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ABSTRACT

Data profiling is an essential task for data management, data warehousing, and exploring SAS® datasets. TDWI
(http:/tdwi.org) extends the usual definition of data profiling to include data exploration. This paper presents two SAS
programs — Data_Explorer and Data_Profiler — that implement the TDW!I definition.

These SAS programs are low-cost, free solutions for data exploration and data profiling. Data_Explorer searches for
all SAS datasets, and gathers essential dataset and file attributes into a single report. Data_Profiler summarizes the
values of any SAS dataset in a generic manner, and eliminates the need for custom SQL queries to learn what the
data looks like. Because the profiler uses an efficient two-pass algorithm, a brute force approach, that includes
everything plus the kitchen sink, can consume fewer resources than custom SQL queries. Profiler results are more
complete because you get complete categorical details for all the columns of very big datasets.

These programs have been used in banking and state government, and should be useful in the pharmaceutical
industry for validating SAS datasets and managing data content and changes in large data repositories.

INTRODUCTION

Terse bullet points and annotated figures emphasize that this is a visual presentation of technical information. The
two data profiling programs are complex, but the visual results are easily understood by anyone. Therefore
programming details are deferred until the second half of this paper.

Results from the SAS programs are explained by a concrete example in the related poster (PO-01, SESUG 2012).
Each section of the poster is discussed to show how you may use the profile reports to find and fix real issues.

Analysts, report writers, and data experts may picture solutions as they see this information. With the end in sight
and the anticipation of solving difficult problems, they may be more interested in seeing how these programs work.

Both SAS programs use Base SAS and SAS/Connect. You can remove the dependency on SAS/Connect by
rewriting the programs as local SAS programs. Data_Explorer is written for SAS on UNIX, but it can easily be
adapted to other systems.

OVERVIEW

¢ Results First, Then the Technical Details
+ Limitations of Metadata
+ Seeing is Believing
¢ Seeing the Visual Results
e The complete poster, suitable for printing
¢ Motivation for Data Profiling
¢ Definition of Data Profiling
e Features of a Good Data Profiler
* Meeting the needs of data profiling according to TDWI
» Four Data Profiling Practice Areas
* Ten Best Practices in Data Profiling
¢ Overview of the SAS Programs
¢ Reports and Datasets
e Programming Details
* References and Contact Information
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RESULTS FIRST, THEN THE TECHNICAL DETAILS

* Limitations of Metadata
* Metadata information is hidden behind complicated GUIs.
« Many choices come from metadata searches, and they all look good.
 Descriptions may not have enough information about all columns.
 Descriptions may not be clear and concise, so the truth gets lost in the overwhelming details.
» Column descriptions may not show the complete set of values in the data.
» Column descriptions may not be current.
» Subject matter experts (SMEs) may be required to make a good decision.
* SMEs may be hard to find, not available, or unknown.

+ Seeing is Believing
* When metadata is lacking, not authoritative, or not explained very well, you view the data and run custom
queries to learn about the data.
+ Seeing is believing, and it may be your only recourse when you lack good metadata descriptions.
» Even when metadata is very good, you still view the data if it's new to you.
» Seeing is believing, even when you have good metadata.

SEEING THE VISUAL RESULTS — FEATURES AND APPLICATIONS

Figures 1 — 6 explain each part of the poster (PO-01, SESUG 2012). Figure 1 shows the features of the programs,
and some possible uses of the information. The complete poster is in Figure 7, followed by four images that can be
printed on letter-sized pages and taped together to create the poster.

The following excerpt shows the upper left corner of the poster. You can see that the profiler report is in Excel, and
various columns have been hidden to explore counts of non-missing values for selected columns.

Using Dictionary Tables to Pr¢

Features Applications

v Discover all SAS datasets 1n a directory tree. v'Data exploration.
vDetailed and searchable contents of all columns. ~ v'Data quality.
v'Detailed profiles of any SAS dataset. v Change control.

v'Shows which columns are suitable for reporting. ~ v'Report planning.
v'Values and statistics for every reportable column.  v'Seeing the dataset.
v Complete data knowledge with no custom SQL. v’ Knowing the dataset.

v Efficient two-pass algorithm. v'Sharing data knowledge.
v'Free!
Dataset Profiler -- Using hidden columns and filtered variables
A B F L R ¥ D | A0 | BC| B | BO BU CA Stati
App Cancelled late Loan m‘s
Date  Denied CLTY complete contact cred DTl FICO  inwf_ complete Amount 55
Yariable -1 Values TIN [*IDateN [N (~refiN |[~idate | “/refil*/N (/N [*/N [“rafiN |*/N A RANG|

Figure 1. Seeing the Visual Results — Features and Applications
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SEEING THE VISUAL RESULTS - DATASET PROFILER

The poster is highlighted and annotated with arrows and boxes, as you can see from this excerpt from the upper right
corner. Starting with the boxes on the bottom left, columns A and B of the profile report are explained (Dataset
Profiler — Using hidden columns and filtered variables):
e Column A contains column names, which are repeated for each distinct value of a column.
e Column B shows the distinct values for each column, including missing values.
e The other columns show statistics for all numeric columns when Column A has that value in Column B.
o Almost any SAS statistic can be calculated here. Refer to Figure 3.
o Only “reportable” columns are shown in Column A.
o Reportable variables have no more than 300 distinct values, which you can adjust in the program.

The profile report is overlaid on lower right with an enhanced content report on the dataset (Columns Report for
Profiled Variables). Notice the rich set of statistics for each variable.
e The Stats column in the report is Y if it is a reportable variable, and N otherwise.
¢ All columns in the report are defined in Figure 4.
¢ Note the highlighted relationship between the App_Date variable and the App_Date_N column in the Dataset
Profiler report. The 4839 non-missing values of App_Date are either Y or N in the Dataset Profiler report.
¢ Note that analytical groups of variables are defined by their Count values. Six variables have 4839 non-
missing values, and cred_refi is close at 3412. These variables can be statistically analyzed as a group. Other
variables have no missing values, and they represent another group of variables for related analysis.

Dataset Profiler -- Using hidden columns and filtered variables
A E F L R = AD AQ | BC =] B0 EU CA
App Cancelled late Loan <
Datc  Donicd CLTY complcte contact cred DTI FICO  inwf complctc Amount
Yariable -7 Values ~ IN > DateN ~ N >~ refi N > date * refi = N = N N > refi N ~ N -
Market Rate - w
letier_type Payment Example 291 186 291 5919 5913 264 291 291 5919 5919 291
Market Rate - wio
letier_type Payment Example | 2965 1846 2965 55645 55645 2059 2965 2865 55545 55645 2,965
Market Rate w/
letier_type Payment Example g8 591 @as 11,688 11,688 555 888 888 11.688 11,688 aga
letter_type Rewverse Mortgage 39 29 39 1.849 1.849 32 39 34 1.849 1.849 39
control_flag ™ 4,658 2,985 4,658 87138 87133 3,357 4658 4658 87138 87.138 4,658
control_flag s 181 52 181 9,109 9,109 13 181 181 9.109 9,109 181
Loan_Status - - - 91,408 91,408 - - - 91.408 91,408 -
Loan_Status Active 1.033 - 1.033 1,033 1.033 B84 1,033 1.033 1.033 1.033 1.033
Loan_Stamus Cancelled 1.282 1.282 1.282 1.262 1.2G62 929 1.28z2 1.282 1,262 1.282 1.2G62
Loan_Status Dienied 1,755 1.785 1.755 1,756 1.755 1,298 1.755 1.76% 1.755 1.755 1.755
Ié?f;n_Slgatus Funded 769 App_Daie 7B9 = Zgg = Zgg 631 769 769 . :Sg . :gg 769
ams BscC - nt is th - . . - - - . . -

- Application :“a'“u MI‘S"'E:E . 1
Status_Desc Complete 54 | MR 54 54 54 Columns Report for Profiled Variabl
Status D f“pp'“:alt'?” . Miss Unique Unique

e ledrarindra variable™.__ 7| Count|~ |Filled[~|NMiss \*|Pct [v|Uniquel~|Pet  [*|Pct All [ |Stats |~ typel=|length

Status_Desc wn after approved 864 | App Date 4330 BO3% 91408 9497% 244 5% DOE%Y num

CancelledA¥ithdra camplete_refi 86247 100.00% 0 000% 20 000%  000% Y nurm
Status_Desc win prior to 138 | \oontac_date 96247 100.00% 0 000% ¥ 004%  004% Y num
Stams Dosc |oumate g1g [ conolfag 56247 100.00% 0000% 2o000%  DO0%Y cher
Statue Desc Funded 279 | cred_ref 312 3EE% 92835 9R45% 1003%  000%Y num

Funds Wired by ol 4330 B03% 91408 94.9?%] 2513! 5eN4%  2E2% N i
Status_Desc Treasury 33§ FICO 4339 B0E% 91406 9497% 267 Bhi% 0.28% Y 1

Eﬂﬁgﬁppmved- in_wif 96247 100.00% 0 000% 20 000%  000% Y i
Siote Dese  Cpraenspriorto | | late_complate refi 96247 100,00% D000% Loo000%  000%Y  rum

= Loan Approved-Ho listier_type 96247 100.00% 0 000% 14 00%  onuy char 1
StatusDesc priar copditions 20 | Loan_Amount 4339 E03% 91408 9497% 1856 3836%  193%N rurm

’ * Loan_Status 4330 B03% 91408 8497% 4 00B%  000% Y char
Columns that are Every value for Statws_Desc 4339 E03% 91408 94.97% 16 0.33% 002% char

suitable for reporting reportable col T

Figure 2. Seeing the Visual Results — Features and Applications
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SEEING THE VISUAL RESULTS - PROFILER STATISTICS

A wide variety of statistics are available for the profiler report, which uses Proc Means. Statistics may be selected by
modifying the Dataset_Profiler program. The example report shows the N statistic, the number of non-missing values
of a variable.

d filtered variables

A0 BC =] BO BU CA Statistics Available 2 N is Useld Here
CLM MAX SUM Q3|P75
B late Loan < NMISS MEAN P1
cred DTl FICO inwf complete Amount css SUMWGT P90
refi * N * N * N > refiN * N b RANGE MIN P5
cv ucLm P95
264 291 291 5,919 B.919 291 SKEWNESS | SKEW MODE P10
KURTOSIS|KURT USS P9%
2,059 2965 2965 55645 55,645 2.965 SIhE T L Qi|p2s
LCLM VAR QRANGE
555 888 888 11,688 11,688 588 STDERR MEDIAN|PS0  PROBT|PRTT
32 39 39 1.849 1.849 39
3,357 4658 4B558 87138 87.138 4,655
_55 1_81 1_81 9?;33 Q?ng 1_81 These statistics are measures
E54 1.033 1,033 1,033 1033 1.033 for variables in the top row,
when a reporting Variable has
929 1.282 1.282 1.282 1.252 1.282 the Values listed in the 2n¢
1.298 1,766 1,765 1,765 1.756 1,765 column (on the left)
b3 769 769 7649 769 769 :
- - - 91,408 91.408 -
Columns Report for Profiled Variables
Miss Unique Unique
Pct (¥ Unique/™ Pct ¥ /PctAll | Stats | ¥ /type ¥ /length * Format | ¥ InFormat |~ Label ¥ varnum ¥
9497% 244 h04% 025% Y num g DATES. DATES. App Date 12
0.00% 2 000% 0o0% Yy num 8 BB
nnne; M nndy nnas v ALm 8 hAACIESAA N RARMOOSAAN ~antact date 9

Figure 3. Seeing the Visual Results — Profiler Statistics
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SEEING THE VISUAL RESULTS — COLUMN REPORT DEFINITIONS

Definitions for columns of the Columns Report for Profiled Variables are shown in the visual below.
e The upper box shows the column definitions for the report.
e The lower box describes the two analytical groupings in the report, based upon similar counts of non-missing
values in two groups of columns.

Jo G 54 £4 54 Columns Report for Profiled Variables
Miss Unigue  Unique

Yariable |57/ Count|~ Filled * NMiss * Pct |*|Unique */Pct [+ PctAll [*/Stats | |type * [length *| Format  *| InFormat |~ |Label |~ varnum ~/

App_Date 4838 5.03% 1408 94.97% 244 5.04% 0255y num B DATES. DATES. App Date 12

complete_ref 96247 100.00% 00002 FAR 17 0005 Y nm il 56

cortact_date 96247 100.00% 00002 3B D04% 004% Y nm 8 WMDOYY10. MMDDY10. contac_date 2

cortrol_flag 95247 100.00% 0 000 ¢ 0o 000y char 17 (1 cantrol_flag 34

cred_ref Mz 3EE% 07836 96453 1 003 000% v il il 3

DTl 4830 B03% 91408 94972 25181 52.04% 262% N num ] ) 27

FIED 4338 B03% 91408 94.57% 267 5h2% 0.28% Y num il FICO 26

in_wi 96247 100.00% 00003 ¢ 000% 0005 Y num il 55

lafe_complete_ref 95247 100.00% 0 000 FAR I 11 000% Y fum il 59

letter_type 96247 100.00% 0000 14 00% 1m=y char 100%562. (134 letter_type 43

Loan_Amount 45335 R03% 71408 9497% 1E8R6  3B.36% 193% 1M fum 8 Loan &mount 25
" Loan_Status 4339 B3 91408 94972 4 008% 000% % char 9. (1} Loan Status 17

Status_Desc 4830 R03% 91408 94972 16 0.33% 002y char 46445 45 Status Desc 16

1
Dataset Content: H
il LTV im el [ Dataset Contents |

Variable Name of variable

Count Non-missing Count

Filled % Filled with Data

NMiss Missing Count

Miss_Pet % with missing values

Unique Number of Unique Values

Unique_Pct % of Unique Non-Missing Values

Unique_Pct_All % of Unique Values Overall

Stats Y designates a reporting variable

Dataset Contents SAS metadata

Note: Values of Filled define groups of reporting variables:
*Similar percents define the analysis groups.

*The 5% group are Loan Applications 2 4pp Date, DTI, FICO,
Loan_Amount, Loan_Status, Status_Desc, and cred_refi (close to
5%).

*The other variables are 100% populated, and are general
variables that are useful everywhere.

Figure 4. Seeing the Visual Results — Column Report Definitions
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SEEING THE VISUAL RESULTS — DATA QUALITY ANALYSIS

The dataset explorer report can be filtered to display anomalies in column attributes. In this example, LTV is filtered
in the upper panel, and results are shown in the lower panel. LTV should be numeric, but variables in some tables
are defined as character (see the purple box in the image below). This inconsistency can cause program failure or
inaccurate results. Also note that the format of LTV is not uniform, and that may affect the report view of the data.

Note that the dataset name and directory are displayed. This data can be used to create a program to make
corrections to the data.

AT I

Dataset Explorer — Filter to find LTV in datasets

L]
libnam = Diroctary * MOMREMS T NEmD v typ~ leng * formal * ind

% A miieortec] Tistten o |81 catn 12 7 7 . a .
OR27 | foordeoomio bivdwymosier e (B] sertatoZ E “NLTV should be numeric, but it has character
OR27  jeafdanieariod_tesie A T son z0os chor ::%E'I }:

OR2?  jeardamcomeat_hisdmymaster_flo ) char 4828 (] . 1 1 1
Doy — e acavec Mustenarir 22 1 vy o @ 2f data types in some datasets and inconsistent

o) jEA ey # 41 I’ ’ 13 L' Q. 3 4 3 3 3 3 ¥
DR7  joatidamcoried oliemarer Bie |, ax s Sl pumeric formats in others. This data integrity
DR  joardamicomed histdevpmasten fle , [dher 4 'E . . . ©
DR jeatdaiearied fesfiemasies fle ) e 6 Sl jesue may cause failure in automated
CR?  joatdaniamed tistewmader fle Tt Fery char Wi v ..

OR27 foajdsicorriect fwllingme e fle Cia e o | =:i3 Jif programs or anomalies in standard l'EpOl'tS.
DFE7  joordanicomed_haydegmasie;_bie IUST 08 B L cha 12z (]l
OR7  jeandamcomea tesdoymazer fie Ceigrh A & 135 . Eemenn i) [

- ; e - ‘campaigns/pick_e_payF
ORZY  josd/dsiiconted_histid eyimaster_file W char - E T
et L e o .~ Dataset Explorer — Datasets with LTV _yomazmsoosiich 2 cou
ORI7  joay/daiconiedt fistdngmesen fle | i [labr [
DR2Y  jeadidafieasioct han'deumaser fle

N : — e ; ] 8 ]

OR27  joandamicaned p’.’lh':m:'ﬂ.ll‘ DIFG fan/don D _SE_18108 LTV ! ] LTY w?
ORIF  foadariooried_intdeymasen_file DARR fomnda= 0 AFTER_SE_JULYIS LTV e B LTV nr
DR jeat'dadicoriect testd sgmaser ble DavE_ARALYSIS_PL_OURRT_ AR

iaoanied ; A DI foarjdadyPD 0ATA L LTV 21

e e s - o u 2
CROT  jearjiamoaiedt taoymasiet fio OFS  fandetD OP._CONTROLINZ Y oe
OR2F  joadldadiconted_tistfd eyimasen_file DIFS  femrydareD GROUPT_BACKUS LTV 101
OR27  jeatidadicoied_teimgmasier fie ||l DIRS foaddad0 CROILPCTRL_ALGE LT AT

17 ot atioaried fiddauimesior B DIFS  femrjdarPD AR _HL_DAr09 LT 04
F 23 @‘1'.: vwaseg _'}:',': ‘r,"w"':a‘t"'zlo g DG foarido™0 WAE_HL_(B0609 LTV 104
DRZ7 | fcorjdaoomed hestdevimaster_fle L e MAF_HL_030609_W_SEEDE LTV 104
ORZF  joatidadcavied_ tetdmgmaser ke 5Y ors foanjdanyFD WAS_HIL_0E0703 LT 04
ORIF  joardaconied_fsdegmase fle  S3 g:%_h foaridarD ug_v—l._g;u;g;_w_sehua LTV |g;

23 . T Ty T £ jmemida™D [ LTV
0 R‘ "m'r‘.:l arfcoried, gs‘ll.‘.\.a.ma,'m}e H (=151 foarddaveD WMAF_HL_DS1009 W _SEEDS LT ag
DRI7  jeawdamcomed tistdiwmaswr fie 59 ngs Jemmdar= 0 MAE_MHL_N31103 LTV an
DRZ7  joad{dadicorted_fstfdenfmasier_fle 5§ DiRE foanidonP D AR _HL_D31109_W_SEEDE LTV EL

1R e it histima & cd DIFS  feendan®D AR FO_ LTV 10
L H::f feandanicaniodt tsdemasel e 5§ o JoartideriPD MAS PO (80303 LTV 05
OR3?  joardamooriect fisydoymaser fle 5% nee JemAjdaPD AR _PD_00309 W _SEEDS LTV 105
DR joatfdadioried_tnftegmaster e S OIS fcemida@D WA FD_(40403 LT 105
DR2E  jeatdadicoried tistn denaricns il oiEs JemrjdadeT AR _FD_CE04DE W _SEEDS LTV 105

58 Liomtid aoaadt Hictin - DIFS  foeridad®D WAE_FD_[H0509_W_EEEDS LT 105

et e et DIFS  |jmslidarPD WAP_FD_DR 121 W_SEEDS LTV 04
DS foarjdary=T FO_CONTROL1IAZ LT 08
DIFS  foarjdadD UPTATEDFD_MAIL_KEEF_AUIGZ] LTV 104

= = POATEDF EEP_ALIG ™
LTV chould be numeric, but it ha: character o ?;Sifmﬂ Lm?ﬂf?m&:';rﬁggp'jnjsz: L T4
data rypes in somme datazets and inconsiztent CHFG L et UPDPD_MAIL_FILE_DFOP_AUGEY LTy 104
ic farmats i others. This data imtegr DIFE  fCRREYSIE COMPLE TED_MODS _DATA 2z
et aioe falore i atomated earity [Py DIF  feamidaSIBFRD_Fra_Shos:  FRO_NEW_PAYMENT 13
p.'n'nn-g““mahh"‘"m‘“’ﬂmm DIFs8 .f\_‘emuar’“\fz.lbim;_.rot_zro; FRO_PAYMENT_CALC EESTIZ. 13

: 3 oS ABMAR T HAMP_ [

DIt Pops COMP_IW00E_CUET_DaTa_FEE ! 12 14
LDIEI0__jeonidovs i0Eaitnin Sunmar ACTIVESGS STEPY 3

Figure 5. Seeing the Visual Results — Data Quality Analysis
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SEEING THE VISUAL RESULTS — EXPLORER COLUMNS AND PERMISSIONS

The dataset explorer is an enhanced Proc Contents report that lists the owner, group, and permissions for all SAS
datasets. These UNIX attributes can cause problems for programs or users that need to access datasets or create
new ones.

Notice that very many datasets have permissions that are too loose. This caused problems when datasets were
deleted and recreated with 20 observations by a novice SAS user. The report would show Owner names so you can
locate the errant user and give them more training on SAS.

Other datasets had permissions that did not allow group members to recreate the dataset. This caused program
failure when the marketing campaign was run by another person.

In all these cases, you can locate the owner by the Owner column, find their email in /etc/passwd, and notify them
about the problem with permissions.

Dataset Explorer — Information on all datasets
libname Directory memname crdate modate  nobs nvar  filesize Owner Group Permissions
DIRI0Y  Jear/dantmt/2009/campaigns/pick_a_pay/Phased5 PHASE4S_MAIL_FILE_KEEP_APRO3 482009 482009 1293 125 1507528 alO1550 cart  -twocwewnd
DIRINY  fead/darftmt/2009/campaigns/nick_a_pay/Phaseds PHASE4S MAIL FILE_MARZE FINAL 3/26/2009 32602009 1491 15 LG alO1551 cart -rwncwrwnt
DIRI0Y  Jear/dantmt/2009/campaigns/pick_a_pay/Phased5 PHASE4S_MAIL_FILE_MAR_Z6 W S 3/26/2009 32602009 1491 185 1700936 alO1550 cart  -twocmwrwnt
DIRI04  fea/dlanftmti2003/campaignstick_a_pay/Phaseds PHASE4S_MAIL_W/F_JUND3 652009 BA2009 1293 168 2097152 al01Gh! cat  -temea
DIR104  fear/dartr2009/campaigns/nick_a_pay/Phaseds PHASE4S MAIL WF_MAY14 5192009 &/19/2009 1293177 239296 all156] cart  -rondaocrand
DIRI05  fear/dantmt2003/campaiznsfaick_a_pay/Phasel  MAP_PHASES_APROY 413042009 443002009 4037 126 446,448 aR9RA05 cart -
L - Atmt2009/campaignafoick_a_pay/Phased  PHASES_MAIL_FILE_APRTS_FINAL - 5132003 &/13/2004 6 17 958,469 556908 cart -t
s with LTV il Phases  PHASES_MAIL_FILE_APR_IE_W SEE 5/23,2003 5/23/2009 4090 128 4M8592 sh9BA05 cant e
= langth 'E'“'"“" Zinfoemelz :_::'f' —lrarmunz ~haseh  PHASES_MAIL_FILE_DROP_APRI7 - 4/23,2003 4/29/2009 4 2 16,384 8596308 cart  -rumowerns
y g tR }g; Phaseh  PHASES_MAIL_FILE_DROP_MAYDE 52172009 52112009 44 3 16,389 &596908 cart -t
8 LY 1w Phased  PHASES_MAIL_FILE_DROP_MAY13  §132003 51132009 269 18 99,304 8596308 cart  -runxowmn
L P LT 24 [Phaseh  PHAASES_MAIL_FILE_DROP_MAY20 5202009 5/20/2009 9 18 49,152 @%b0g cart  rwnwi
b S " o iy [Phesed  PHASER MAIL_FILE_KEEP APRIT 41772008 4f172008 331 17 B34,736 e55BA08 cart e
, fo. Y i Phoses  PHASES MAL FIE KEEP MAYDR BZIR009 RIADL9 3557 17 930669 siOAG00 car  twawds
. 4%, 2) LTy 104 [Phase  PHASER_MAIL_FILE_KEEP_MAVIZ  B13/2009 SAF2009 3557 18 56,469 e5%BA0G cart e
', P PR, TR 101 [PhoseS  PHASES MAL_FILE_KEEP MAYTD 202009 5P002008 3284 18 834736 ai%C08 cart -t
; ::: :2:: tK 13; Fhased  PHASED_MAIL_FILE_KEEP_MAY2D  B/28/2003 5/26/2009 326 A 933,686 2556306 cal -
; e % Phosed  PHASES MAL WP AT 4 BI42008 G142008 36T 72 QG120 edEN4Bl cat v
, ;'sd. k2! Ly o Phaseb  PHASES_MAIL_WF_AUGT4_FIN 61472009 8142009 3661 B 3471400 |dbl461 cat -t
\ 8 LT 105 [Phasel  PHASER_MAIL_WF_JUNI3 BA2008  BR2009 3245 B4 2408446 mBOBOOB can -rmwrwx
: o Toe [Phasel  PHASES_MAIL_WF_JUN30 762009 JGR00 3248 75 2030504 addghe? cant et
h B LT 105 Yy
f ) LT 106
8 LT 104 The owner name can be looked up in /ete/passwd, T
! g I[R 132 and we can contact users about any data issues.
5 : i L Dataset permissions may reveal possible issues
| g L 104 +Permissions (-rw-1—r-) de not alow group members cannot write to this
N 5 BEgE s 125 dataset. Programs may fail when they are not run by user a451481,
FESTIZ. 13 +Other permissions (-rwxrwxrwx) allow everyone unlimited access to the
i2. 14 datasets. Inexperienced users may accidently delete important information.
I

Figure 6. Seeing the Visual Results — Explorer Columns and Permissions

SEEING THE VISUAL RESULTS — THE COMPLETE POSTER

The complete poster appears on the next page. The visual resolution of the complete poster is too coarse to create a
good print. Therefore, four pages of higher resolution images are included for printing and taping together to create a
better version of the complete poster.
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Here is the complete poster on a single page. The next 4 pages contain images suitable for printing and taping.
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Figure 7. Seeing the Visual Results — The Complete Poster
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T

22

21

20 1

I3 4 0 50 g0 708 09 010 11 r 120 1300 140 1510 16 0 17 1 18 1 191

2

Jo 1

B 123 022 v 21 120 119 118 117 1 16 1 15 114 113 12 w11 10 0 8 8 + F 1 6 1 5 1 4 13 12 01 00

Features
v'Discover all SAS datasets in a directory tree.
v'Detailed and searchable contents of all columns.
v'Detailed profiles of any SAS dataset.
v'Shows which columns are suitable for reporting.

v'Values and statistics for every reportable column.
v'Complete data knowledge with no custom SQL.

v'Efficient two-pass algorithm.

Using Dictionary Tables t

Application
v'Data explorat
v'Data quality.

v'Change contr
v'Report planni
v'Seeing the da
v'Knowing the
v'Sharing data |

v'Free!
Dataset Profiler -- Using hidden columns and filtered variables
A, B [ L [ R ] * AD [ ac [BC ] B | BO BU
App Cancelled late
Date Denied CLTV complete contact cred DTl FICO inwf complete
Vanable =7 Values TIN " DateN ~*/N ~refiN ~ date ~refi* N N [ */N rrefiN |~
Market Rate -w
letter_type FPayment Example 291 186 291 5919 54919 264 291 291 5919 5.919
Market Rate -w/fo
letter_type FPayment Example 2,965 1.846 2.965 55,645 55645 2059 2965 2965 55645 55,645
Market Rate wy
letter_type Fayment Example a8a 591 Ges 11.6868 11.688 555 Bea 868 11.688 11,688
letter_type Reverse Morgage 39 29 39 1.849 1.849 32 39 39 1.549 1,849
control_flag N 4658 2.985 4658 87138 B7138 3357 4658 48658 87138 87,138
control_flag s 181 \ 52 181 9,109 9.109 55 181 181 9.109 9,109
Loan_Status - - - 91,408 91,408 - - - 91.408 91,408
Loan_Status Active 1.033 \ - 1.033 1.033 1.033 554 1,033 1033 1.033 1.033
Loan_Status Cancelled 1.282 1.282 1.282 1.282 1.282 929 1.282 1282 1.282 1.282
Loan_Status Denied 1,758 I', 1.785 1,755 1.755 1.755 1.298 1.755 1,755 1.785 1.755
Loan_Status Funded 764 .Ilppl Date 769 769 769 631 769 769 769 769
Status_Desc - count is the - 91,408 91,408 - - - 91.408 91,408
Application um of these
Stetus_Desc  Complete 5q  Z2numbers 54 54 54 Columns Report for Profiled
Application Miss Unique Unique
i 2 Vuliuhk 4 Count~ Filled [~ NMiss */Pct [+|Uniquel= /Pt = PctAll [+Stats (=1
Siahie Pace s ey s v sl aca | App Oate ™ 4830 503% 91408 9497% 244 RN4% 028% Y ]
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[0 v1 v 2 3 415 6 + 7 1+ 8 19 110 11 112 113 1 14 115 + 16 + 17 + 18 1+ 19 1+ 20 1 21 1 22 1 23 1 |
. to Profile SAS®
' to Protile Datasets
T ons Data profiling is the process of examining the data
", ration available in an existing data source (e.g., a database or
o ' file) and collecting statistics and information about that
E ty. data. The purpose of these statistics may be to find out
- hntrol. whether existing data can easily be used for other
- nmng. purposes, provide metrics relevant to data quality and
_ » dataset. standards, assess the risk involved in integrating data for
~| the dataset. new applications, and assess whether metadata accurately
“Rhta knowledse describes the actual values in the source database.
™ g : Philip Bussom, “Raising the Bar for Data Profiling™, What Works in Data
- Integration, Volume 29, pp. 2— 5, (2010, TDWI, www.tdwi.org).
; = =2 Statistics Available = N is Used Here Dataset Profiler has two reports, which are to the
- Loan < am max sum Q3|75 left. The firstreport is filtered for statistic N, the
- :'E‘E' zmwrﬂv css SUMWGT Pa0 non-missing variable counts, which represent
- i et o counts for classes of reporting variables. This
-| 5919 291 SKEWNESS | SKEW MODE P10 shows whether sufficient data exists for each
[vs) KURTOSIS |[KURT USS Fo5 . .
_| 55645 2965 STODEV|STD N ai|rzs value ofa reporting variable, and may be used to
~N | zes - i o e pick suitable variables for analysis.
o 1849 39 The second report shows SAS metadata with
i7.138 4,658 . ..
- 9109 181 — counts and percents of unique, missing, and non-
1 31'403 . These_statlstl_csare measures .. ariabl how . ariabl
-1 Vo33 1033 for variables in the top row, missing variables. Stars shows reporting variables
= 12m2 1282 when a reporting Variable has when itequals Y. Note the highlighted box for
: : the Values listed in the 2 r . i
-| 1755 1758 column (on the left). App_ Date, showing the connection between
i 769 numbers in the two reports.
"' filed Variables Columns Report for Profiled Variables
- Variable Name of variable
- | ats |~ type* length.* Format | */InFormat * Label * varum * Count Nen-missing Count
Filled e Filled with Data
= um 8/DATES. CATES. AppDele 12 NMiss Missing Count
|| fum 8 5 : Miss Pet % with missing values

10
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114 013 112 111 110 0 9 v 8 T 1 6

5

4 0 3

12 01 00

B 123 122 021 120 119 1 18 1 17 1 16 1 15

11

=1 - Canoéllad{Wilhdm vanable sULount T Filled T NMiss T FCt T Unique T Fct T FotAIL T Stats (T
= | Status_Desc wn after approved @64 | App_Dete 4839 503% 91408 9497% 44 B4 0.28% Y [
- Cancalled/Withdra cormplete_e %o 0000% 0 000% 2 0M0%  000%Y
- ‘Status_Desc wn prior to 138 | contact dete 96247 100.00% 0 000% B 0od 004y I
- Credit Approved- control_flag 96247 10000% 0 000% 2 000%  000%Y
r~ | Status_Desc Subjectto 519 | 2 358 §0835 96,459 003 0.00% ¥
_ |Stetus_Desc  Funded 779 | cred_ref iz 355% 45% Lo 0o 000% '
. Funds Wired by o g 50w o e[ seoen %N
B Status_Desc Treasury 33 | ACO 4835 B03% 91408 9487% 267 BA2% N2BRY I
- LC?*:’:PP'W?G] in_wf 96247 100.00% 0 000% 2 000%  000%Y '
- nemens prioria late_complete_tefi 96247 100.00% 0 000% 2 000%  000%Y '
| Status_Desc Close 194 .
- Loan Approvad-No lefer_ype 96247 10000% 0 000% 0m%  00%Y
= Status Desc rior conditions 20 | Loan_Amount 4839 503% 91408 9497% 1856 38.36% 193% N |
] P Il
o *- | Loan_Status 4835 B03% 91408 9487% 4 008% 0.00% Y (
- Columns that are Every value for | Status_Desc 4838 B03% 91408 9487% 16 033% 002y i
L= suitable for reporting reportable columns 1
- : Dataset Contents
- Dataset Explorer — Filter to find LTV in datasets
o Ilhnu;rlvlblrumy = |memname =+ nome Twﬂ:']Ieﬂu"zlfgrrnn_l"'inz‘l'ug"'luhal "'mmu"s'
DIR2! Joandanieomtact_hisdevimaster ble  |A] emanez char kT3 3 4 - =
- DIFR27  joan/dacontact hisyidevimester_fil ch % W FopenChy 5 libname Directory
= DIFZ?  Joaniganicomac hishdeimaster fle | A1 271104 e 5% %6 Propemove 1 DIRI04 jcarfdanm2008/cam
DIF2?  jeam/dar/corsact_histidevimaster_file Sar] by Color P ldmr 21 22| % g; DIRI04  Jearidarfmi2009/cam
- DIRE? 1 ch: 585 1
- OFe?  jcaidaticouscinsidentmose e | * | e e om i DIRI04 fcarjdanfmi2008/cam
_ (DIR2?  joar/dart/cortact_hislidewmaster_file o et char 686, ‘ :ﬂ; DIRI04  fearfdantrt2009 cam)
DIR2?  jeatjdamfcontact_hisyidewmaster_file o s * lehar 2020, 20. 1
B DIRZ?  Joardaricorsact histidevimaster_fle T S s 22 8 DIR104 . fearidarmi/200%/cam
_ DIRZT  jeajdanjeontact_hisyidevimaster_fie [LST per o) ~ fener 12112 ’ne. 67 \DIR108 mn'dm'u'nwmw:m
. glg; Joarfdat/cortact_histidewimaster_file [itgh char 179 i wmw
] I Jeamdanieoeract_histideimatten_hls = char _
- RET o oaytoin Hatie it e BE e Dalasel Explorer — Datasets with LTV (200 carn)
- DiR2? mmmﬂcjhmﬁxh"mmuﬁ:e Ilbnnn\_[Dlndn!y L= R e = E:\Trdﬁmn_[lnngmﬁ[fnmm;lmmnl;[
— DIR27  jear/dar/cortact_hi or_file Ll
; Dty canfsancoman pseomanersie | [OFS  fconenro ARLIELRIL LTy nem s
DIRE2? Jearfdanfcontact_hisiidevimaster_file DIFE Jentfdan B0 AHEI:K_SE:..IL_H_Y?Q LT A i
= DIFE?  joar/dartcontact_hishidewmaster_file - R %ﬁm PO_CURAT_MAR . .
DIR2? hi 1l =
: DR Jeaomtcarisc toomarmt e | | OF2  IieD oo o C
i DIR2?  joan/damfeortact_hisyidewmasten_file Lﬁ DIRS fesatfdan PO ﬁﬂwwa 021 8
DIRE?  joar/damicontact_hiskidevimaster_file CIFS  fenfdanPo Lt
- DI} jeamdanfcoract hisydevimaser_ie 54 DIRS  feanidan®O e
= DIRE?  jcan/damfcortact_histidewmaster_file 59 'g:;: m:g ﬁ::t::ﬂg SEEDS
_ DIR2?  jcam/damicomact_hisyidewimaster_file 59 g:g mﬂﬂw m_:t:::l;gzwss!-:ns
DIFZ?  jcar/damfcomtact_histdewmaster_file 59 L] -
= DIRZ?  joandamcorsact hisydevimaster iz 5% Dine rcomdonins T A I
_ DIR2?  jear/darfcortact hisydevimaster_file 53 gn:s Mum m % 081109 W_SEEDS
DIRZ?  foarfdartconsact_histidewmaster_fil 59 CiEs foart/da PO
. DR27  Jesitsicsct Ndevinasmr S SO0 et e -
- DIR2?  joar/dartcontact_hisiidewmaster fle 59 CimRs feaifdanr MAFP_PO_080409
= DIRzA ;mmnwu:u!su\:lmmrsm [ET g::g mw:ﬁ m_g g:%g x gg:gg
o DiRzh__Joonidamcortact histolderarsions _ M Gike  fcamdaneo AP FO_0812 1 W SEEDS
& TV should be numerk, but £ b clarackr DiRs  feanonwd LIPDPD, Al e DRORALIGE
- data types in some datasets and incongstent glg: m-wugw &WQE#S_&OESDK$MGN
o numeric formats in others. Thisdata mtesrity i 5 5 e o L
N et an e P e e IS
o] IR Froject COMP_MODS_CUST_DATA_FEB
bt feandan/SIBPatalio_Summar ACTIVEFOP_STEF1




Using Dictionary Tables to Profile SAS® Datasets, continued SESUG 2012

[0 v 1 v2 v3 4 5 16 7 1+ B + 9 110 11 112 1+ 13 1+ 14 1 15 1 16 + 17 o+ 18 15 + 20 1 21 1 22 @ 23 1 |

[=] a5 .~ e” lengtn.* rormat v InFormat|* Label T varnum ~ i g g LR
I GOATES OATES App Dete 7 Filld 7 Filled with Data
~ : . P NMiss Missing Count

num 8 5 Miss Pet % with missing values
- num 8 MMDDYY'10. MMDD'Y'10. contact_date 2 Unique Number of Unique Values
- char 1. 1. contral_flag 3 Unique_Pet % of Unique Non-Missing Values
o um 8 3 Unique Pet_All 9% of Unique Values Overall
- num § oTl 27 Stats Y designates a reporting variable
G Dataset Content:
) um 8 FICO 2% o SAS metadata
- num 8 55 - - : -

aum 8 59 Note: Values of Filled define groups of reporting variables:
- v v +Similar percents define the analysis groups.
wn cher 100'%62. $h2 letier_type 8 «The 5% group are Loan Applications = App Date, DT, FICO,
= num 3, I Loan Amount & Loan_Amount, Loan_Status, Status_ Desc, and cred_refi (close to
= char 948, $9, Loan Status 17 S%).
= char 45546, "5, Statys Desc 16 +The other variables are 100% populated, and are general
r~ T variables that are useful everywhere.
| |
| [
o Dataset Explorer — Information on all datasets

2000 19 0 18 17 v 16 0 15 0 14 0 13 0 12 0 11 0 10

12201 21 1

23

memname crdate  modate nobs  nvar filesize Owner Group Permissions
08/campaigns/pick_a_pay/Phaseds PHASE4S MAIL_FILE_KEEP_APROI  4/872009  4/8/2009 1.293 128 1507328 al01551 caf  =rwsmwomwe
08/campaigns/pick_a_peyFPhaseds PHASE4S MAIL_FILE_MARZE FIMNAL 3/26/2009 3/26/2009 1.491 15 393216 al01551 cam  -rwhrwow
08/campaigns/pick_a_pay/Phased5 PHASE4S_MAIL_FILE_MAR_26_W_SI 3/26/2009 3/26/2009 1491 125 1.703.936 al01551 caft  -rosmodw
09/campaigns/pick_a_pay/Fhased s PHASE4S_MAIL_WF_JUND3 EAZ009  Bf5r2009 1.293 166 2037152 al01557 caft  -remwodw
08/campaigns/pick_a_pay/Phaseds PHASE4S MAIL_WF_MAY14 51972008 51972008 1.243 177 2359296 al01551 camt  =rémworw
05/campeigns/pick_a_payFhased  MAP_PHASES_APROI 4302009 4/30/2009 4037 126 4456448 a%96908 carft  -rwmwwd
09/campeigns/pick_a_pay/Phaset  FHASES_MAIL_FILE_APR16_FINAL 51372009 5132009 1634 17 958,464 aSOE908 cant -rwmwomwc
mpainns/pi [Phases  PHASES_MAIL_FILE_APR_16_W_SEI 5292003 5/25/2009 4070 128 4718592 ah9R908 cat  -redmwidwi
rmen=] tnnet [ vamu =] Fhaset  FPHASES_MAIL_FILE_DROP_AFRIT  428/2009 4/28/2009 41 2 16,364 8586908 cat  -rwrwodw
LTV 107 Phased PHASES_MAIL_FILE_DROP_MAYDE 5/21/2009 572172009 44 3 16,364 a%96908 cat  -rwrwodw
by 1oy [PhaseS  PHASES_MAIL_FILE_DROP_MAY13 51372008 5132004 %3 18 498,304 aSORA0A cat  -rwewawx
LTV = [Phased PHASES MAIL_FILE_DROP_MAYZ0  5/20/2009 5/20/2009 49 18 49,152 ah96908 cam  -reiwodwd
L 1om FPhaset PHASES_MAIL_FILE_KEEP_APRI?  4N7/2009 4N7/2009 i 17 884.736 2596908 cam  -rwomwore
LTy 158 Fhased  FHASES_MAIL_FILE_KEEP_MAY0E  5/21/2003 /2172009 3557 17 9336608 a%96908 cam  -rwirworwx
LT 104 Phasef  FPHASES_MAIL_FILE_KEEP_MAY1Z 501372008 51372009 3R57 18 958,464 m596908 cam  -rwomaome
o 10a [PheseS  PHASES MAIL_FILE_KEEP_MAY13  5/20/2009 5/20/2009 3294 18 884,736 a59B908 cam -
LTy 04 [PhaseS  FHASES_MAIL_FILE_KEEF MAYZ0  5/28/2008 572672009 245 20 933888 aSOE908 cant -rwmwoawx
LTV 3 Fhesed  PHASES MAIL WF_AUGT4 B14/2009 &1 472008 168 T2 2943120 adhl4B1 cadt  -rer-r-
LT a6 [Fhased  PHASES_MAIL_WF_AUGT4_FIN 81472008 B 472008 16m B85 3473408 adh1481 caft  =mwer-r-
v 100 [Phase5  PHASES_MAIL_WF_JUND3 B/5/2009 G/5R009 3245 G4 2408448 596309 cat -t
i 16e [PhaseS  FHASES_MAIL_WF_JUN3D TER009 72009 3245 75 2883584 add2587 catt  =mwr—r=
v 105 A
LT 104 The owner name can be looked up in /etc'passwd, |
tx :gﬂ and we can contact nsers about any data issnes. T
e e Dataset permissions may reveal possible issues
LTV 'g; -Permissions (-rw-r—r-} donot alow group members cannot write to this
1 dataset. Programs may fail when they are not run by nser a451481.
13 =Other permissions {-rowxroxrwx) allow evervone unlimited access to the
|; datasets. Imexperienced users may accidently delete important information.

12




Using Dictionary Tables to Profile SAS® Datasets, continued SESUG 2012

MOTIVATION FOR DATA PROFILING

« Initial motivation = Solve the immediate probleml

Discover what SAS datasets are available.

Describe the data structure and columns in the datasets.

Show cases where data profiling meets specific needs.

Provide a brief design for the generic data profiler program, which eventually became the
Dataset_Profiler program.

PwbdPE

» Current motivation - Create a data Erofiling solution

1. The generic data profiler® was created to profile of any SAS dataset.

2. Describe the data structure and columns, and show all category values for each reporting variable®,
plus statistics for each column.

3. Instead of meeting specific needs for data profiling, show that these two programs4 have all the features
of a data profiler. Matching the definition of a data profiler would classify the programs as a good data
profiling solution.

4. Research was done to find a good definition of data profiling. A vendor-neutral definition® was got from
TDWI (The Data Warehousing Institute)

! “Using Dictionary Tables to Explore SAS® Datasets”

% Dataset_Profiler.sas

A reporting variable is defined as having its Number of Unigue values < 300, and its Percent of Unique values <=
10%.

4 Dataset_Explorer.sas and Dataset_Profiler.sas

5 Philip Russom, “Raising the Bar for Data Profiling”, What Works in Data Integration, Volume 29, pp. 2 -5,

(2010, TDWI).

DEFINITION OF DATA PROFILING

» From Philip Russom, Raising the Bar for Data Profiling:

Data profiling is the process of examining the data available in an existing data source (e.g., a database or
file) and collecting statistics and information about that data. The purpose of these statistics may be to find
out whether existing data can easily be used for other purposes, provide metrics relevant to data quality and
standards, assess the risk involved in integrating data for new applications, and assess whether metadata
accurately describes the actual values in the source database.

Data Profiling Create a data inventory with profiles Dataset_Profiler.sas A dataset name

Data Discover new and unknown data Dataset_Explorer.sas D!rectory names and/or

Discovery sources Directory tree names

Data Re-profile and discover what has Dataset_Explorer.sas '(Ij’wo Explorle @ [Pl h

Monitoring changed Dataset_Profiler.sas CLEISEIS, (LIS Gl [IATEin) ks

— compares two SAS datasets

Collaborative Business people add meaning to Dataset_Explorer.sas Cellzed e e ‘."Ib et e
- ) values of the reporting

Profiling the columns Dataset_Profiler.sas

variables

Figure 8. Four Practice Areas of Data Profiling
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Using Dictionary Tables to Profile SAS® Datasets, continued

TEN BEST PRACTICES IN DATA PROFILING

@ =

10.

Just do it!

Profile data thoroughly
Produce more through data
profiles

Discover and profile new
data sources

Re-profile data as it evolves
Re-profile data daily via
data monitoring

Profile data across multiple
IT systems

Collaborate through data
profiles

Map data as you discover
and profile it

Support many practices
with data profiling,
discovery, and monitoring

Dataset_Profiler

Dataset_Explorer
Dataset_Profiler

Dataset_Profiler
Dataset_Explorer

No

Maybe

14

SESUG 2012

Easy to do; only requires a dataset location.
Efficient 2-pass algorithm is suitable for big data.
Statistics, owner, permissions, and actual values
for reporting columns.

Searches directory trees to discover new data.
Compare Explorer datasets to find SAS timestamp
changes, or data and structure changes.
Automate the comparisons.

Profile new datasets, and re-profile changed
datasets.

Most databases are accessible by SAS/ACCESS
Profiler and Explorer programs can be adapted to
databases by using the Libname access method
and SAS In-Database technology.

“Seeing” the actual values of reporting variables
encourages collaboration, since seeing is
believing.

Foreign keys are difficult to discover without rigid
data naming conventions. SAS Web Report
Studio maps foreign keys under the right
conditions.

Integration with some DI and DQ products may be
possible as more databases and appliances
support SAS In-database technology.

Integration with Bl and DW is less likely to occur
soon

SAS BI Platform integrates DI, DQ, Bl, and DW.



Using Dictionary Tables to Profile SAS® Datasets, continued SESUG 2012

OVERVIEW OF THE SAS PROGRAMS

» Dataset_Explorer.sas finds all SAS programs in any number of directory trees.
— Returns Excel and CSV files of all tables, directory, permissions, ownership, modification date, and
attributes of every column.
— Excel data be filtered to discover suitable datasets and foreign keys.
— A file of SAS libname definitions facilitates deeper data explorations.
— For details, see Using Dictionary Tables to Explore SAS Datasets.

» Dataset_Profiler.sas analyzes uniqueness, missing values, and miscoded values, and gives detailed statistics if a
column is eligible as a report variable.
— Two-pass algorithm, which is efficient for big data.
— Provides an enhanced contents listing, with counts of missing, non-missing, and unique values, plus
percentage of same. The “Stats” column decides whether a column is suitable for reporting, which is
defined by the heuristic, Unique values < 300 and % Uniqueness <= 10%.
— Provides a detailed list of every report variable with all of its possible values, plus statistics related to every
variable in the dataset.
» Excel report includes the variable name, values, and very many statistics
» Suggested usage — Hide rows and columns that you don’t want to view. Then filter to see
variables and statistics of interest. This process was used in a production environment to
determine whether a meaningful report could be produced from the dataset. In other words, did it
have enough useful data to create a good analysis?

REPORTS AND DATASETS — THE CONTENTS REPORT

Variable Name of the variable

Count Count of non-missing values

Filled % of rows that are filled with data

NMiss Number of missing or blank values

Miss_Pct % of rows with missing values

Unique Number of unique data values

Unique_Pct Unique / Filled formatted as % of Unique values filled

Unique_Pct_All Unique / Count formatted as % of Unique values overall

Stats ‘Y’ if this can be a class value or a report variable; in other words, it's a discrete variable,

and not a key or a continuous variable

Contents Data SAS metadata values for data type, length, Format, InFormat, Label, and varnum
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REPORTS AND DATASETS - THE STATISTICS REPORT

Variable Name of the variable

Values Distinct values of Variable

Count # of rows that have that Value

Stats Various statistics from Proc Means — see the list below for an example

Column # Where this data comes from in the original dataset, in case you have a whole lot of

columns and the data is hard to locate

PARTIAL COLUMN LISTING FROM A STATISTICS REPORT CREATED BY
DATASET_PROFILER.SAS

contact_date_Max contact_date_Mean contact_date_Min contact_date N contact_date_Nmiss
contact_date_StdDev

cr_Max cr_Mean cr_Min cr_N cr_NMiss cr_StdDev

ecg_id_Max ecg_id_Mean ecg_id_Min ecg_id_N ecg_id_NMiss ecg_id_StdDev

emb_Max emb_Mean emb_Min emb_N emb_NMiss emb_StdDev

First_Prin_Bal_Max First_Prin_Bal_Mean First_Prin_Bal_Min

First_Prin_Bal_N First_Prin_Bal _NMiss First Prin_Bal_StdDev

fuba_nbr_Max fuba_nbr_Mean fuba_nbr_Min fuba_nbr_N fuba_nbr_NMiss fuba_nbr_StdDev
Last_changed_date_Max Last_changed_date_Mean Last changed_date_Min Last changed_date N
Last_changed_date_NMiss Last_changed_date_StdDev

loan_no_Max loan_no_Mean loan_no_Min loan_no_N loan_no_NMiss loan_no_StdDev
Itv_Max Itv_Mean Itv_Min Itv_N Itv_NMiss Itv_StdDev

16



Using Dictionary Tables to Profile SAS® Datasets, continued SESUG 2012

PROGRAMMING DETAILS FOR DATASET EXPLORER

ONooALODE

The program is well commented. Please read it for further details.

%let’s at the top of the program define the data locations and directories to search for SAS datasets.

Create a UNIX filename pipe to find all SAS datasets. Then read and process the results into a SAS dataset.
Create a libname for each directory that contains any SAS dataset.

Using the SAS Dictionary tables, get metadata from all datasets in your set of libnames.

Merge the UNIX information from step 3 with the SAS information from step 5.

Create the Excel reports.

Five SAS work datasets are downloaded to the PC, in case you want to do further analysis.

PROGRAMMING DETAILS FOR DATASET PROFILER

agrONE

©No

9.

10.

11.

The program is well commented. Please read it for further details.

%let’s at the top of the program define the data locations and the SAS dataset to analyze.

Count missing, non-missing, and unique values for the dataset.

Transpose the dataset from step 3, which is a single row.

Process the transposed dataset to define all the variables for the “Column Report for Profiled Variables”. Define
reporting variables based upon number of unique values and % unique. Set Stats = “Y” for reporting variables.
Define macro variables to create the Proc Means analysis that will profile the dataset.

Run the Proc Means.

Process the Means output dataset. In simple terms, the large and sparse matrix of Means types is “squished” so
that each value of a reporting variable is shown with column statistics for all numeric columns in the dataset.
Output the two Excel reports.

Filter the profile report to show what may be relevant data for your analysis. The text filters in Excel are very
useful for searching and providing meaningful results.

The Proc Means output dataset is downloaded to SAS Work, in case you want to do further analysis.

PROGRAMS ARE AVAILABLE ONLINE

See the References section for the PowerPoint presentation with embedded SAS code.
Source code is available in the Credit Card section of the proceedings for IFSUG 2012:

http://www.ifsug.org/2012-proceedings
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CONCLUSION

This paper has described a good data profiling solution, based upon the definition from TDWI. The visual elements
showed what is possible with a data profiler based upon SAS data dictionary tables, and those results should speak
for themselves. Program details were briefly described to assist those who decide to read the well commented code.
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