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Motivation




Physics Benchmarks

WG Process Physics Detector ECM Who
H->bb/cc/gg BR c-tag, b-tag, JER 500 GeV NN + NN
H->bb mass JER, JES 500 Gey Al Ebranimi (10%) + Junping
ee->tautau A—F% tf;-pd’ tau-reco 500 GeV Daniel Jeans + NN
:'%%3 H->mumu BR momentum resolution 500 GeV Shin-ichi Kawada + NN
H->invisible BR limit JER, hermeticity 500 GeV Yu Kato + NN
WW->qglv z\gw, TGCs, JES, JER, electron, mu 500 GeV Kostiantyn Shpak + NN
______________________________________________ B i
vvqaqqqq QGCs JES / JER 1TeV Jakob Beyer + NN
gamma Z ] A LR, photon, JER/JES, e, 500 GeV NN + NN
sigma_tot, JES mu
Top, Bottom " : . b-tag, vertex charge, .
8 QCD tt->bbggqgq x-section, AFB PID 500 GeV Amjad + NN
low deltaM Higgsinos  natural SUSY Iow-E track\_ng, _— 500 GeV Swathi Sasikumar + NN
________________________________________________________________________________________ ol S RS (s
BSM mono-photons  WIMPs / WISPs photon reco, 500 GeV NN + NN
___________________________________________________________________________________ BeamCal
Zh,mh<125Gev | !MmitonZZn | pres,ereco, JER, | gng qay Yan Wang + NN

coupling hermeticity

Motivation: a standard analysis code will be helpful!
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® General Strategy for analysis

leptons

__particle track jets
- - Jye(?[rtex :> photons

missing Energy

Marlin
processors

CZ ; ..FJt
[* Engle \
&

invairant mass
correlated angle
jet shape

jet substructure

gL a0

user
code

" @ — @

significance

POOOOLOOOOOOOOGOS




.
% ® General Strategy for analysis




Bad programmers worry about the code.
Good programmers worry about data

The key rOIe structures and their relationships.

--- Linus Torvalds

C distribution

< cut orders >

< cut effects >
< MVA >
> A < combination )

‘et i

< cut values
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General Strategy for analysis
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Beautiful And Simple_ Drawing Atificer
(BASDA)




BASDA

-—.

The beautiful figure

< plot templates --- easy to se
% a cohesive, unified style for

the whole group

-—

The simple operation

all with control files

P

Easy to repeat

only need to
preserve control files.

o =

Complete tool sets

provide many analysis tools,

fulfill most of requirements

> 8000 M.
Q R £ 1 R PP 4.fI
g 4,
geooo— | of
o . — higgs
4000|
2000,
N 0

50 100 150 200
Recoil Mass (GeV/c?)

Release time from programing.

Focus on Physics!

Easy for comparing and
finding the differences

one-click for all analysis and
the final results




:Code structure

{ read input path J

I/O system

no input file heck input files and no output file
output folders

read input parameters

set evironment
(root, plot format)
para:
output position
plot format

operation

[ generate output |




luop_tor g]l

lariza

Compiete_Run

II

Complate_Pol

‘

W
% add pre cuts

MVA training

only tested

root file

assistant
funcitons

for each
channel

4
plots for all
generate plots ohkariibla

1

after this cut

plots for each
channel

para.flow
signal_properties

after all cuts

rootfile after all cuts

root file: oby dis
after its cut

Tested 4

Shin-ichli

—

Make Complete
Table

make table

cut efficiency table
for all channels




® Code structure

s 0 iy

ﬁnput rootfile% [output setting] Lanalysis rowJ [ advanced ]

setting
1. file name 1. log file 1. figure
. file events 2. data . cut order 2. table

TTMVA Add MVA T Ut
pre cuts B, ainning = K - -

operation " calc P draw

distribution

ooooooooobooooo

sensitivity
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® input data

4 NIRRRY | h 4 )
Cl?SISify input observable's
: iles into
Inf?lléts :%?,t different nitrpc’e, which cut,
: subjects fi i cut order
analysis by name igure setting,
file . i




output
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® output data

-

i ~

® all

> input
parameters

9 &
running

® information

2

® _

° log

s >

4 )

cut efficiency
table,
&
sensitivity
results

N\ /

-

for my light-higgs analysis:
B4 23 higgs mass banchmark points, with four polarized results (--,-+,+-,++),
» total output takes 8.3G hard-disk space

/ origin/ \
before cuts/
after cuts/

final
plots for
each observable
&
different sorts

\_ _
‘figm

| >4

all temporary data are preserved for reuse.

/ root file \

after cuts
on different
levels
(pre cuts,
all cuts,
w/o MVA vars

cen)

-

file




polarizationl

data

signal characterl

pc:-larizaticnn2/

signal character n

polarization3

polarization4

process 1

process 2

output table

cut efficiency table with "Tex

format

directly used in latex file

’

[Ldt =1fb " wiata] efficienty | significance
no cuf 6 1
N7 € [2.0, 100] 2| 0.781001
P7 € [20, 1000] 7| 0781001
5. 5] 57| 0.781001
0. 1000 7 0.781001
—5.5] : 7 0781001
[1.9,100] | 0.91043 504.45 [ 0.0581039
20,1000] | 0.91043 17.3: 1504.45 | 0.0581039
5,2.5] | 0.91043 17.3: 1471.69 | 0.0581039
€ [20,1000] | 001043 | 173 TI71.60 | 00581030
0.91043 17.334 | 1426.33 | 0.0581039
: 165007 | 451.083 | 0.015301
120652 | 441.003 [ 0.0142009
120652 | 441.003 | 0.0142009
B 302.402 [ 0.0130008
0.181772 [ 2.0477 | 105.841 | 0.0116007
0.104989 | 0.603198 | 5.04004 | 0.00670043
M [L500] [0.103422 [ 0.603198 | 5.04004 | 0.00660042
MTE [0.4000] [ 0.092453 | 0443462 | 2.52002 | 0.00590038
Fens l] 0.034474 | 0.158736 2002 [ 0.00220014 0.020!
PLE[0,30] |0.029773 | 0.142863 0 DONI0012 | 00710
all cut 0.029773 [ 0.142863 0 0.0019001 0.0716567




obsl origin

obsl before its cuts

polarizationl

obsl afterits cuts

all channel signal characterl

\ plot polarizaticnnE/

obsl after all cuts

ohs2 ...

polarization3

signal charactern

polarization4

,‘ plot_compare

all sorts in one figure (png format)
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results

~

process 1 1. rOOt format

signal characterl

ocessn 2. after cuts in

emme e .
process 1 ‘ different level

{ 3. can be used
MVA dataset

\ S independently

signal character2

N
N

signal charactern

. events after all
cuts

. all distributions

3. adjust diagrams
directly
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® Short Conclusion
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Installation

> https://github.com/YancyW/BASDA

> four branches: master, release,
develop, feature.

ElYancyW / BASDA @ Watch~ | 0 s Star 1 | YFork 0
<» Code Issues 0 Pull requests 0 Projects 0 Wiki Insights Settings
Beautiful_And_Simple_Drawing_Atificer Edit
Add topics
D 21 commits ¥ 4 branches ©> 0 releases 44 1 contributor
New pull request Create new file = Upload files = Find file

F YancyW combine develop Latest commit dafeesd b days ago
Analyse change logo information 5 days ago
@ AnalyseClass add MVA setting 5 days ago
| Class change logo information 5 days ago
Il Fram change logo information 5 days ago
il Function first upload 26 days ago

PPOOPOPOVOLOPOLOLOVLOLOLOY WGBS



a quick example
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® searching charge Higgs at LHC

= 9

s " Sig: pp->tj->H*bj->AWbj->TTWNDb]
5 ® = bkg: W, tt(l,sl), tllj(tjT,ttll)

‘

® = |[dentification cuts
e

—

—

olep=1, T jet=2, jet>=1,
) » otheir pt, eta cuts
= ® s Invariant mass cut

= ®
o TMa, My, cuts

¢ »" top angle between boosted tj and c.m. framework
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®* input setting

Browser |Ei|e Edit Miew Options Ti

Files |

4 W [ Draw Option: | -

[ Croot
[LIFROOF Sessions

1.

generate root files with

observables for each channels.

Here, weight = 0 for this example

SR ROOT Files
I—c:[g LA iDatalEvent__Draw_2hdmfevents_als
[=F— % |cdatatrain;
l—h weight
—h iet_rurm
3 iet_pt1
— % iet_etal
— 3y iet_pt2
R et _eta2
—h biet_num
5% bist_pt1
|5 biet_eta
—h taviet_rum
— Sy taviet_pt1
— 5% taniet_etal
— 3 taniet_pt2
R tawiet_ctaz
—h lep_rum
3% 1ep_pti
l—h lep_etal
—h Womass
— 5w _pt
—h Woeta
—h A TNass
5 2 ot
—h A eta
3% HC_mass
58 HO ot
— 3% HC_eta
— 3 Top_mass
—h Top_pt
—h Top_eta
—h Topi_mass
— 5% Topi_pt

3 Topi_eta

l—h Top_angle



:
* input setting
°

:1. generate root file

® > edit input file: xection.dat

- vimxsection_a.dat 4

15.67
410

: 62000

} .

/home/yancy/Code/Data/Event_Draw_2hdm//events_a/tt_semi.root
ttll {1}~{1}:
| /home/yancy/Code/Data/Event_Draw_2hdm//events_a/ttll. root
ttll _{ta}r{1}:
| /home/yancy/Code/Data/Event_Draw_2hdm//events_a/tjtata.root

et E

et A=

class name user name sub class name

i B

weight=0 in root
file, so tell the
xsection here.




AAAANL LR AAAAAADD

‘ vimfile_a.dat
ST
2 t tt 2 FILE 0
input setting
>
v .
’ 1 : g e n e ra te rOOt fl | e 13 Root_Head_Nam = datatraln
14 Root Head WMVA l.aue : d
® > edit xsection.dat
i 2 this is also correct
3. edit file.dat
>
B vimfile_a.dat o=
e
1 FILE MNUM I |
. root tree b 2 FILE O : . /conirol_2hdm/xsection_a.dat
3
‘ name 4 CHANMNEL _HNUM : b
5 HFILE_DESCRIP_O : all
6 FILE DESCRIP O ; Sig_{tj}-"‘-{HFt}
‘ 7 FILE DESCRIP 1 : wtata_ {1}*{1}
8 FILE DESCRIP 2 ottt {1}7{1}
‘ 9 FILE DESCRIP 3 : tt {s1}na{l}
10 FILE_DESCRIP_4 :ttll_{1r{1}
‘ 11 FILE DESCRIP 5 : ttll {ta}*{1}
12
P root tree 13 Root_Head_MName : datatrain
name 14 Root Head WMVA Name :
>
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® input setting
generate root file
edit input file
edit file.dat

edit Bkg Sort.dat

vim Bkg_Sort.dat =

do not change the key name
1_num

b_sort_name : [sig, wtata, tt, ttll]
p sort_num : [1, 1, 1, 1 1]

".'-LJL'Z-_"'__-.- ort names

O oS W=
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(N B W L LAY A

P PO PPV OVPOOVVOVOOVIP OGP

generate root file
edit input file
edit file.dat

edit Bkg Sort.dat
edit Var.dat

Weight_Type

1 variable:
v0:

title_name
cut_min
cut_max
latex_name
Canvas_name
Canvas_width
Canvas_height
leg left
leg_up

leg right
leg_down
leg header
xaxis_name
xaxis_bin
xaxis_min
xaxis_max
yaxis_name
yaxis_bin
yaxis_min
yaxis_max
cut_switch
plot_switch
log yaxis

MVA

title_name
cut_min
cut_max
latex_name
leg left
leg_up

leg right
leg down
Xaxis_name
xaxis_bin
Xaxis_min
Xaxis_max
cut_switch
plot_switch

. 2.9
: 100

; 20
=0
=2

s
=20

=il

Jetrue
: true
: false
normalization switch :

w8
=il
Zi,
i 1

: 500
il

;500
. true
: true
normalization_switch :

False
ngn

"jet_num"

{] 3"
negn

: 1000
: 700
Sl 2
il T
atil § B
w4 L

"HW/AW @ 14 TeV LHC"
" N‘""{j 3o

"Events"

true

: false

"jet_pt1"
20

- 1000

"P_{T}A{j1}"
6
7
8
2)

YBT3 1R

true
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AAAANL LR AAAAAADD

B  vimVar_2hdm_a.dat e
wWeight:

weight=0 in root file, so

—

choose False. r—— Exist Talse

Weight_Type
variable:

Variable type

obs name in code

v0:
| title_name : "jet_num"

cut_min 2.9
cut_max : 100
latex_name @ TN
Canvas_name < =N |datatrain;1
Canvas_width : 1000 ;
Canvas_height : 700 ! ?#mght
leg left il —38% iet_num
leg_up g7 | B i
leg right : 0.8 | B Ft_p“
leg_down : 0.9 —3 iet_etal
leg header : "HW/AW @ 14 Te | jet_pt2

|}

i

|

|

|

|

|

|

|

|

I ' NA{T}

xaxis_name D OUNAL " ! ;

| xaxis_bin : 20 I ﬁlet_&taz
|

|

|

|

|

|

|

|

|

|

|

D WO 0~ N =P P

T\ WY
-

obs name in input file

]

P

—
[7%]

-

=5
n

cut for this obs

p ey,
00~ M

plot para

xaxis_min 1] % biet_num
xaxis_max : 20 H
yaxis_name v "Events®

yaxis_bin S50

yaxis_min il

yaxis_max =0

cut_switch : true

plot_switch : true

log yaxis : false
normalization switch : true

MVA : false

whether use this
obs as MVA input

W
iy

vl:
| title_name : "jet_pt1®
| cut_min 20
| cut_max : 1000
| latex_name 3 TP AT
| leg left ;0.6
| leg_up B
| leg right spg
| leg down 30,8
| xaxis_name TP ALg 1
| xaxis_bin : 500
|
|
|
|
|
2

32
3
4
5
6
7
8
Q

]

if some settings are missing,
it will use the previous ones

3
3
3
3
3
£
3

) M

P
- O

]

Xaxis_min 20

Xaxis_max : 500
cut_switch : true
plot_switch : true
normalization_switch : true

I

B
W

Y N

I

Fars
=~

Vel



B
B ®input setting
generate root file
edit input file
edit file.dat

edit Bkg Sort.dat

edit Var.dat
edit Cut.dat

vim Cut_test.dat =

1 pre_cut_num : O
P

3 pre_cut_order : []
__._1_
5 cut num : 17

6
7 cut order : [0, 1, 2, 8, 9, 10, 11, 12, 13, 14, 15,
0o



generate root
edit input file
edit file.dat
edit Bkg Sort.¢
edit Var.dat
edit Cut.dat
edit flow.dat

|
£
>
=
<
<
b

P PO PO PP OPOOVOVOOVIP OGP

DWW & WHRK =

[ . L A .
PR

15

17
18
15
20
21
22
23
24
25
26
27
28
29
30
321
32
33
34
35
36
37

_|_

vim flow.dat

Hoperation

#BeginObject
#BeginObject
#BeginObject
#BeginObject
#BeginObject
#BeginObject
#BeginlObject
#BeginObject
#BeginObject
#BeginObject
BeginObject

#BeginObject
#BeginObject

# choose signal process and work scenario
i 125

signal_property
working_scenario

: Complete_Run

: Complete_Pol

: Complete_Direct_Cut
: Make_Complete_Tablg
: Sensitivity

: Pre_Cut

: MVA_Train

: MVA_Attach

¢ Summarize_ Plot

¢ Direct Cut

: Direct_Cut_NoMVA

: Direct_Cut_ReWeight
i Make Table

running-lhc-1fh

MVA_method "BDTG"
# choose special setting
cut : true
record_output : false
plot : true
plot_object : before_owt
record_event : true
MVA_training : true
MVA_level s 2
MVA_weight ]

#some keywords for future
level : E




— 9
®* input setting

< : 1. generate root file

1 o 2. edit input file
® 3 edit file.dat

‘

il ¢ 2. edit Bkg Sort.dat
= ® 5 edit Var.dat

’

) o 6. edit Cut.dat
= : 7. edit flow.dat

| o 8. edit path.dat
= ® include all above directories




vim path_a.dat
PROCESS : zh

# output folder
OUTPUT_FOLDER : '..[/../Datal/Event_Analyse_Zhdm'

RECORD FILE : '"tmp/tmp_a.dat'’
OUTPUT_FILE : 'data a’

EVENT _FILE : 'results a'
SINGLE PLOT : 'plot_a’

COMBINE PLOT : 'plot_class_a'
HORIZONTAL SUMMARY PLOT : 'plot_summary_a'

—_
D Woo s U WS — n

=
—

# input folder
INPUT_FOLDER ¢ ' fcontrol 2hdm’

FLOW_FILE - 'flow.dat"’ 1
INPUT_FILE = ‘file a.dat’ baSIC
BKG_SORT_FILE : 'Bkg_Sort.dat' input

CUT FILE : 'Cut/Cut test.dat®
WVAR_FILE : "War/Var_2hdm a.dat'

#Advanced input setting

PLOT _FILE : 'advanced/Plot.dat'

MWA_FILE : 'advanced/WVA.dat®

DEBUG_FILE : 'advanced/debug.dat’

ANALYSIS FILE : 'advanced/Event.dat'

SENSITIVITY FILE : 'advanced/Sensitivity.dat'

SCENARIO FILE : 'advanced/Scenarioc.dat'

SIGNAL PROPERTY SCAN FILE : 'advanced/Signal Properties Scan.datll

P PO PP VPOVPOOVVOEOVPOOOPE

|
o
—
=
=
e
o
d




run the code

./BASDA
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\

\

AN LA AAAAARADD

1$ ./BASDA control 2hdm/path_a.dat

Beautiful And_Simple Drawing Atificer
release 0.0.5
Yan Wang
email:wangyan728@ihep.ac.cn
or:yan.wang@desy.de

A software package for analysis and plot.
Please cite if you use this package or part of my code.

BASDA is provided without warranty under the terms of the GNU GPLv2.

*kkkkkk

o kkkkkkk

*kkkFkk

o kkkkkkk
o kkkkkkk

*kkkkk

o kkkkkkk

*kkkFkk
*kkkkkk
Tkkkdkk
*kkkFkk
*kkkFkk
dedkkkdkkk
dede gk ded ke
dkkkddk

load libraray

input path file

INPUT_FOLDER is
OUTPUT_FOLDER is
RECORD_FILE is

load file
control_2hdm/path_a.dat

. fcontrol_2hdm
../..IData/Event_Analyse_2hdm
tmp/tmp_a.dat

Please check the RECORD_FILE for detail arguments setting! **#¥¥iiik

The begin time is

begin to choose analysis mode
Wed Apr 11 09:46:18 2018

dealing with

filenum
has
has
has
has
has
has
has
has
has

dealed
dealed
dealed
dealed
dealed
dealed
dealed
dealed
dealed

with
with
with
with
with
with
with
with
with

total result
sig_{tj}"{HA}

no cut MC event
no cut
NA{§} 'vin [ 2.9 ,100 ] : .65438, 171222
P_{T}#{j1} \in [ 20 ,1000 ] £ .65438, 171222
Aeta?{j1} Mn [ -5 ,5 1] 5 .65438, 171222
NA{\tau} \in [ 1.9 ,100 ] 2 .756912, 14975
P_{T}*{\taul} \in [ 20 ,1000 ] s .756912, 14975
\eta®{\taul} \in [ -2.5 ,2.5 ] : .74468, 14733 ]
P_{T}*{\tau2} \in [ 20 ,1000 ] 5 .74468, 14733 ]
\etar{\tau2} \in [ -2.5 ,2.5 ] 2 .73629, 14567 ]

number
number
number
number
number
number
number
number
number

analyse events
sig tj_HA

10,
20,
30,
40,
50,
60,
70,
80,

% 5% 20 5% 2% A% R R

0, 0]
310000, 310000 ]
15.6689, 310000



(python27)

output_table_125
significance_12i.dat

dat

s
=

18

tj_HA_125.

_1 125.dat

dat

tjtata_sl_1_125.
tetal bkg 125.dat

JLdt=1fb""

m’m’m

efficienty

significance

no cutf

0.06

56

0.781001 0.0531216
0.781001 0.0531254
0.781001 0.0531254

001 0.0531254

[-5.5] 1 ! 001
1.9, 100] INHPH 1039 | 0.02
20, 1000 | 0.91043 <nn1; JUﬁWW J
0.91043 147169 | 0.0581039
0.91043 : LTG0 | 00581039
0013 | 17351 | 142653 | 0.0581039
’an:W 165097 | 451083 | 0.015301 |)u113_77
120652 | 441.003 | 0.0142009 | 0.0105431
1.20652 | 411003 | 0.0142009 | 0.0105431
263503 | 302402 [ 0.0130008 | 0.0116598
20477 105841 | 0.0116007 0.01T4853
0.603198 | 5.04004 | 0.00670043 | 0.0437902
0.603198 | 5.04004 | 0.00660042 | 0.0431425
iT f[t 1000] 4362 | 252002 | 0.00500038 | D.0528784
# e [08,1] 0.158736 | 2.52002 | 0.00220014 | 0.020029
PLET0,30] 1425863 0 000190012 | 00716567
all cut 0.142863 0 0.00190012 | D.07165G7

dat

$ 1s ../../Data/Event_Analyse 2hdm/data_a/125
tt_1_1 125.dat ttll_s1_1 125.dat tt sl 1 125
ttll 1 1 125.dat ttll ta 1 125.dat tt sl sl 125.dat wtata 1 1 125.dat

dat tx11_1_1 125.dat

| il enum

total

result

sig {tj}r{HA}
no cut MC event
no cut

NALGY Vi

{\tau} \in [ 1.9
\taul} \in [
\taul} \in [

etar{\tau2} \in [
NA{lep} \in [ 0.9 ,1
{THA{11} \in [ 2
{11} \in [
\in [

{tj} \in [ 0 ,4000 ]

\thetar{t}_{*} \in [
P_{T}A{tj} \in [ O ,30 ]
all~cut
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Normalized

Bun,

Ararazrie

i

origin / before cuts /
after cuts / final
plots for
each observable

before H4+- mass cuts
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0.005
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observable after its own cut,
and after all cuts are preserved
for further use

(python27)
all plots.root

$ 1s ../../Data/Event_Analyse_2hdm/results_a/125_CUT
sort_sig HA.root sort_ttll l.root sort_tt_sl.root sort_wtata_l. root

sig tj_HA _125.rcot sort_s_l.root sort_tt_l.root sort_txll l.root s_sj_1 125.root

(python27)

Files

44 Y [ praw option: [
r R ST T
-—& tauiet_etal
% taviet_pt2
— 3 taviet_eta2
-—% lep_nurm

— 3 lep_pt1
—-% lepr_etal
7& W_riass

=
-—& W_eta
7% & mass
% & ot
g o eta
-—% HC_rass
—% HC it

— % HC _sta.
-—% Top_rnass
—*& Tap_pt
% Top_eta

-—& Topi_mass

$[]

after mA cut,

ROOT Obiect Browset %
growsgr fEHe Edit View Options Tools Help afte r a I I C uts’

Canvas_1 Izl; Editor 1

Tl | A_mass = = =
— Suu Canvas_1 [¥]| Editar 1

Inll® o of o
Ay r’|J 71 ol |
) ! 1 : T

200: ; LL_L: 10E I—MJ Jw H”

; o=—"1 . . . — 1 5[ I

40 60 80 g r ﬂ#h HLW
— A mass b oLl . T O N4 1 P

— TR = | 20 40 60 80
« | command gacay | ~v | A_maSS

b
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® |LC scenario

POOOOOOLOOLOLOLOOGOS

1. control/scenario.dat
2. can automatically combine different polarizations

3. re-use results in Pre_Cut when changing the
polarization. (MVA variable need to be
recalculated.)

4. re-use results in Cuts when changing the luminosity.

vim Scenario.dat

]
i

polarization value e
posi_pol
Scenario :
scenariol:
| name I running
| energy : 250
| 1Hmihﬁc4+y = N1
i (-.+) : 0.45
| (+.-) : 0.45
| B : 0.05
12 I (+.4) : 0.08

luminosity
running polarization

1

)
3
-‘:1-
6
T
8

Tl
y D
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General Strategy for analysis

¢
J

__particle Sl

vertex
jet

Marlin
processors

:> -iiial Stati.,

leptons
jets
photons

missing Energy

af

Ei p
E
angle

invairant mass
correlated angle
jet shape

jet substructure

\ what you need to do in future/

\
o

Hope to Save 50% time
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* Summary & Future

> - https://github.com/YancyW/BASDA

® > Manuals/Examples:
e

> mygithub/doc/BASDA Usage Example.pdf
® . mygithub/doc/Usage.md

:> More tests:

>  MVA
~» Code consistency

L :
» ~ More functions:

® ~» 2-D plots
~ statistic (like wsmaker,nplot ... in ATLAS group).

>
' » > GUI for basic users
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