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Funktionalitat

GLM / MIXED
> 28 varianzanalytische Modelle:
1-, 2-,3-faktoriell,
vollstandig randomisierte Anlage, randomisierte
Blockanlage, Spaltanlage(n), Streifenanlage(n)
LSMEANS-Test
Multiple Mittelwertvergleiche: Bonferroni, Scheffe, Tukey,

Dunnett, Student-Newman-Keuls

CORR - Korrelation

REGR — Regression

NPAR1IWAY — Wilcoxon / Kruskal-Wallis Vergleich d. Treatments
FREQ — Haufigkeitsanalyse

GPLOT — Box-Wkisker-Plots (CGM, RTF)

Permutationstests (SAS/IML Makros Prof. E. Schumacher, Univ.
Hohenheim)




Drei besondere Aspekte der SAS-Programmierung

Einsatz von Steuertabellen
ODS Output

Performance




Einsatz von Steuertabellen

bei extrem komplexer Fallunterscheidung

Programmecode bleibt Gbersichtlich

Flexibilitat (z.B. Hinzunahme eines neuen Modells)

Steuerung von:

= ODS-Statements
» Code-Generierung SAS/STAT
= Zeilenreihenfolge der ANOVA-Ausgabe




Edit View Toolz Data Solubons “Window Help

Alhe EH &l 1E1EE= iR E @

IEWTABLE: Steuer.Summary_out [_ |3
ahova_code | rnm_test | anova_table | lzmeat_out | tranz | Wi | auzduck | lsmean
15 |3FT 5 Ny Ny i F ods output OveralldMOWA [match_all persist=proc] = oobjectz. oo_OverallaM 0 A Y
6 | 3FT 5 Ny Ny i F ods output FitStatisticz{match_all persist=proc) = oobjectz oo_FitStatistics Y
A7 |3FT = Y Y ] = ods output B andombd odeld W 0WA [match_all persist=proc] = 4
] oobjectz oo_RandombodelsH O AT
8 | 3FT 5 Ny Ny i F ods output MCLineslnfo [match_all persist=proc] = oobjects. oo_MCLineslnfol Y
13 |3FT 5 Ny Ny i F ods output MCLines [match_all persist=proc] = oobjects.oo_MCLinez1 Y
20 | 3FT 5 Ny Ny i F ods output LSkeans [match_all persist=proc) = oobjectz.oo_L5keanz Y
21 | 3FT 5 Ny Ny i F ods output Diffz [match_all persist=proc) = oobjectz.oo_Diffsl Y
2a | 3FT S ¥ ¥ ¥ T ads autput DverallAMOWA [match_all persist=prac] = oobjects. oo_OverallAM 0 A N
23| 3FT 5 kY by Y T odz output FitStatistics [match_all persist=proc) = oobjects.oo_FitStatistics Y
24 |[3FT 5 Y Y Y T odz output RandombdodeldHOWA [match_all persist=proc] = 'Y
] oobjectz oo_Randombdodels M0 AT
25 | 3FT S ¥ ¥ ¥ P ads output MCLinezlnfo [match_all persist=proc] = oabjects. oo_MCLineslnfal N
26| 3FT 5 kY by Y F odz output MCLines [match_all persist=proc] = oobjectz.oo_MCLinesl Y
2| 3FT 5 kY kY Y T odz output MCLines [match_all persist=proc] = oobjectz.oo_T_MCLines1 b
28 | 3FT 5 kY kY Y F odz output LSkMeans [match_all persist=proz] = oobjectz.oo_LSMeansz1 b
23| 3FT 5 by by Y T odz output Diffz [match_all persist=proc) = oobjectz.oo_Diffs Y :
i3 |3FT 5 i Ny i F ods output MCLineslnfo [match_all persist=proc) = oobjectz. oo_MCLineslnfol Y
74 | 3FT 5 i Ny i F ods output MCLines [match_all persist=proc] = oobjects.oo_MCLinez1 Y
e 3T 5 M Ny i F ods output LSkeans [match_all persist=proc) = oobjectz.oo_L5keanz] Y
WE | 3FT S M ¥ M P ads autput Diffs [match_all persist=prac] = nobjectz.oo_Diffs1 N
WE|3FT 5 M by Y F odz output MCLinezslnfo [match_all persist=proc] = oobjectz. oo_MCLineslnfol Y
e | 3FT 5 M kY Y F odz output MCLines [match_all persist=proc] = oobjectz.oo_MCLines1 b
w3 |3FT 5 M by Y T odz output MCLines [match_all persist=proc] = oobjectz.oo_T_MCLines1 Y
gl | 3FT 5 i Ny ¥ F ods output LSkeans [match_all persist=proc) = oobjectz.oo_LSkeans] Y
il | 3FT 5 i Ny ¥ T ods output Diffz [match_all persist=proc] = oobjectz.oo_Diffs1 Y
15 | 3FT 5 i i i F ods output MCLinezlnfo [match_all persist=proc) = oobjectz. oo_MCLineslnfol M
JE | 3FT 5 M ] i F ods output MCLines [match_all persist=proc] = oobjects.oo_MCLines1 M
a7 | 3FT S M i ¥ P ads output MCLinezlnfo [match_all persist=proc] = oabjects. oo_MCLineslnfal M
a8 |3FT 5 M M Y F odz output MCLines [match_all persist=proc] = oobjectz.oo_MCLinesl M
a3 |3FT 5 M M Y T odz output MCLines [match_all persist=proc] = oobjectz.oo_T_MCLines1 M
A7 |3FT 5 by M M F odz output DveralldMH O [match_all persist=proc] = oobjects. oo_OwerallbMONA M
P - - -~ . - . e S . . - . - _[
]
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IEWTABLE: Work.zummary_glm_sorted

ahova_cod | ke | lsme | augdruck lzmean

7 |aFT S Y | class &TR_ID & 4B 5C R, v

8 |aFT 5 v model bvariable = 5TR_ID &RTRA_ID] &4 kA" TR_ID &8 B*6TR_ID 54768 S4%6B"4TR_ID &R 4B4TR_ID  &C &C4TR_ID v
SALCATR_ID 8470 AL CATALID SB°6C 88308 TR ID 8A"EB"SC sAB SO TR_ID/ 553,

8 |aFT § Y random bRTR_ID) $R*6ABTR_ID SRSCHTR_ID / test v

0|3 5 v  means&TRID / e=kR(ATR_ID) SCHEFFE LINES; means & &B/e=tR 8 4B 6TR_ID SCHEFFE LINES; means v
40 /e=4R"E 6 TR_ID SCHEFFE LINES;

REz N | class 8TR_ID & 38 &C &; N

z |3 N model bvarisble = 5TR_ID &R(TR_ID) kA 54°6TR_ID 4B $B°6TR_ID 84°48 SASB4TR_ID ARAEETAD  &C 4C6TR_ID N
SACATR_ID 8ARC B CATALID SB°EC SB5C4TAID SAB L sA%B RO TR_ID/ 553;

3|t N random SR(TR_ID) $R*6ASE4TR_ID &R2CATRA_ID / test; N

e N means STR_ID / e=tR(8TR_ID) SCHEFFE LINES; means &4 4B/e=4R"5A"B 4 TR_ID SCHEFFE LINES; means N
40 /e=bR"bE 6 TR_ID SCHEFFE LINES;

Ez S N | class&TR_ID 84 8B 80 8R: v

e & N model bvariable = 4TR_ID &R(TA_ID] & &AL TR_ID 4B 4B°4TR_ID 84" SA"B"4TA_ID SR SA4BSTR_ID  &C &C4TR_ID v
SAFECHTR_ID 8470 BARCATA_ID 88760 8BEC4TR_ID S4B SC 648 8C4TR_ID/ 553;

73T S5 N random bRETR_ID) $R*6AB TR_ID RC4TR_ID / test; v

FBEs! & N means&TRID / e=bR(LTR_ID) SCHEFFE LINES; means &4 4B/e=tR A LB 6TF_ID SCHEFFE LINES; means v
5C/e=bR*SC6TR_ID SCHEFFE LINES;

FRER S N means&TR_ID"a &TR_ID"b 4TR_ID"c batb batc dbic; v

0 |aFT T Y | class&TR_ID 84 4B 3C 8R; v

1| aFT v model bvariable = §TR_ID SA(TF_ID) & LA™ TR_ID 48 SB*6TF_ID 2A74B 8ABLTA_ID SAAESTR_ID 40 LC4TRID v
SAFECHTR_ID 8470 BACATRA_ID 88760 8B 4TR_ID 8468 60 648 8C4TR_ID/ 553;

2 |aFT Y random &R(ETR_ID) &R"&A B*6TR_ID 6RSCSTR_ID / test v

e v means &TR_ID / e=tRLTR_ID] TUKEY LINES: means &4 8B/ e=bR A 6B"6TR_ID TUKEY LINES; means v
SC/e=bR*6TR_ID TUKEY LINES:

Ez N | class 5TR_ID &4 5B &C &R; N

5 |aFT N model bvariable = 5TR_ID &R(TR_ID) &4 84°6TR_ID &B $B°6TR_ID 84°48 8A*4B4TR_ID SRASEETAID  &C 4C6TA_ID N
SAECHTR_ID 8AC BASCATRA_ID 85750 8BEC4TR_ID S4B C S4B RCATR_ID/ 553

B |aFT N random SR(ETR_ID) SR*64"6B"4TR_ID &R-CATRA_ID / test; N

e N means 5TR_ID / e=bR(ETR_ID) TUKEY LINES; means & 8B/ e=tR 8 4B 6TR_ID TUKEY LINES; means N
40 /e=4REETR_ID TUKEY LINES:

TBER N | class 4TR_ID &A 58 &C &R; v

8 |aFT N model bvarisble = 5TR_ID &R(TR_ID) &4 s46TR_ID &B 4B°6TR_ID 84" 8A6B4TR_ID SRASEETAID  &C 4C6TR_ID v |
SAACATR_ID 8470 B CATALID 8B40 8BS0 A TA_ID 8A*EB"SC SAB SO TR_ID/ 553,

T E T N random R(ETR_ID) 4R*6AETR_ID SASCATRID / test; v

| [
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dbzagnp®ar ox it ifd=GEEES

IEWTABLE: Steuer. Summary_anova

nobject

obznr

totalobs

00_RandombdodelstO0YVAS
00_Randombdodelst O04A4
00_Randombdodeltt 044
00_Randombdodeltt 04A4
00_Randambdodeltt 04 A4
00_R andombd odeldM O04VAL
00_R andombd odelbM O04A4
00_Randomb odelbH O04a4
00_OwerallsMONW A

00_OwerallsMONWa,

00_Randambdodeltt 04A1
00_RandombdodelttO04A2
00_RandambdodelttO0WAS
00_R andombd odeldMO0VAS
00_R andombd odeldM O04VAL
00_R andombd odelbM O04A4
00_R andombd odelbH04ad
00_Randombdodelst 044G
00_RandombdodelttO0WAS
00_RandombdodelttO0WAS
00_RandambdodeltHO0WVAR
00_R andombd odelbMNOVAT
00_Randombd odelbMOVAT
00_Randomb odelbHOVAT
00_RandombdodelttO0WAT
00_Randombdodelst 044G
00_Randombdodeltt 044G
00_Randombdodeltt O04AS
00_RandambdodeltO0WAS
00_R andombd odeldMO0VAR
00_OwveralldM O,

00 OverallM O,
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anl:n'-.fa_c-:ude|

| 3FT
8 |3FT
A |3FT
30 | 3FT
33T
32 |3FT
33 | 3T
34 |3FT
3| |3FT
3B |3FT
37 | 3FU
38 | 3FU
33 |3FU
o | 3Fu
i |3Fu
32 |3FU
33 | 3FU
34 | 3FU
/| 3FU
3 |3FU
a7 |3Fu
3| |3FU
33 |3FU
o 3R
n_ |3FU
12 | 3FU
13 | 3Fd
14 |3FU
& |3FU
& |3FU
o7 |3Fu
1B |3FU
Jesults

| @J E=plarer

| Output - [Urtitled)

| B Log - ity | B Editor - Untitiedt

”ﬁ VIEWTABLE: Steuer .

|§ w:hapeadmi



Einsatz von Steuertabellen - Bsp

d_glm = open("steuer."||steuerglm||" (where=(ANOVA CODE—'"||upcase(ANOVA CODE) | | "'
and "LSMEAN='"||upcase(LSMEAN)||"' and . . . -

n_ausdr=varnum(d_glm, 'AUSDRUCK') ;
obs_exist=attrn(d_glm,’ANY’);
dcl char (250) ausdruck;

if obs _exist then do;
submit;
PROC GLM data=&datei;
endsubmit;
link subcode;
end;
c = close_(d_glm);

SUBCODE:
do while (not fetch(d_glm));
ausdruck=getvarc(d_glm,n_ausdr);

submit;
&ausdruck
endsubmit;

end;

submit continue;

run;
endsubmit;
return;




ODS Output

Name der Output-Objekte im SAS-LOG :
ODS trace on;

Beispiel:
ODS output clear;

ODS output OverallANOVA (match _all persist=proc)
oobjects.oo OverallANOVA,

ODS output MCLinesInfo (match_all persist=proc)
oobjects.oo MCLinesInfo1,

erzeugt SAS-Datasets aus den Output-Objekten

Struktur des ODS-Datasets: undokumentiert
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TABLE: Difference M atnx

_Proc. | Run | Effect | Dependent|RowMame| 1 | 2 | 3 | 4 | 5 | & | m | pz P3 P4 Ps | Ps
1 |GLM 18_C werte 1 _ 08424 127963 026475 055357 -0.90083 _ 04160 02262 07957 05300 03854
2 |G 18.C werte 2 0.842396 _ 048437 0645824 0322912 014441 04160 _  0E3E 05305 07523 0.887€
3 |GLM 18.C werte 3 1.275628 0.484368 _ 1130193 080728 0288821 02262 (06368 _ 02805 04352 0777
1 |GLM 18_C werte 4 0.264753 -0.64582 -1.13019 032291 072205 07957 05305 02805 _ 07523 04841
3 |G 18_C werte 5 0553574 -0.32291 080728 0322912 _ 043323 05900 07523 04352 07523 _ 0E7E
3 |G 18_C werte 5 0900827 0144411 -028882 0722054 0433232 _ 03884 08876 07776 04841 0E7S 1
VIEWTABLE: LSMeans =] ES
_Proc_ |_Hun_| Effect | Dependent| B | E| LSMean |LSMeanNumI:uer| (=
1[G 1B.C werte 1 1 £3.3520833 1
2 |G 1B.C werte 1 2 £3.4250000 2
3 |G 1B.C werte 1 3 £3.4625000 3
4 |G 1B.C werte 2 1 £3.3750000 4
5 |G 1B.C werte 2 2 §3.4000000 5
B |GLM 1B.C werte 2 3 834375000 5
°n
| [ |
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dit Yiew Tools
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= EHEBRERFoXI1EEE: EEERES

“Evironmernt Contentz of WA ark
WS Environment | | Mame

] Libraries @ Cata_prep
(2§ Appl E=0_wilcox
() Graphs Eﬂ Oo_kwhest]
(2] Intsamp [
[ M aps Eod 0o kwtest3
El"' Uobjects E Oo_kwtesztd
ﬂmﬂr Permtest B

EE} Oo_wilscores
EE'} Oo_wilscores2
Eﬂ Oo_wilscores3

(2P Sashelp
(2P Sasuser

..... E‘ SpEad_rr

;|... ChaLar =] 00_wilscores4
0P Work | |—d Sasgopt

ﬁ] File Shortcuts C.], 5 asmacr

Log - [Untitled] Proceszing submitted statements

proc nparlway wilcoxon data=d_wilcox;

3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263

NOTE :
NOTE :
NOTE :
NOTE :
NOTE :
NOTE :
NOTE :
NOTE :
NOTE :
NOTE :
NOTE :
NOTE :
NOTE :
NOTE :
NOTE :

RINMTE »

class trtm_no;

war

20

run;

The data
The data
Skipping
Skipping
Variable
Variable
The data
Variable
Variable
The data
Variable
Variable
The data
Variable
Yariable

T — d_ o

zet OOBJECTS.00_MWILSCORES1 has 4 observations and 9 variables.
=s=et O0OBJECTS.00_KWTEST1 has 3 obserwvations and ¥ variables.

analy=zis with not enough data,
analysis with not enough data,

for variable
for variable

_2.
20.

instean
insteai

Yariable already exists on file OD0BJECTS.00_WILSCORESZ, using Yariable?
Variable already exists on file O0OBJECTS.00_MWILSCORES?, using WYariable3
set O0BJECTS.00_WILSCORES?Z has 4 obserwvations and 11 variables.
Variable already exists on file OOBJECTS.00_KMTEST?, using Variable?
Variable already exists on file OOBJECTS.00_KMWTESTZ?, using Variable3
s=et O0OBJECTS.00_KWTESTZ has 3 observations and 9 variables.

Variable already exists on file O0BJECTS.00_MWILSCORES3, uwusing Variable?
Variable already exists on file O0BJECTS.00_MWILSCORES3, wusing Variable3d
s=et OD0OBJECTS.00_WILSCORES3 ha=s 4 obserwvations and 11 variables.
Variable already exizsts on file OOBJECTS.00_KMWTEST3, using Variable?
VYariable already exists on file OD0OBJECTS.00 _KWTEST3, using Yariabled

—_——i WO ICTTe Or FIITOeETS Lo M b e i e b e e e M i 2 T -

inztead.
inztead.

insteai
insteai

inztead.
instead.

TABLE: Wilcoxon Scores

_Proc_ | Iml Clazs | r | SumOfS cores | EzpectedSum | StdDexOFSum | Mean5core

1 |Mparlway 11 10 2 7.60 5.0 2964071 3750

2 |Mparlway 1_1 11 2 8.50 5.0 2964071 4.25[

3 |Mparlway 1 _1 12 2 11.50 5.0 2964071 5.75C

4 |Mpariway 1_1 13 2 8.50 8.0 2964071 4,250
_Proc_ |_Hun_| Y ariable | Y aniable? | Y ariable3 |Eh$s| | 5ume5cmes| ExpectedSum | StdDevOFS um | MeanScore -
Mpariway 1_2 _20 4 0 4 40.0 4.0 8246211 10.000
Mpariway 1_2 _20 4 11 4 35.0 340 8246211 8.750
Mpariway 1_2 _20 4 12 4 310 34.0 8246211 8.250
Mparlway 1_2 _20 4 13 4 28.0 4.0 8246211 7.000
Restits | @1 Explorer | B output - nitied) | T Log- (untited) Pr.| [ Editor - Urtitedt | [8) Resus Viewer - p... | Bgh viewTa8LE: wil.. || 5 VIEWTABLE:
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Performance

Untersuchungwerkzeuge:

System-Optionen
STIMER FULLSTIMER (0S/390: MEMRPT, FULLSTATYS)
— keine Anzeige fir SCL

Interaktiv: Performance Analyzer (AF C=... SCLPROF=TIMER)

Timestamps in Programmcode, anschl. Auswertung des LOG

(V8: Application Response Measurement — ARM)




Performance

ORACLE-Zugriff

Tests/Vergleiche :

1. SQL-passthrough

2. Libname engine, proc sql ... insert

3. Libname engine, PROC Append

4. Libname engine, scl-Funktion append()

PROC MIXED

- siehe Hinweise aus Online Dokumentation
- Einsatz nur wenn unbedingt erforderlich




