Animate your Datal

Kriss Harris and Richann Watson

Presented by:

Richann Watson is an independent statistical programmer and CDISC
consultant. She has been using SAS since 1996. She has worked on various
therapeutic areas including Oncology and Diabetes. She is also a member of
the CDISC ADaM team and various sub-teams. In addition, she is the
chairperson for the local SAS user group in her area and is actively involved
with SAS Global Forum, PharmaSUG, MWSUG and other SAS User Groups.

—



Agenda

Show you how to produce animations





Agenda

Show you how to produce smooth animations
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Why use Animation?

* You can understand and interpret your data.

* You can quickly get an idea of the number of subjects that had abnormal
laboratory results at each visit.

* You are also able to easily determine the adverse events each subject had
and the duration of the adverse event.

* You can monitor blood pressure over time by treatment.
* You can easily discern a dip or a spike in someone’s heart rate.




How to Animate

ods printer file="C:\animation.gif";
options printerpath=gif animation=start
animduration=0.5 animloop=yes

noanimoverlay;

proc sgrender data=<data-set-name>
template=<template-name>;

<other optional statements>;

run,

options printerpath=gif animation=stop;

ods printer close;
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How to Animate

/* define template here */

ods printer file = "C:\animation.gif";

options printerpath = gif animation = start
animduration = 0.5 animloop = yes noanimoverlay;

/* or could define the template here */

proc sgrender data = <data-set-name>
template = <template-name>;

<other optional statements>;

run,

options printerpath = gif animation = stop;

ods printer close;
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How to Animate

proc template;
define statgraph <template-name>;
begingraph / <options>;
<GTL statements>;
endgraph;
end;

run,
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Animating Boxplot of
Laboratory Results




Example 1: Animated Boxplot of Lab Results

Creatinine
was selected
Actual . . Analysis Visit Analysis Range 1 | Analysis Fange 1
Actual Treatment Treatment Sex Analysis Visit ) Parameter Lower Limit e Linnik
(N}

1 Flacebo 0 F Week 2 2 Creatinine (umalsL) B2 124
2 Flacebo 0 F Week 4 4 Creatinine (umal/L) B2 124
3 Placeba 0 F Week & & Creatinine (umal/L) 62 124
4 Flacebo 0 F Week B g Creatinine (umolsL) B2 124
B Flacebo 0 M Week 2 2 Creatinine (umalsL) I 141
[ Flacebo 0 M Week 4 4 Creatinine (umal/L) 7 141
7 #anomeline High Daose g1 M Week 2 2 Creatinine {umal/L) 7 141
8 ¥anomeline High Dose g1 M Week 4 4 Creatinine (umolsL) I 141
) #anomeline High Dose g1 M Week & & Creatinine (umalsL) I 141
10 #anomeline High Dose 81 M Week 8 8 Creatinine (umal/L) 7 141
11 #anomeline Low Daose MM Week 2 2 Creatinine {umal/L) 7 141
12 ¥anomeline Low Dose 54 M Week 4 4 Creatinine (umolsL) I 141

The Data




Example 1: Animated Boxplot of Lab Results

Number of subjects calculated at each visit for each treatment

Actual Treatmert | 4003 i marﬁ? st maﬂzﬂﬁﬁe B st Subjecriusﬂu'isjt
1 Flacebo o0mM Weel 2 2 141 71 33
2 ¥anomeline Low Dose MM Weelk 2 2 141 71 33
3 #anomeline High Dose g1 M Week 2 2 141 71 41
4 Flacebo oM Weelc 4 4 141 71 32
5 Xanomeline Low Dose MM Weelc 4 4 141 71 29
[ #anomeline High Dose g1 M Weel 4 4 141 71 37
7 Flacebo o0M Week & 6 141 71 3

proc sql;

create table lab data with n as
select *, count(distinct usubjid) as nobs_subject visit

from lab data

group by_trtan, avisitn, sex;

quit;

Data Manipulations




Example 1: Animated Boxplot of Lab Results

proc template;
define statgraph boxplot_ template_sex;
dynamic _byval _byval2 byval4 wupperlim lowerlim;

begingraph;
entrytitle halign = center _byval ":" " Sex = " _byval2 " andVisit = " _byvald ;
layout overlay / yaxisopts = (linearopts = (viewmin = 60 viewmax = 180
tickvaluesequence = (start = 60 end = 180 increment = 30))) ;
boxplot x = trtan y = aval / group = trtan groupdisplay = cluster;
referenceline y = lowerlim / lineattrs = (pattern = 2);
referenceline y = upperlim / lineattrs = (pattern = 2);
innermargin;
axistable x = trtan value = nobs_subject visit / stat = mean
label = "n" valueattrs = (size = 9);
endinnermargin;
endlayout ;
endgraph;
end;
run;

First Create the Template with Graph Template Language (GTL)



Example 1: Animated Boxplot of Lab Results

options nobyline;

options papersize=('8 in', '4.8 in') printerpath = gif
animation = start animduration = 0.5 animloop = yes
noanimoverlay;

ods printer file = "&outpath\boxplotMl.gif";

ods graphics / width = 8in height = 4.8in imagefmt = gif;

proc sgrender data = adlbc_all n gen
template = boxplot template_ sex;

where avisitn ne . and sex = "M";
by param sex avisitn avisit;
dynamic upperlim = "alhi" lowerlim = "allo";
format trtan trtfmt.;
run;

options printerpath = gif animation = stop;
ods printer close;

Animation Options and SGRENDER
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Example 1: Animated Boxplot of Lab Results

options nobyline;

options papersize = ('8 in', '4.8 in’)
_printerpath = gif
animation = start animduration = 0.5

animloop = yes noanimoverlay;
ods printer

file = "&outpath\boxplotMl.gif";
ods graphics /
width = 8in height = 4.8in
imagefmt = gif;

Animation Options Before SGRENDER



Example 1: Anlmqted Boxplot of Lab Results

proc sgrender data =adlbc all n gen

template = boxplot template sex;

where avisitn ne . and sex = "M";

by param sex avisitn avisit;

dynamic upperlim = "alhi"
lowerlim = "allo";

format trtan trtfmt.;

run,

options printerpath = gif |animation

stop;

ods printer close;

SGRENDER



Example 1: Anlmqted Boxplot of Lab Results





Animating Scatterplot of Laboratory
Results




Example 2: Animated Scatterplot of Laboratory Results

Same data as in Example 1

Number of subjects with abnormal results were
calculated at each visit for each treatment

The Data

But
. i ) . M Subjects with
Actual Treatment -I-I_EE;T“:E[L M) Sex Analysis Visit .ﬁnahlm? = .ﬁnaﬂ;ﬂﬂﬁe - .ﬁnaﬂ;ﬂaﬁe : .I“br'lﬂmElIIJJIi Eﬂﬂcards i
1 Flacebo oM Week 2 2 71 141 1]
2 ¥anomeline Low Dose MM Weel 2 2 71 141 4
3 ¥anomeline High Dose B1 M Weel 2 2 71 141 2
4 Flacebo oM Week 4 4 71 141 1
b ¥anomeline Low Dose MM Weel 4 4 7 141 3
& ¥anomeline High Dose 81 M Week 4 4 71 141 1
7 Flacebo oM Week & [ 71 141 1
2 ¥anomeline Low Dose MM Week & [ 71 141 2
9 ¥anomeline High Dose 81 M Week & B 71 141 2
e —— ’




Example 2: Animated Scatterplot of Laboratory Results
GTL

viewmax

layout overlay / yaxisopts
180 tickvaluesequence
increment = 30))) xaxisopts

(linearopts (viewmin
(start = 60 end
discrete) ;

(type

scatterplot x

trtan y = aval / group = trtan

innermargin;

endlayout;

groupdisplay = cluster jitter = auto
jitteropts = (axis = Xx);
referenceline y = lowerlim / lineattrs = (pattern =
referenceline y = upperlim / lineattrs = (pattern =

60
180

2);
2);

axistable x = trtan value =|nobs abn subject visit
stat = mean label = "n"
valueattrs = (size = 9);
endinnermargin;

T—




Example 2: Animated Scatterplot of Laboratory Results
Animation Options (the same as the Boxplot options)

ods printer file = "&outpath\scatterplotMl.gif";
ods graphics / width = 8in height = 4.8in
imagefmt = gif;

proc sgrender |[data = adlbc all abnormal n gen
template = scatterplot template sex;

where avisitn ne . and sex = '"M";
by param sex avisitn avisit;
dynamic upperlim = "alhi" lowerlim = "allo";
format trtan trtfmt.;
run;

ods printer close;
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Example 2: Animated Scatterplot of Laboratory Results
Output





Animating Blood Pressure Change
Across Treatments




Example 3: Change in Blood Pressure Across Treatments
Animation is Not Time Dependent

» Sometimes what we want is not based only on time but based on a
category as well
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Example 3: Change in Blood Pressure Across Treatments
The Data

UsuBJID
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Comparison of Change in Blood Pressure

Across Treatments

begingraph;
entrytitle halign = center byval ;
layout overlay / xaxisopts = |(type = discrete discreteopts

(tickvaluelist = ('0' '2' '4' '6' '8’
'12' 'lé6' '20' '24’

126" 1991)))
yaxisopts = (linearopts = (viewmin = -20
viewmax = 2));

seriesplot x = AVISITN y = mean / display = all group = PARAMCD
datalabel = n name = "prm'";

scatterplot x = AVISITN y = mean / group = PARAMCD
yerrorupper = eval (mean + se)
yerrorlower = eval (mean - se);

discretelegend "prm" / across = 2 location = outside;
endlayout;
endgraph;
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Example 3: Change in Blood Pressure Across Treatments
Output





Interpolation

Creating Smooth Animations - Scatterplot Example




Why Interpolate?

Without Interpolation With Interpolation






How to Interpolate?

* First step is determine variable that will drive animation (e.g., AVISITN)

AVISITN |
1 2
2 4
3 6
4 8 There are 10
5 12 visits
g 16
7 20
g 24
E] 26
10 39




How to Interpolate?

* First step is determine variable that will drive animation (e.g., AVISITN)

A‘u"lw Mew AVISITN
1 2 1 2
2 4 2 > 24
: E\ 3 —» 28
4 a I T—— 32
5 12 g B 3-j
z 16 | Add visits in between 7 4
! 2 the original visits 8 48
8 24 9 22
3 26 10 56
10 95 11 6




How to Interpolate?

» Merge the data together so that the new visit records are between
the existing visit records

Inique Subject ' ' Analysis Visit Actual ' Analysis Visit
dentiier Analysis Visit N) Mew AVISITH Treatment (N) Analysis Value N) . .

01-701-1023 Weelk 2 2 2 0 1326 2! Llnedr
01-701-1023 Weelk 2 2 24 0 . .
01-701-1023 Weelk 2 2 28 0 InterPOIthon
01-701-1023 Weelk 2 2 32 0
01-701-1023 Weel 2 2 36 0 .
01-701-1023 Weel 4 4 4 0 114.52
01-701-1023 Weel 4 4 44 0
01-701-1023 Weelk 4 4 48 0
01-701-1023 Weelk 4 4 52 0
01-701-1023 Weel 4 4 56 0 . .
01-701-1023 End of Treatment 55 99 0 114.52 95
01-701-1023 End of Treatment 59 59.8 0 . . LO C F
01-701-1023 End of Treatment ) 100.2 0 : /
01-701-1023 End of Treatment 59 100.6 0 . .
01-701-1023 End of Treatment ) 101 0
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How to Interpolate?
Interpolated Data set

i i i . Analysiz i .
R Analysis Visit ‘“”E"’{'srﬁ Vst | New AvisiTN | o _Acta | Anaveis Value I"u"alueg'mw_ith ‘“”E'hﬁ'f; =
mterpolation
017011023 Week 2 2 5 0 1326
017011023 Week 2 2 24 0
017011023 Week 2 2 28 0
017011023 Week 2 2 32 0
017011023 Week 2 2 16 0 _
017011023 Week 4 4 4 0 114.92
017011023 Week 4 4 44 0
017011023 Week 4 4 43 0
017011023 Week 4 4 52 0
017011023 Week 4 4 56 0 .
017011023 End of Treatment 99 99 0 114.92
017011023 End of Treatment 99 9938 0
01-701-1023  End of Treatment 99 1002 0
017011023 End of Treatment 99 1006 0
017011023 End of Treatment 99 101 0
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Example 4: Scatterplot Animation with Linear Interpolation

GTL

* This example uses GTL code similar to Example 2

layout overlay / yaxisopts =
(linearopts = (viewmin = 60 viewmax = 180
tickvaluesequence = (start = 60 end = 180
increment = 30)))
xaxisopts = (type = discrete);
scatterplot x = trtan y = aval / group = trtan
groupdisplay = cluster jitter = auto

jitteropts = (axis = x);
referenceline y = lowerlim / lineattrs = (pattern =
referenceline y = upperlim / lineattrs = (pattern =
— . _endlayout; —




Example 4: Scatterplot Animation with Linear Interpolation
Animation options

options papersize = ('8 in', '4.8 in’)

printerpath = gif |animation = start
animduration = 0.16 animloop = yes
noanimoverlay nonumber;

Animation duration has been decreased
compared to Example 2, because now there
are d lot more frames, and we want to have a
smooth animation.




Interpolation

Creating Smooth Animations — Adverse Events (AEs) over time Example




Example 5: AEs over time by Baseline Laboratory Results

* A great way to assess the AE counts and visualize the relationship





Example 5: AEs over time by Baseline Laboratory Results

Input and Intermediate Data sets

ADAE where TRTEMFL = “Y”

Week AE started
was calculated

No. of AEs for each
week were calculated

i Dictionary-Derived Tem Troto N ‘Eﬁﬁ:ﬁ ey
1 |01701-1015  APPLICATION SITE ERYTHEMA 0 7 1
2 |017011015  APPLICATION SITE PRURITUS 0 2 1
3 |0170111015  DIARRHOEA 0 8 2

Cumulative Counts ranged
from Week O to Week 28

Actual Unigue Subject Unigue Subject Actual week court_week | cum_courts
Treatment (M) Identifier week FillEes 5 ﬂl:ldf::]ﬁ'eﬁr Treatment {N}ﬂ 3 5 5
0 01-701-1015 1 2 ——
0 01-701-1015 2 1 M-701-1015 0 1 2 2
T M1-701-1015 0 2 1 3
M1-701-1015 0 3 0 3
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Example 5: AEs over time by Baseline Laboratory Results

Final Data set

: Cumulative
Unique .'_Subject Actual E?_::ﬁ::?:e Week TEﬂ.E_cnurrts
|dentifier Treatment (M) umol/L) with
Interpolation

01-701-1015 0 79.56 0 0

01-701-1015 0 79.56 0. 04

01-701-1015 0 7956 0. 0.3

01-701-1015 0 7956 0. 12

01-701-1015 0 7956 0. 16

01-701-1015 0 79.56 1 2

01-701-1015 0 79.56 1. 22

01-701-1015 0 79.56 1. 24 InterPOIGted
01-701-1015 0 79.56 1. 26 Counts
01-701-1015 0 7956 1 28

01-701-1015 0 7956 2 3

01-701-1015 0 79.56 22 3

01-701-1015 0 79.56 24 3

01-701-1015 0 79.56 26 3

01-701-1015 0 79.56 238 3

01-701-1015 0 7956 3 3




Example 5: AEs over time by Baseline Laboratory Results

GTL

begingraph /|designwidth = 1200px designheight = 960px;
entrytitle |textattrs = (size = 18pt) lhalign = center "Week = " _byval ;

layout datapanel classvars = (trtan) / headerlabeldisplay = value
headerlabelattrs = (size = 15pt) |columns = 3 rows = 1
rowaxisopts=(label = "TEAE counts" [labelattrs = (size = 18pt)
tickvalueattrs = (size = 16pt) linearopts = (viewmin = 0 viewmax = 25
tickvaluesequence = (start = 0 end = 25 increment = 5)))
columnaxisopts = (label = "Baseline Creatinine (umol/L)"
labelattrs = (size = 18pt)| tickvalueattrs = (size = 16pt));
layout prototype;
scatterplot x = baseline creatinine y = aval / group = trtan
markerattrs = (size = 15px symbol = circlefilled);
endlayout;
endlayout;

endgraph;
\ -
7 . —




\ -
i - —

Example 5: AEs over time by Baseline Laboratory Results
Animation Options

ods printer file="&outpath\ae animl scat.gif";

options [papersize = ('8 in', '6.4 in') |printerpath = gif
animation = start animduration = 0.13 animloop = yes noanimoverlay
nonumber ;

ods graphics / reset = all \width = 8in height = 6.4in
imagefmt = png;

proc sgrender data = final dataset template = aedecod anim scat;
by avisitn;
format trtan trtfmt.;

run;

ods graphics / reset = all;
options printerpath = gif animation = stop;
ods printer close;




Expansion

Electrocardiogram (ECG) Heart Rate over Time




Example 6: ECG Heart Ra’ce over Time

* On TV and in real life, we’ve all seen a heart rate monitor that
display’s how someone heart is beating over time.

 How Is this heart rate monitor display achieved with SAS?





Exam
Data sets

Ple 6: ECG Heart Rate over Time

USUEJID | param | ATPT | HR | AVISITN
1 001-001 HF{ Heart Rate (beat per minute) 1 B84 26597 1
2 001-001 HR Heart Rate (beat per minute) 2 84 2657 1
3 001-001 HR Heart Rate (beat per minute) 3 84,0619 1
4 001-001 HR Heart Rate (beat per minute) 4 85,6542 1
3 001-001 HR Heart Rate (beat per minute) 5 87.2093 1
6 001-001 HR Heart Rate (beat per minute) 3 871246 1
7 001-001 HR Heart Rate (beat per minute) 7 B6.8726 1
8 0071-001 HR Heart Rate (peat per minute) 8 867052 1
9 0071-001 HR Heart Rate (pbeat per minute) 9 87.5899 1
10 0071-001 HR Heart Rate (beat per minute) 10 859.1475 1
11 0071-001 HR Heart Rate (beat per minute) 11 89.8204 1
12 001-001 HR Heart Rate (beat per minute) 12 89.8204 1




Exam
Data sets

Ple 6: ECG Heart Rate over Time

USUBJID | param | ATPT | HR | AVISITN
1 001-001 HF-! Heart Rate (beat per minute) 1 34 2657 1
2 001-001 HR Heart Rate (beat per minute) 2 84,2657 1
3 001-001 HR Heart Rate (beat per minute) 3 84,0619 1
4 001-001 HR Heart Rate (beat per minute) 4 85,6542 1
3 001-001 HR Heart Rate (beat per minute) 5 87.2093 1
6 001-001 HR Heart Rate (beat per minute) 3 871246 1
7 001-001 HR Heart Rate (beat per minute) 7 B6.8726 1
8 0071-001 HR Heart Rate (peat per minute) 8 867052 1
9 0071-001 HR Heart Rate (pbeat per minute) 9 87.5899 1
10 0071-001 HR Heart Rate (beat per minute) 10 859.1475 1
11 0071-001 HR Heart Rate (beat per minute) 11 89.8204 1
12 001-001 HR Heart Rate (beat per minute) 12 89.8204 1

Each row represents 0.5 seconds




ExquIe 6: ECG Heart Rate over Time

Data sets

ATPT

HR

AVISITN

USUBJID paramcd | param |
1 001-001 HF{ Heart Rate (beat per minute)
2 001-001 HR Heart Rate (beat per minute)
3 001-001 HR Heart Rate (beat per minute)
4 001-001 HR Heart Rate (beat per minute)
3 001-001 HR Heart Rate (beat per minute)
6 001-001 HR Heart Rate (beat per minute)
7 001-001 HR Heart Rate (beat per minute)
8 0071-001 HR Heart Rate (peat per minute)
9 0071-001 HR Heart Rate (pbeat per minute)
10 0071-001 HR Heart Rate (beat per minute)
11 0071-001 HR Heart Rate (beat per minute)
12 001-001 HR Heart Rate (beat per minute)

There 1s 15 minutes of data and so we thought
to speed the animation up 6 times faster.

B0 =] & N o R
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842657
842657
240615
356542
872093
871246
86.8726
96.7052
875893
85.1475
85.8204
85.8204
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ExquIe 6: ECG Heart Rate over Time
S

Data se

USUBJID | paramed | param | ATFT | HR ST ATPT2 | finalvist | final_animation_vist
1 001-00m1 HR Heart Rate (beat per minute) 1 B84 2657 1 05 1 1
2 001-0M HR Heart Rate (beat per minute) 2 84 2657 1 1 1 1
3 001-D001 HR Heart Rate (beat per minute) 3 840615 1 15 1 1
4 001-001 HR Heart Rate (beat per minute) 4 856542 1 2 1 1
5 001-00m1 HR Heart Rate (beat per minute) 5 872093 1 25 1 1
6 001-0M HR Heart Rate (beat per minute) 6 87.1246 1 3 1 1

This was achieved by grouping the animations
every 3 seconds.




Exam
Data se

Ple 6: ECG Heart Rate over Time
S

USUBJID | pammed | param | ATPT | HR [ AvsTN ] ATFT2 | finalvist | final_animation_vist
1 001-001 HR Heart Rate (beat per minute) 1 B4 2657 1 05 1 2(
2 001001 HR Heart Rate (beat per minute) 2 84 2657 1 1 1 2
3 001001 HR Heart Rate (beat per minute) 3 840615 1 15 1 2
4 001001 HR Heart Rate (beat per minute) 4 856542 1 2 1 2
5 001-001 HR Heart Rate (beat per minute) 5 87.20593 1 25 1 2
6 001001 HR Heart Rate (beat per minute) 6 871246 1 3 1 2
7 001001 HR Heart Rate (beat per minute) 7 B6.8726 1 35 2 2
8 001001 HR Heart Rate (beat per minute) 8 86.7052 1 4 2 2
9 001-001 HR Heart Rate (beat per minute) 9 87 5859 1 45 2 2
10 | 0014001 HR Heart Rate (beat per minute) 10 89.1475 1 5 2 2
11 001001 HR Heart Rate (beat per minute) 11 858204 1 55 2 2
12 001001 HR Heart Rate (beat per minute) 12 85.8204 1 & 2 2

A drawing effect was achieved by keeping records
from previous animation and adding the heart rate
information of the current visit.




Exam
Data se

tple 6: ECG Heart Rate over Time
S

USUBJID paramed param ATPT HR AVISITN ATPTZ final_visit final_animation_visit
1 D01-001 HR Heart Rate [beat per minuts) 1 1 05 1 2
2 001-001 HR Heart Rate (beat per minute) 2 1 1 1 2
3 001-001 HR Heart Rate (beat per minute) 3 1 15 1 2
4 001-001 HR Heart Rate (beat per minute) 4 1 2 1 2
5 D01-001 HR Heart Rate [beat per minuts) 5 1 25 1 2
6 001-001 HR Heart Rate (beat per minute) B 87.1246 1 3 1 2
7 001-001 HR Heart Rate (beat per minute) 7 86.8726 1 15 2 2
8 001-001 HR Heart Rate (beat per minute) g 86.7052 1 4 2 2
9 001-001 HR Heart Rate (beat per minute) 9 87 5859 1 45 2 2
10 001-001 HR Heart Rate (beat per minute) 10 89.1475 1 5 2 2
1 001-001 HR Heart Rate (beat per minute) 1 89.8204 1 55 2 2
12 001-001 HR Heart Rate (beat per minute) 12 85.8204 1 & 2 2
Minute 1
110
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Exam
Data se

tple 6: ECG Heart Rate over Time
S

USUBJID | pammed | param | ATPT | HR [ AvsTN ] ATFT2 | finalvist | final_animation_vist
1 001-001 HR Heart Rate (beat per minute) 1 84 2657 1 05 1 2
2 001-001 HR Heart Rate (beat per minute) 2 84 2657 1 1 1 2
3 001-001 HR Heart Rate (beat per minute) 3 84 0615 1 15 1 2
4 001-001 HR Heart Rate (beat per minute) 4 85.6542 1 2 1 2
5 001-001 HR Heart Rate (beat per minute) 5 8720583 1 25 1 2
6 001-001 HR Heart Rate (beat per minute) 6 871246 1 3 1 2
7 HR Heart Rate (beat per minute) 7 726 1 15 2 2
8 HR Heart Rate (beat per minute) 8 1 4 2 2
9 HR Heart Rate [beat per minuts) 9 1 45 2 2
10 HR Heart Rate (beat per minute) 10 1 5 2 2
11 HR Heart Rate (beat per minute) 1 1 h5 2 2
12 HR Heart Rate (beat per minute) 12 1 6 2 2
Minute 1

s

i}

g

T

Animation Series 2
0 ) 10 14 20 25 30 35 40 45 50 a5 60 —
Seconds




Conclusions

 Animations can be done quite easily with SAS 9.4. All that is needed
is to wrap the appropriate OPTIONS and the ODS PRINTER
statements around the plots.

» Smoother animations can be created by interpolating results in
between the visits (if there are not enough visits for smooth
animation), and then producing the animation on the data set
which contains interpolated results.

* A drawing effect can be achieved by grouping data into series and
retaining a duplicate of set of records for each subsequent series.

—




Questions?

This Photo by Unknown Author is licensed under CC BY-SA
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