables: 7 Libname Libln '£:1P80| 845 FXPLORER|DATAFILES' ;

This SQL WHERE CLAUSE has been submitted: ProbSel a1 0.50 *e-- 46314 Record(s) - 7 Varisble{s):
42564 Record(s) and 7 Vanable(s) kept. Data Work. [nputDataSet:
Set Libln.SAMPLE;
SUMMARY STATISTICS FOR n: * Format _all_:
(e Carefull, Date Currently Described are Filtered by: * InFormat _all_:
his SQL whore clouse: ProbSel gt 0.50
42564 Value(s) matched the chause on the 45314 aniginal record
#2)) «« 42664 Record(s) - 7 Variable(s) kept after this SOL Statement;
Effective: 42564 'roc Sq1:
Humber of Missing Value(s): 0 Crente Table Work. InputDataSet
Humber of Non-Missing Value(s); 42564 46 select * Trow Work.InputDataSet
Sum: $642816

where ProbSel gr 0.50

Mean: 226.572126679623
Min. Value ; Max. Value: 1; 805
Quartiles [25%;75%): (61; 358)
Dociles [10%;90%]: [20; 521]
Madaane: 172
Variance: 36769.519995%617
Standard Devistion: 191.753800472277 * 0 missing Value(s) for this variable in the Input DataSer:
QUIpUT ouTswork . Neans_out put
neN alisserliies sineMin sax=Max stdestd q1=01 median-Median g3=03;
un;

In this sample, 2 functions of the application are successively used:

— data filter: the user writes the SQL syntax, then submit the request (top of the window). The resulting subset of
data is displayed, then the equivalent SAS code (“Proc Sql” with a where clause) is automatically generated.

— via the menu (Data>Summarize Variable) or by pressing a short key combination, the user requires a
quantitative description of the variable “n”: the equivalent SAS syntax (“Proc means”) is automatically generated
to allow further analysis. The summary statlstlcs are displayed in the same time on the bottom left window which
tracks every action of the user.
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2. A Statistician e-mails specification to a SAS Programmer concerning derivation of a variable

@ New Memo - Lotus Notes

Ble Edt Wiew Creste Actions Tedt Help

| CHS- " S|| B L || 585 Monospace v|8 ~BISEECEE-SMAODFSFDAAVE | G o @@y
& workspace [ - O ]y New Memn x

end

- - To

Subject |Results to retrieve AND howyou will find them

_ -
This SOL WHERE CLAUSE has been submitted: k ge 3 and not i
38529 Record(s) and 7 Variable(s) kept, 3

SUMMARY STATISTICS FOR n:
(8e Carefull, Data Currently Described are Filtered by:
this SQL where clause: k ge 3 and not missing(o)
{38520 Value(s) matched the clause on the 46314 original record(s)})

- Effective: 38529

- Humber of Missing Value(s): 0 I
- Number of Non-Missing Valueis): 38529
- Sum: 8684074

- Mean: 225.390568907057

- Min. Value ; Max. Value: 1; 805

- Quartiles [25%;75%]: [S0; 372]

- Deciles [10%;90%): [16; 535]

= Mediane: 161

- Variance: 40112.4473377164

- Standard Deviation: 200.280921052696

g8aggl v¥caald

-- Code AutoGenerated by 'SAS DataSet Explorer [V0.04 - Last Update DEFEB2008)":
=+ Date (dd.mm.yyyy): 29.08,2008;

-~ User: NROUILLE:

- Operating System: Microsoft Windows NT 5.1.2600 Service Pack 2;

Ok % 8

Libname Libln '£:[°R2) 545 EXPLOAER|DATAFILES ;
*-+- 46314 Record(s] - 7 Variable(s);

Data Work.InputDataser:

Set LibIn, SAMPLE;

[run;

*--- 38529 Record(s] - 7 Variable(s] kept sfter this SOL Statement;
Froc $ql;
Creste Table Work.InputDataSer
as select * from Work.InputDataSet
where & ge 3 and nor sfssingip}:
Quit;

Proc Means DatasWork.InputDataSet;
var H:
* 0 Missing Yalue(s) for this variable in the Input DataSet:
Output out=work.Means_output
n=N nMiss=nMiss win=Min wax=Nax std=std g1=01 wedian=Median gq3=03;

Fun;
; [=]
[ ] [Urtagaed =) <] (=2 <] [xDiscormected <] [0tfce =

In this mail, sections highlighted with red rectangles are directly copied-and-pasted from the “Data Set Viewer”
application, successively:

- In the first rectangle, the text published in the Log Event Window of the application:
— name, location and attributes of the data set displayed
- summary of the successive filters applied with a count of excluded records and selected records
— result of the descriptive analysis.

- In the second rectangle, the auto-generated SAS syntax that allows the user who copy-and-paste it into a SAS
session to reproduce all the actions and results found in the “Data Set Viewer” application.

10
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3. A SAS programmer wants to generate the code to edit a “Proc report” (raw/derived Data Set listings)

1 DataSet SAMPLE located i

:\WPro\SAS Explorar\DataFiles’

\SAMPLE SASTEDAT

00:00:00

5A%5 DataSet currently displayed:
- & 5 EXPLORERVDATAFILES

- Attributes: ReadOnly, Archive
- Created on: 06.05.2008 15:15:34.

- Modified on: 13.06.2007 11:56:40
Last Accessed on: 28082008

- Murnber of Observations: 46314
- Humber of Variables: ¥

varishles attributes are displayed.

The "Proc Report’ syntax is edited.

daity o) e BRES S Mers Sy
o [ n 1 ProbSel
» 01 1 D.13S000000DODDONO4  0.0O7SCODDODODODDONZE 0.142500000NONOCIDS
b1 z 0.22682500000000006 | 0.023052500000000007 | 0.25185750000000004
lo1 '3 0.29415625000000012  0.040270537500000007 | 03364 3510750000012
o1 4 0.34613147512495995  0.056114496562500032 | 04022459746875
|0t 5 0,33450389213125008 | 0.063352390223430477 | 0.45395620235468756
01 6 0AM484367507315638 | 0.0757157I2664586023 |04S465540773774242
e |oes j.‘“. _.7 JUHLIOC VL A IO :_B.N?_J?!__MZWE&_E\BR ;‘?.'.52.?"‘1“3.5.5..3.“?.“
2 Joos |o.x '8 0A6071891341326326 | 0.0927065964737038 | 0 555509886967
Ells AR A '
Parogerealed $4% Code | Gugl

[N of Treaimanis
dibrpolte Diflesence m Response Rate

label

Smalest Aesporne Flote

Mo o Paleets/Tisatroed i Soectices .|

Exgeeszion [1]
Expeezzion [2]

| Frobabiy of ety Solecting Bt Trna

\SAMFLE SASTEOAT

= Modified on: 13.06.

= Mumber of Variables: 7

SAS DrataSet currently displayeds
- EAPRO\EAS EXALORERDATAFILES

- Atirdbutes: ReadOnly, Archive

- Created on: 06,05 2008 151534

1

2007 11:56:40
- Last Accessed on: ZE0H.2005 D0:00:00

- Number of Observations: 46314

varisbles attributes sre displayed.

|The ‘Proe Repert’ syrtas is adited.

ienaue Libin

Bamogeneesind S5 Code | Graph Duput | Vissbles Attibutes |

n ProbSel

1 |oassong 0.00 014
02 0,05 ILEY = ;n |0.02306 0.25186
Oz  lees loa 3 |D.29615625000000012 | 0.040278937500000007  0,33643518750000012
[SIERT loa 4 |038613147612490905 | 0.056114496562500032 | 0.4022459746875
Oz oes loa 8 |D3BAS03BSLINZE008 | 0.069352300223437477 1 ASIBTEZETISAEHITE
[EIE loa 6 |0.41494367507315638 | 0.0797157I26 64586023 | 0 AS46SM0T7ITTH242
Oz oos loa 7 |DA39SIT2I436031175 | 0.0B7ITISZOZES0IIT  0,5I7I06E56I62962 |
Oz loos loa 8 |DAG0T1891341326326 | 0.09Z70GSIGATII0N  0.553425509056967
Oz oos loa 19 |0ATB6ETSTZISTEISEE | 0.096108266192296758  0.57477583534991441
Oz |oes loa 10 D494390Z7II039ZTE | 0.09TITTHS4SLAEITINL  0.59II6EZISE61A56554
Oz |vas |ea 13 |0.50838756299336605 | 0.098651SPS4359TL  D.607O4I54229SIIT
Oz Joes loa 12 | 0.5ZI0LE41IL6TITTAZ | 0.09BMIOBLEGTIINISI  0.6194E549503011539
U.Z .D.ﬂs .I:.I. -13 .B.Szﬁzﬁqﬂ?ﬁﬂsﬂﬂz Iﬂ.ﬂwsﬁwum?ﬁk .n.ﬁzﬂl 1264060238426
Olz 0.0 lea 14 |p.543142758491019 | 0.094228056135824108 | D.63937081462684300
Dlz .R.Ds lﬂ.l -15 IB.SEHHO!HNMEEES .ﬂ.ﬂussuﬂﬂgszwﬂ .D.“TSZNEOHMB,MZ
Olz  |oos o 16 |0.562165491502482 | 0.09265746028333223 | 0.6S4B2295218581421
D-Z -D.Ds .U.l 17 IU.S?DTES]EI;]D!EBM .ﬂ.ﬂgﬂ!?ﬂ2737255999’3 -B.ﬁsmlussﬂgﬁlgss?
Oz |oes laa 18 |D.57B91507412130683 | 0.088532794361186176  0.667447868482493
Oz oos laa 15 |0.S8641076I130188 | 0.0B4411160522247635  0.6790219236£040859
Oz |oos loa (20 |0.59392156741047175 | 0.0B4298667095833816 | 0.67422025451330559
Oz  oos loa (21 | 0.60088705103097851 | 0.0BEZ10792309810649  0.68310660408078912
Oz |oas Joa 2z | 0.50754371640031 |0.000187603931526671 | 0.68773131833283674
[ 1PN BPAPTS L pee B T L P P v v

Vavishies Codes/Thecodes | Mema

- Following lines are the suggested Proc Report Syntax

‘E:\Pro\GAS ExploreriDatafiles’;
Dot ion HoDate HoMumber Forwblim='?" ForsChar="|---

SR AT o]

Proc Report DatasLibln.SAMPLE 1s=176 psef2 Conter Spacingel Headline HeadSkip MoWindows Split='8° Bissing:

Options Missings'

Column & 0 p n SusExpdl SusExp02 ProbSel;

Center
Center
Centar
Centar
Centar
Center
Canter

Define &
Define O
Oeting
befine n
Dt ine SusExpl
Dt ine SusExp02
Def ine ProbSel

Display
Display
Display
Display
Oisplay
Oisplay

*Break After k | Skip:

Width=34
WidThe34
WidTh=24
WigTh=24
Width=24
Widtheia
Widthsda

Formats2.
Format=3.
Forsat=g,
Forsat=3,
Format=a,
Formatsd,
Formats8,

"Ho. of Trestments®;

"Mbsclute Difference in Response Rave®;

“Guallest Responss Aace;

“Ha, of Patients/Troatment Tor Selecticn Deosigns”;
“Expression [1]°:

“Expresslon [2]°:

"Probability of Correctly Selecting Best Treatwant®:

N.B. : with the same method, it is possible to generate the SAS program to use for an export of the Data
Set into an Excel format..
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4. A SAS user wants to realize univariate analysis

The published outputs are standardized, in order to minimize the number of necessary actions from the
user (for instance, the frequency analysis of a selected variable is produced with the short key “CTRL+F”).

4.1. Frequency Analysis

Coereptt s .. LS |I - Findi (‘-ﬂ;d‘] [mmmaﬂm; Submit!
Fiter ] n SumExp0l SumExp02 Frobsel
L3 ez ¥ _1 " Derobton | Qub 075000000000000023 | 0.14250000000000004
Pl 025180
List dhstingt wakies of the curent Colemn. Ol Froqoancy Destription  (lE = ! o
- RHOETEITSO0000007 | 0.33643518750000012
3| Subesk 585 Gk CrR 4 0.34E130478123495995 | 0.05611449E562500032  0.40ZI459746ETS
Ofz 0.0% 01 5 0.3B4503B5213125008 | 0.0BSISZISOZZMITATT | D.4SIBEEZIZISIEETES
0|z 0.05 01 L] 0ALBIFETEOTINFEIE QOTHTITTIZOG4586020  0AMEFHOTTITIA22
0|z 0.05 0.1 7 DAIFEITII4IG0IL1TS  Q.0BTITHEAZO02650332  0.527206856I62962
D 2 0.05 01 8 046071591341326326 0.092T0E59C4737038 0.552425509886967
Oz 0.05 0a E] OATESETETZLISTHLS68 0.0961082681522590750 | 0.57477501834991441
[m] £ 0.05 01 10 04943902 711039278 0.09797TO54514637991 | 059236822561 BEE5 6
5AS DataSet currently displayed: Aulogeneraied S5 Code | Graph Qutpt | Varisbles Aliibubes | Vaiables Codes/Diecodes | Mema.
- EVPAONSAS EXFLORER\DA TAFILES \SAMPLE SAS7B0AT M - - -
i Frequency Analysis
= Attnbutes: ReadOndy, Archive
Vari k' contained in the dataset "SAMPLE'
- Cragted on: 06052008 15:15:34
- Modifiad on: 13,08, 2007 11:56:40
- Last Accessed on: 28.00.2000 00:00:00 %

- Humber of Observations: 46314 =~
- Mumber of Varisbles: 7

Varnables Attnbutes are displayed,
The Froc Report’ spatax i edded,

N (10~3)

SUMMARY STATISTICS FOR k:

- Effective: 46314

- Murmbar of Migsing Valus{s): 0

- Murribar of Bon-Migsing Value(s): 46314

- Muirbar of Didtinet Nea-Msding VYalue(s): 4
® ftern: 2 N7 785 (L6.81% of Non-Missing Values)
® Jrem: 3 N=110583 (23.87% of Non-Missing Values)
® Item: 4 N=13029 (28.13% of Non-Missing Values)
® Item: 5 N=14447 (31.19% of Non-Missing Values)

2 NRTTES) T 3(NST0S3) 4 Ne13039) SN S (HeldddT)

4.2 Quantitative Analysis

Eid b ) Find: Gol | " 585 50U Where Clause: Subeit!
[P L8 WIS SumExp01 SumExp02 Probsel
] S ¥ Wusmerkcal Descrption. | bl 07500000 023 | 0.14250000000000004

2306, 0251807
HOETE0ITEO0000007  O0.33643518T50000012
) subest A5 Code Cath 4 03M613147812495995 | 0.056114498562500032

Lst st valoss of the curent Column L | FrequneyDessrplion Qe '
T

0.4022459746875
Ofz 0.0% o1 L D 3B4503RFZ1IL2T008  D.O06FISZISOZZVAIFAT?  DASIAGEZHZISAEETEE
L4 (m]f 0.0% 0.1 - DAMSIETSOTINGEIE 00797157 2064566027 | 0ABIGTROTIITII242
Ofz 0.05 0.1 & 0AIFEITILAIE0ILLTS QOBTITREAZO0ZE50F3T | 0.527206856362962
:D 2 0.05 0.1 a8 0A46071891341326326 0.092T0E5 954737038 0.553425503885967
| 0.0% ;51 q OATREETET21IRTA1EE8 | 0.098108266152298780 | 0.57aT77503834991441
0|z .05 i 10 DA3902T1L0F9ETE 00077 F054514637991 | 05923682250 LB5ASH
SUMMARY STATISTICS FOR D A | dudogenersted SA5 Code | Graph Dutput | Varisbhes Altibutes | Viasisbles Codes/Tlecodes | Mema.
- Effective: 46314 [
= Mumiber of Missing Valus{sk 0 Distribution Analysis .
- Burriber of Nan-Missing Valus(s): 48314 Variable centained in the dataset "SAMPLE
- Sum; 3725 50000000067 100 5 . :
- Mean: 003084 00397208222
- Min. Value ; Max, Valwe: 0.085; 0.3 -1 |
- Quartiles [28%;758%]: [0.0%; 0u1)
- Diecilas [10%%;50%]: [0.05; 0.15] 8 |
- Medians: 0.05 70 |
- Warignce: 0.0030S887400924357 ’
= Standard Devigton: 0.0553070B82I6866 = B
T
g =1
SUMMARY STATISTICS FOR n: 40
&
- Effective: 46314 0
- Humber of Migsing Value{sh 0
- Mumber of Kon-Missing Walus(s): 46314 XN
- Sum: 737541 10
= Maan: 200 250485814225
- Min. Valun ; Ma. Valee: 1; 505 o + + + t +
- Quartiles [25%;T5%]: [45; 339]
- Geciles [10%;50%]; [14; 509] 1 aK EL o =2 Sk g =
- Mediane: 148 n
- Variance: JE854 BI6L007507
5 't 3 — 5% Quantls Wi — 75% Quantie Mean
Standard Devigtion: 192.002333581524 5 ] i
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