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Part | SEEGraph: User Guide

1. Before you start designing graphs, it is necessary to define first your user extension, if it was
not defined yet. (See Appendix 1, Creation of SEEStat user extension).

2. This is a beta version of SEEGraph 1.0. Special graph structures are not installed
automatically. Please ask the SEELab team to prepare the needed structures.

Design graph: Flow graph type (one node dimension)
Patients Flow (flow animation), HomeHospital data

Patients movement (HomeHospital)
January 2005

Example of data:

visit_details
medical_id|department| entry_time | exit_time outcomel
20000310 1/1104833437 1104859349 2
20000310 39|1104859349|1105104780 7
| 20000312 1/1104782151(1104818427 | 2
20000312 37|1104818427 1104937200 7
20000321 1/1105004120 1105028039 2
| 20000321 | 43/1105028039 1105344000 3
20000321 461105344000 |1105430400 3
20000321 43/1105430400 /1105452720 7

Open SEEGraph 1.0. Select File->Design graph. Select the HomeHospital study. Click

OK.




o skt Graph S

File | Windows

| Design graph |r

Process graph
load graphs
Process (one day)

Animation

The Graph tab:

Seach | lopu Toble [ Joget Fintos, | Goneral [ iow sroph  Dvoving srbvion | Asowios [Ordesty]_ ] verd

Short Mame stants_HomeHasgnsl M |
Giraph Type |
Flow Graph Exparting |

Nodes definifion @
MeAS0n Hode 1D gdepanmant

e 2

Graph Partiton Denension

Formula

(1) Node Dimension: 1 (default value)

(2) Select graph type: Flow Graph (default value)

(3) Fill graph short name: Patients_ HomeHospital PM

(4) Select dictionary for Node ID: click on the Select button and select gdepartment
dictionary, click OK.-> OK



The Input Table tab:

| Graph || InpuiTable "} inputFields | General | Flow graph | Drawing attributes | Atributes | Order by|

Short Name

Source visit_details

Node

(1) Click on the Select button (Source), select database and then select visit_details

table, click OK.

visit_details

department

none

physical_details

visits

ward_first_procedure

xrays_visils
Internal_ED_rates_2004_2007
Internal_ED_rates_2004_2007_12PN|
Internal_ED_rates_2004_2007_22PW|
Internal_ED_rates_2004_2007_3AM_
Internal_ED_rates_2004_2007_9AM_
visits_return_2004_2007

oK Cancel

gender

entry_group
Seld
outcome
seg_type

Sele

OK

Cancel

(2) Click on the Select button (Node) and select department field. Click OK.




The Input Fields tab:

Graphl Input Table | Input Fields | General IFIcwgraph Drawing atiributes | Atiributes | Order by

Input Table

patient_id -
Name Type De| T —
gender
entry_group
department
outcome
entry_day
entry_time
exit_day
exit_time
seg_type
duration
duration_hours
duration_days

Input Field age_years @

1 OK Cancel

Definition Sone o Formula

1

(1) Click on the Select button and select medical_id field, click OK. In the same
manner, select the following fields: entry_time, outcome, exit_time.

The General tab:
See detailed description of General tab in Appendix 2.

Graph properties @
Graph Title PatjefitsTrovement
[ Left to right Set aspect ~ Animation @ i )
N ) State Animation () Hybrid Anim
18 Node - -
'@/ Flow animation ) Time animation
36 Rank
©, !
Edges options
) No edges filter @ Filter edges by edge counts () Filter by proportion of total counts
Edges filter
If proportion of count in 2 @

Keep regardless proportion if /
3 Keep at least one edge

Remove regardless proportion
Use counts as edge labels
Set edge width by edge counts
Use square root transform of edge counts

nodes options
Use node labels [ | Draw as points

(1) Select animation type: Flow animation

(2) Select edges options : Filter edges by edge count
(3) Remove regardless proportion if count < 3

(4) Set aspect — full screen resolution



The Flow graph tab:

autcoma

iraph | InputTable | InputFields | General [|Flow graph’| Drawing atributes | Atributes | Order by

Flow graph options Sinks(exits) options
e [[] Use layers [] Cicular design @ Use sinks field
|:| Add virtual entry |:| Make path acyclic ( Simple sinks
Remove selfloops () Nao sinks
Path definition Sinﬁ_(s(‘ exits) definition
Field outcome
Path @1 O
Dictionar  goutcome
Path 1 medical_id Select
medical ] / Select
oK Cancet
Select

ess layers(use first and last record only) Mark Sink nodes o
Close Open Close Open Close

(1) Select path definition by medical_id: click on the Select button, select medical_id
field, and click OK.

(2) Select field for sinks (exits) definition: click on the Select button, select outcome
field, and click OK.

(3) Select dictionary field for sinks (exits) definition: click on the Select button, select
goutcome dictionary, and click OK.

(4) In Flow graph options select Remove self loops.

(5) In Mark Node options click on the Open button.

0) ®
Node names & Select nodes gro
L Entry group
Pediatric ; Main group
Neurology Out of system
Nephrology
Derrmatology
Internal
Intensive Care
Cardialnm
4 (1L 2
Group tvpe
@ Standard
(L Custo e [] Create cluster for gn
(=) None || same ranks for grou
™ Apply
Clear

(6) Select ED from the list of Node names (on the left side)
(7) In Select nodes group (on the right side) select Entry group.
(8) Click on the Apply button



MNode names o Selectnodes group
CQ\ Gynecology

U Psychiatry Main group
Ophthalmology Out of system

Physical

Other

o[ ] o

Group tvpe
@ Standard

A

() Custom ["] Create cluster for gn

() None |:| Same ranks for grou

Clear

(9) From the list of Node names (on the left side), select all departments except for
ED and Other.

(10) In Select nodes group (on right side), select Main group.

(11) Click on the Apply button

MNode names & Selectnodes group
Gynecology Entygowp
Psychiatry Main group @

Ophthalmology

Infectious
Nutrition
Physicali =

Out of system

Ll 1n 3
Group tvpe
@ Standard
() Custom
- c‘ [] Create cluster for gi
() None [] same ranks for groi
Apply
Clear

(12) Select Other department from the list of Node names (on the left side)
(13) In Select nodes group (on the right side), select Omit.
(14) Click on the Apply button.



sraph | Input Table

Input Fields

General | Flow graph ‘ Drawing attributes IAﬂnbutes | Orderby‘

Flow graph options
Use layers

[ Add virtual entry
Remove selfloops

Path definition

[] Cicular design
[] Make path acyclic

Path @1 02
Path 1 medical_id

Select

Select

all | |Maximum

number of

MNode names
Gynecology
Psychiatry
Ophthalmology
Infectious
Nutrition
Physical

3

& Selectnodes group

Main group
Out of system
Omit

Mark Sink nodes

[7] Create cluster for gn
["] Same ranks for grou

€]

Mark Nod
Open Close Open Close Open Close:

(15) Click on the Close button in Mark Node options.

Graphl Input Table | Input Fields | General ‘ Flow graph |Drawing amibutsslAﬂ!ibuLas | Orderby‘

Flow graph options
Use layers

Path definition

Path

[ Cicular design

[ Add virtual entry || Make path acyclic
Remove selfloops

@1 02

Path 1 medical_id

Select

Select

Compress layers{use first and last record only)

Sinks(exits) options
(@ Use sinks field

Simple sinks
() No sinks

Sinks( exits) definition
Field outcome
IW gouicome

@

nodes le
QOpen Close Open Close Open Close

(16) Click on the Open button in Mark Sink nodes options.

10



] Flow graph |Drawing attributes | Atftributes | Orderby|

O
Q.

Sink names Select sinks group

R Rl |

L Group 2

D Group 3

T Gowpd
Omt

Group tvpe
() Standard
\"@?‘ Custom

() None

@\ ;9/
4 dit mod

Mark Sink node Mark Node Mark Concurren
Gpen Gpen' | Gioss | Gpen- ). Gase ]

(17) Select group type: Custom
(18) Write 4 (group)

(19) Click the Enter n button.
(20) Select Edit mode.

(21) Rename Group 1 as R, in the same manner, rename the other groups: Group 2 as L,
Group 3as D, and Group 4 as T.

;@
@}\J Sink names Select sjps group

L L

D D

T T

Group tvpe

(") Standard

@ Custom @

©) None

Apply @

(22) Uncheck Edit mode.
(23) In the Sinks names list select R.

11



(24) In Select sinks group select R.
(25) Click on the Apply button. Select the other sinks groups in the same manner.

12



The Drawing attributes tab:

See detailed description of Drawing attributes tab in section: 3 Edit Graph: Drawing

attributes tab.

|Nodes drawing attributes(Entry group)

Shape: Rectangle

O o

O

[\

VAN
-
()

00 01

None

Width - 1 | Line color L
- Fill nodes
| Fill color L
Label
Style - Solid Nod types
@) State nodes
(O sink nodes

[ Nodes | [ Edges |

| Clusters |

[ Graph ]

| Select nodes group
Main group
Out of system

| Select sinks group

13



The Attributes tab:

|Graph| Input Table | Input Fields | General |Flowgrapthrawmgah‘.nbutes Attributes |Orderby‘

| Animation attributes
@ ®
0 Timeinterval
@

s ~
Right start

Set duration al

exit_time

| ok | |C&nce| ‘

(1) Start time selection: click on the Select button (on the left side).
(2) Select entry_time, click OK.
(3) End time selection: click on the Select button (on the right side) and select

exit_time, click OK.

|Graph| Input Table | Input Fields I General |FlowgraphlDrawingamibutes| Attributes | Orderby‘

| Animation attributes

600 Time interval

Startfme  enlry_lime Endtme  exit ime
Set duration alert Right start

14



The Order by tab:

| Graph | Input Table | Input Fields | Genera | | Flow graph | Drawing atiributes | Attributes | Order by |
Fields Order by

exit_time

Preview

® Q|

Edit

(1) Select medical_id field
(2) Click on the Add button. Select the entry_time field in the same manner.
(3) Click on the Save button.

%’W

Reopen SEEGraph 1.0.
Select File->Process (one day). Select the HomeHospital study. Click OK.

Design graph

Process graph
load graphs

Process (one day)

Animation

Select Patients_ HomeHospital _PM graph, click OK.

15



Select 200501 (January 2005), click OK.
s

Save file in C:\ animation. Fill the text file name and click Save.
=)

o Save an Graph File

Organize ~ New folder

Search _ProcessGraphs el

= @

i N
. Favorites £l

< Recent Places | animation
B Desktop

I Downloads
#& OneDrive

) Libraries

& Computer
& Windows (C)

Date modified

23/05/2014 12:05

i

Type Size

File folder

= Work (D:)

v 4

< Mv Book (F)

File name: Patients_ HomeHospital PM

Save as type: [Text graph file

+ Hide Folders

Open SEEGraph View 1.0.

Select File->Open. Select Patients_HomeHospital_PM.txt file from C:\animation. Click

on the Open button.

16



Design Graph: New AS option

Open SEEGraph 1.0. Select File->Design graph. Select the HomeHospital study. Click
OK.

=2 st Graph T P
File | Windows
| Design graph |

Process graph
load graphs
Process (one day)
Animation

Click on the New As button. Select Patients_HomeHospital _PM graph. Click OK.

Fill graph short name: Patients_HomeHospital PM_g in Graph tab.

Gragh | Input Table | InpotFields | General | Flow graph | Drawing smibues | Ansbutes | Order by

Short Narrs: Patents_HemeHospial_PM_g /
Graph Type
@ Flow Gragh Spanda
Nodes definition
Hods Dimension Mode ID pdepatmert Sekect
C 2
Graph Paniton Dimension
@ 2 3
Select =
wilo
Tima Fatar
- Fomula

In the General tab: (1) Select without animation option: None
(2)Select edges options: Use counts as edge labels and Set edge with by edge counts.

Graph | Input Table | Input Fields | General ‘ Flow graph I Drawing atiributes | Aftributes | Orderby|

Graph properties @
Graph Title Patients movement /
"] Lefttoright [ | Setaspect Animation

(@) None State Animation Hybrid Animz
18 Node - -
) Flow animation () Time animation
36 Rank
Edges options
MNo edges filter 0 Filter edges by edge counts ! Filter by proportion of total counts

Edges filter
If proportion of count in 2

Keep regardless proportion if
Remove regardless proportion 3 Keep at least ane edge
Use counts as edge labels

Set edge width by edge counts

[ Use square root transform of edge counts

nodes options
Use node labels || Draw as points

17



Click Save button.

Reopen SEEGraph 1.0.

Select File->Process (one day). Select the HomeHospital study. Click OK.
Select Patients_ HomeHospital PM_g graph, click OK.

Select 200501 (January 2005), click OK.

- 200401 -
- 200402
- 200403
200404
200405
- 200406
- 200407
- 200408
- 200409
200470
200411
- 200412
g 200501

- 200502 -

[m

OK Cancel

Save file in C:\ animation. Fill the text file name and click Save.

Open SEEGraph View 1.0.
Select File->Open. Select Patients_HomeHospital_PM_g.txt file from C:\ animation.
Click on the Open button.

18



Edit Graph: Drawing attributes tab
Edit tasks:

1. Color the edges

3. Increase number size

4. Change the ED node e me=p 2. Increase node-label size
to be green and oval ; IR

Open SEEGraph 1.0. Select File->Design graph. Select the HomeHospital study.
Click OK.

Click on the Edit button. Select Patients_ HomeHospital PM_g graph. Click OK.

Open the Drawing attributes tab.

t Table | Input Fields I General |Fluwgraph‘ Drawing atiributes ‘Aﬁ.r\butes I Orderby|

Nodes drawing attributes(Entry group)

o - i _— Finedges®

,—> Style - Solid
Clusters — [ Setattributes by groups

MNone

Clusters

Shape: Rectangle Width - 1 | Line color = Select nodes group
- Fill nodes EMlinlgI!-;;_
|:| (:) o A - Out of system
— La
Q D Q O Style : Solid Nod le: | Input Fields | General | Flow graph‘ Drawing attributes ‘Aﬂ.rlbutes I Orderbyl
- té'E
<> D D Q O Edges drawing attributes(All edges)
- Arrowhead: Regular Width - 1 | Line color
Q El ] reore :> _ ] Fill color

19




(1) Click on the Edges button.
(2) Select Set attributes by groups.

le Input Fields General | Flow graphl Drawing attributes |Aﬂ!ibutes | Orderby|

|Edges drawing attributes(Entry edges) @
Arrowhead: Barbed % I Line color m ‘ Select edges gr,

ry edg
Fill col Main edges
@\ :> — ‘C°°'® [ L] Menedge
\H = [/ Filledges
. ‘
Label
,—:> Style : Solid

Set attributes by groups

AaBbYyZz

(1) Select edge group: Entry edges
(2) Select arrowhead: Barbed
(3) Click on the Label button

(4) Select font size: 24. Click OK. Change the font size for the Main edges group in
the same manner.

InputFields | General |Flow graph| Drawing attributes |Atlributes | Order by|

| Edges drawing attributes(Exit edges)
Arrowhead: Regular Width - 1 | Line co|ok2)\m Select edges gro@

Eniry edges
:> [— Fill calor Main edEes ‘
g
—_— Transparent -
ﬁ —_— Black |E|

White
> Style - Solid R
E—— range
Gold
Yellow
Chartreuse

Lime sble | inputFreids | General | Flow graph | Drawing stibutes | Ainbules | Order by

Edges drawing attributes{Exit edges)

Armowhesd: Regular Widdth - 1 | Liné ¢ - . Seloct edgis group

(1) Select edge group: Exit edges
(2) Click on the arrow in Fill color.

20



(3) Click on the orange color.

(4) Click on the arrow in Line color

(5) Click on the red color.

Select edges group

Entry edges

Main edEes
qd

i

rere s sus /?@ Flow graph | Drawing atiributes | Atributes | Order by
Whcreans Sans e Raguar “ o~
e | — | 2
e B | g | Edges drawing attributes(Exit edges)
Tt ) 2_ —

) Width - 1 | Line color

AaBbYyZz | | Fill color L]
W Fill edges
§ _ — -
Label

Style : Salid

Set attributes by groups

None

(6) Click on the Label button
(7) Select font size: 24. Click OK.

able Input Fields

General | Flow graph‘ Drawing atiributes ‘Aﬂ.ributes | Ordsrby‘

‘Edges drawing attributes(Main edges)

Arrowhead: Regular Width - 1 | Line color M | Select edges group
Entry edges
:> [ Fill color Main adges
I M Exit edges
- Fill edges

None

ON ®

—
[otes ) Clusters

Label
Style - Solid [a_]

Set attributes by

Flow graph | Drawing attribules | Atiributes | Order by |

‘ Graph drawing attributes

Width - 1 |

Fill graph box

[V]
)

[4]

Border color

| Fill colgy

—
Style - Solid

AaBbYyZz

(3) B8
= T
Times. Mow Foman Heguis E]
e et o | —
MicroscdSans Serf s | (BTN |15 -
[Teas s Runas | Ealiz % — | ————
Counes Now Bokl 1
Verdwss Bl Ruie 20 Cancel |
Aoal 2 [
Palutna Linatyps 4
Tanoma %
Trabuchel M5 = R
[ oo L] |

S—

21



(1) Click on the Graph button

(2) Click on the Label button

(3) Select Times New Roman font. Click OK.
(4) Click on the Nodes button.

e | Input Fields | General |F\cw graph‘ Drawing atiributes |Aﬂ.nbutes | Orderby|

Nodes drawing attributes(Entry group) @

Shape: Ellipse % | Line cgla g
Fill nodes e alm g;rou;;
@ A Out of system
abel

Q <:> O O Style : Solid Node types
<IAOO | |

O] ] ) wene

( ) Sink nodes

Select sinks group

I
L
D
T

(1) Select nodes group: Entry group.

(2) Select node shape: Ellipse.

(3) Click on the Label button and select font size 24. Click OK.
(4) Click on the arrow in Fill color, and select the lime color.
(5) Select node group: Main group. Change font size to 34.

Save graph.
Reopen SEEGraph 1.0 and process graph.

Save file in C:\ animation. Name the text file Patients_HomeHospital PM_g_edited.txt
and click Save.

Open SEEGraph View 1.0.
Select File->Open. Select Patients_HomeHospital_PM_g_edited.txt file from
C:\ animation. Click on the Open button.

22



Design graph: Flow graph t);pe (two node dimension)

Calls Flow (USBank data)

i elen

Calls (by 3suboalks) (USEark)
24pr12001

Example of data:

cust_subcalls table

cal_id [segment_startjcust_subcall|service|service_groupjoutcome
457260248 986255571 1 1 1 22
457260248 986255641 1 1 3 20
457260248 986255671 1 1 2 22
457260248 986255872 2 1 1 22

23



cust_subcalls table

cal_id [segment_startfcust_subcallfservice|service_group outcomel
457260248| 986256031 2l 1 3 20
457260248| 986256099 2l 1 2 22
457260248| 986256373 30 1 1 22
457260248| 986256778 3] 1 3 20
457260248| 986256845 3 1 2 1
457260259| 986255591 1 1 1 22
457260259| 986255710 1 1 3 20
457260259| 986255768 1 1 2 2
457260263| 986255593 1 8 3 20
457260263| 986255640 | ] 2l 2
457260263| 986256046 2l 8 2 1
457260264| 986255595 1 1 1 22
457260264| 986255732 1 1 3 20
457260264| 986255768| 1 1 2| 1

24



The Graph tab:

{Graph' i Input Table | Input Fields | General

Flow graph | Drawing attributes | Attributes I Orderby|

Short Name
Graph Type

Node Dimension /

®1 @ 2

Nodes definttion

Group 1D

Node ID

Graph Partitor Dimension

@1

none

Time Fitter

none

9 Flow Graph

Flow_subcalls

service_group_flow

service

Select

Formula

®

Bipartite Graph

none

Fomula

(1) Select graph type: Flow Graph (default value)
(2) Fill graph short name: flow_subcalls

(3) Select node dimension 2.

Select

Formula

(4) Select dictionary for Group ID: click on the Select button and select
service_group_flow dictionary, click OK.-> OK
(5) Select dictionary for Node ID: click on the Select button and select service

dictionary, click OK.-> OK

25



The Input Table tab:

|_G|E|ph {.Jmput Table || input Fields I General I Flow graph | Drawing attributes | Attributes IOrderby‘

Short Name cust_subcalls

Source Table cust_subcalls

Group 1D service_group

MNode 1D service

Select

Time Fitter Field

none

Whers service <> 10 or ( service = 10 and service_group <> 5)

Select

©

Select

Fomula

B
i Formula

(1) Click on the Select button (Source), select database and then select cust_subcalls

table, click OK.

(2) Click on the Select button (Group ID) and select service_group field. Click OK.

(3) Click on the Select button (Node ID) and select service field. Click OK.

(4) Click on the Formula button and fill formula: service <> 10 or (service = 10 and
service_group <> 5)(see Appendix 5 How to type formulas in SEEStat)
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The Input Fields tab:

@\r Select field

I

Grogh | ingut Tamte || o Fekds | Genwn | Flow grach | Drawng serutes | Aertues | Omerd

| Graph | input Table |¢ input Fields ;| General | Flow araph | Drawing atinbutes | Attributes | Order by |

cust_subcall
record_id
node
service_group
senvice
first_service
segment _start
queue_exit
service_entry
segment_end
seg_type
outcome
seg_parties
wait_time
queue_time
preservice_wait

m

0K

Cancel

Input Table
Name Type Definition
call_id Unknown call_id
cust_subcall Integer cust_subcall
segment_start Time periods segment_start
outcome: Categorical outcome

(1) Click on the Select button.

]

(2) Select call_id field, click OK. In the same manner, select the fields:

cust_subcall, segment_start, outcome.
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The General tab:
See detailed description of General tab in Appendix 2.

:I ______ 9‘_999@] _____ | Flow graph I Drawing attributes I Attributes I Ordert:r:.r|

©)

Graph properties /
Graph Title allz by 3 subcall

[] Lefttoright [C] Set aspe Animation

18 Mode separation

95 Rank separation (71 Flow animation () Time animation

Edges options

) Mo edgesfiter @ Fitter edges by edge courts Filter by propartion of total courts
Edges fitter
ff proportion of court in 2 nodes volume < 0702

Keep regardless proportion if count > 30

Keep at least d
Remove regardless proportion f count = 4 =p StEast one soge

|se counts as edge labels
Set edge width by edge counts
|Use square root transform of edge counts

nodes options
Use node labels  [] Draw as points

(1) Fill graph title: Calls (by 3 subcalls)

(2) Graph without animation: select None

(3) Select edges options : Filter edges by edge count
(4) Fill edges filters as presented in the picture.

@ Mone () State Animation ) Hybrid Animation
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The Flow graph tab:

|GIEIDh | Input Table | Inputt Fields | General | Flow graph | Drawing attributes | Attributes | Orderby|

\AH-DW graph options Sinks(exits) options

Use layers [ Cicular design @ Use sinks field
[[] Add vitual entry 7] Make path acyclic 1 Simple sinks
[T] Remove seffloops () No sinks

Sinks( exits) definition

Path definition Field outcome
Path dimension : @1 o2 g Dictionary flow_outcome
Path 1 call_id Select
Select

®

Layer( subpath) definition
)\A Layer cust_subcall Select
Compress layers{use first and Iast record only) Mark Sink nodes Mark Node groups
m Close Close

3 Maxdmum number of layers

Select

Select

(1) Select path definition: click on the Select button (Path 1), select call_id field and click

OK.
(2) Select Use layers.

(3) Define layer (sub path) field: click on the Select button, select cust_subcall field.

Click OK.

(4) Select Compress layers use first and last record only

(5) Maximum number of layers = 3

(6) From Sinks (exits) options select Use sinks field.

(7) Define sink field: outcome and sink dictionary flow_outcome.
(8) Click on the Mark Sink nodes button.
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)

AN J
Sink names Select sinks group
Normal

A Abnomal
T Transfer
Group type
@ Standard
() Custom
) None

Apply

Mark Sink nodes Mark W Mark Concurent nodes
Cpen Cpe Close COpen Close

(9) Apply sinks in groups: define C as Normal group, A as Abnormal group, and T as
Transfer group.

(10) Close Mark Sink nodes panel.
(11) Open Mark Node groups panel

@2\ \L Mode names

(D
Select nodes QAWU
Ertry group
Business Line Main group
Announcement | Out of system
Cut
Ovemight Closed
Trunk @
Mode ids
@ Use ID 1 only
Group type () Use ID 2 onty
@ Standard (") Combine |Ds
(71 Custom

[] Create cluster for group

71 Mone
= @ [ Same ranks for group
Apply

Clear

(12) Select nodes: VRU, Announcement, Message (on the left side)
(13) Select Entry group (on the right side)

(14) Select Use ID 1 only.

(15) Click on the Apply button.




Node names Select nodes group
Main group
Bnnouncement | Out of system
Out
Cwemight Closed
Trunk:
Mode ids
) Use 1D 1 only
@),

Group type \:_} Use 1D 2 anly

@ Standard @ Combine |Ds

[7] Create cluster for group

) Mone
- @ [~] Same ranks for group

Clear

(16) Select Business Line node (on the left side)
(17) Select Main group (on the right side)

(18) Select Combine IDs.

(19) Click on the Apply button.

MNode names Select nodes group
VU | ety group
Business Line Main group
Out of system
Nl
Ovemight Closed
Trunk
MNode ids

@ Use ID 1only
o () Use ID 2 only
@ Standard () Combine IDs
) Custom

- [ Create cluster for group
) None
7] Same ranks for group

€)

Mark Sink nodes Mark Mode groups Mark Concumrent nodes
COpen Close Open [ Close [ Open “ Close ]

(20) In the same manner, apply the nodes: Out, Overnight Closed, and Trunk to the Out
of system group, with Use ID 1 only.
(21) Close Mark node groups panel.



The Drawing attributes tab:

|Nodes drawing atiributes(Eniry group)

Shape: Rectangle % l Line color Iﬂ ‘ Select nodes group
———— [¥] Filnodes
|:| Q o /\\ l Fill color Iﬂ Out of system
O OO sye s |
I MNode types
<>. D D Q ____________ @ State nodes
I Sekrods s
i Nomal ]
O D fone Abnamal
Transfer

[ Nodes ] [ Edges ] Clusters Graph

The Order by tab:

[Graph | Input Table | Input Fields | General | Flow graph | Drawing attnbutes | Attibutes || Order by |

Fields Order by
call_id
cust_subcall
segment_start
outcome

call_id
segment_start

Reopen SEEGraph 1.0.

Select File->Process (one day). Select the USBank study. Click OK.
Select flow_subcalls graph, click OK.
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Select 200104 (April 2001), and select 2 (2 April, 2001), click OK.

digTree

=- 200103 .
(- 200104
[ 200105
(- 200106
B 200107
(- 200108
(- 200109 -
[ 200110

- 200111

- 200112

._ 2002071 digTree s
- 200202
(- 200203 )

3
4

6

:

2

- 200104

[Lm | »

Save file in C:\ animation. Name the text file flow_subcalls and click Save.

Open SEEGraph View 1.0.Select File->Open. Select flow_subcalls.txt file from
C:\ animation. Click on the Open button.
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Part Il Practice

Exercise 1: Create SBR graph

1. Go over the following examples of SBR graphs (ILTelecom2008 data).

2. Read the document on Skills-Based- Routing in US Bank
http://ie.technion.ac.il/Labs/Serveng/files/Skills-Based-Routing_USBank.pdf .

3. Create the following bipartite graph (SBR) by using USBank data:
without animation, without sinks, balance by main left, from source table
cust_subcalls. See Appendix 4 for a description of cust_subcalls table.

Shills-Haond ot (VoSnk
3 Rpd 7001

Examples of design: Skills-Based Routing (SBR) bipartite graph type

1. Graph (without animation)

‘Skills-Based Routing (L Telecom2008)
harch 2008

famion < PrvmeCastomerRestin el v o

| L & i
i sty o) > > G
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http://ie.technion.ac.il/Labs/Serveng/files/Skills-Based-Routing_USBank.pdf

Example

of data:

SELECT cust_subcalls.queue_id, cust_subcalls.skills_group, cust_subcalls.service, cust_subcalls.service_time,
cust_subcalls.segment_start, cust_subcalls.service_entry, cust_subcalls.segment_end, cust_subcalls.service_group,

cust_subcalls.

outcome

FROM cust_subcalls
WHERE (((cust_subcalls.queue_id)<99) AND ((cust_subcalls.skills_group)>0 And (cust_subcalls.skills_group)<99) AND
((cust_subcalls.service_group)=2)) OR (((cust_subcalls.queue_id)<99) AND ((cust_subcalls.skills_group)=0) AND
((cust_subcalls.service_group)=2) AND ((cust_subcalls.outcome)>10 And (cust_subcalls.outcome)<20));

cust_subcalls

segment_start|service_entrylsegment_end |queue_id |skills_group|service [service_time[service_group foutcome
1205020808 | 1205020843| 1205020867 17 24 11 24 2 1
1205020978 | 1205020989| 1205020989 13 0 19 0 2 12
1205021347| 1205021353| 1205021536 17 24 11 183 2 2
1205021402 | 1205021563| 1205021563 13 0 19 0 2 12
1205021566 | 1205021566| 1205021779 17 24 11 213 2 1
1205021798 | 1205021828| 1205021828 13 0 19 0 2 12
1205023070| 1205023071| 1205023377 17 24 11 306 2 1
1205023418 | 1205023424 | 1205023424 17 0 11 0 2 12
1205024544 | 1205024632| 1205024632 13 0 19 0 2 12

The Graph tab:

[Graph| InputTable [ InputFields

General | Bipartite | Drawing afiributes | Attributes | Order by

SEEStat dictionary: queue id

£

Nodes definition

Node Dimension

1 @ 2

none

Short Name: skills_sinks
Graph Type
Flow Graph
Left ID queue_id
Right ID skills_group
Graph Partiton Dimension
@1 © 2
Select
¥ Faormula

Time Filter

none

[
2 v
1 Prrvaw YE
4 Provste Cusorear it
s Eussass
e . [ Eas—
| e _id | T Busisess Custmar Fetanton
'!h_mwu 3 ek Fragast
Fokits_groun_agye k] Aeabic Fragan Bohersome
» Feskic Frivate
n Fussian
— MK @ Techeical
(@) & Inemet uring
4 EATA

SEEStat dictionary: skills group

Dictonary Code  Name
Teml

Private T

riy_usits
seiice_gpoup
Bervica_termnanon
ouome
aggr_evorss
cal_typas

0_id

Privatn AT
Provan £
Frovate 0
Provate B 5
Provate & Speo
Provata £ 0.
Frovate £ PJ
Provate £ P
Business NBS

shlls_group_aggr

Buziness PJ
Business AT
Buzneas A TES
Businns AL TESPre.
Aeslie BS

Aeabee T
Russian B5
Rirtsian T

3"

=
rEhE Formula

Formula
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queue_id (Left ID)

:

The Input Table tab:

Graph | InputTable | inputFields | General |Bipatite | Drawing atiibutes | Attributes | Order by
phji nput 'abe il Inp! p g y

Time Filter Field

|Sharl Name cust_subcalls
Source | cust_subcalls Select
|Leﬂ D queue_id Select
Right ID skills_group Select
Categories Field SubCategories Field
| [ seleat |

Select

none

Where

Where

service_group =2 and queue_id <99 and ( skills_group > 0 and

Formula

service_group = 2 and queue_id < 99 and ( skills_group > 0 and skills_group < 99 or skills_group = 0 and outcome >

10 and outcome < 20)



The Input Fields tab:

|Graph| InputTable [ InputFields | General | Bipariite | Drawing attributes | Attributes | Order by

Input Table
Name Type Definition
service Categorical service
senvice_time Duration service_time
segment_start Time periods segment_start
service_entry Time periods service_entry
segment_end Time periods segment_end
skills_grou Cate | kill

_group gorica skills_group
served Integer skills_group =0
Input Field
Neme | select |
| Definition none 3 Formula

The General tab:

nput Fields | | Bipatite | Drawing attibutes | Atributes | Order by|
; Graph properties
Graph Title Skills routing
[ Left to right Setaspect -~ Animation
;i 13] Nods saparaion & None (O State Animation (O Hybrid Animation
Ena A O Flow animation ) Time animation

Edges options
() Moedgesfiter (5 Filter edges by edge counts () Filter by proportion of total counts
[1f proportion of count in 2 nodes volume < .oz
o= — Keep propartion of total countsf %) |
:Keep regardless proportion if count > |30 I:
Keep at least one edge

' Remove regardless proportion if count < [5

Use counts as edge labels
Set edge width by edge counts
Use square root transform of edge counts

nodes options
Use node labels [ Draw as points
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The Bipartite tab:

See detailed description of Bipartite tab in Appendix 2.

Bipartite graph options
Directed graph

) No sinks Sinks filter

(@ Use simple sinks Served

Balance graph

(@) By left node groups

MNodes service

Remove single pairs
O gle pa

The Drawing attributes tab:

ible | Input Fields | General |Biparﬂte|;__Q_(_ﬁ}'_\_"_i_f_]g__ﬂﬁl_'_i_?__l_-!}ﬁ_ﬁ__é|Att:i.butes|Orderbyl

|Nodes drawing attributes(Left nodes)

Shape: Elipss Width-1 || Line color L] Leﬂm nodes grouf
Fill nodes Right nodes
|:| O o | Fill color L]
Label i
O OO EE
@) State nodes
<> [ \[ ]| 7777 © sinknodes
O ()| Nome | =rmrmrmmme i
[ Nodes ] [ Edges Clusters
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2. State animation: Operations Research (or queueing) view

Skills-Barsed Foung (ILTelocorm2008)
9 March.

L

i Input Table InputFields | General | Bipartite | Drawing atributes | Attributes | Order by
Short Name skills_anim2
Graph Type
() Flow Graph (@) Bipartite
Nodes definition
Node Dimension ||_eﬂ D queue_id Select
(@R @2
|Right 1D skills_group C
Graph Partiton Dimension
@1 ® 2 O3
Categories Subcategories
‘Name | ‘ | Select ‘ |Name ‘ | | Select |
‘Filter |”O"E i ‘ | Formula ‘ |Fi|ter ‘”U”E » | | Formula |
Time Filter
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Graph [ Input Table Input Fields General | Bipartite | Drawing atiributes | Atributes | Order by
Short Name cust_subcalls
Source | cust_subcalls Select

Where

Where

Left ID queue_id
Right ID skills_group
Select

Time Filter Field

segment_start

Select

service_group =2 and ( skills_group > 0 and skills_group <99 or outcome > *

»

Select

service_group = 2 and ( skills_group > 0 and skills_group < 99 or outcome > 10 and outcome < 20 and skills_group =+

0)and queue_id <99

Field name
call_id
cust_subcall
record_id
customer_id
customer_type
service_group
service
segment_start
queue_exit
service_entry
segment_end
seg_type
outcome
seg_parties

Field type
ID

Integer

ID

ID
Categorical
Categorical
Categorical
Time

Time

Time

Time
Categorical
Categorical
Categorical

Operators/fun...

(

)

and
=\ |or

not

<=

Scalars

Number

Functions
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‘ Glaphl Input Table

Sl General | Bipanilel Drawing

attributes | Atfributes | Order by

segment_start
service_entry

Time periods
Time periods

Input Table
Name Type Definition
service Categorical service
senvice_time Duration service_time

segment_start
service_entry

Remove

segment_end Time periods segment_end
skills_group Categorical skills_group
served Integer skills_group =0
Input Field
|Name Select
| Definition none B Formula

g

{| Bipartite | Drawing aftributes | Attributes | Order by|

Graph properties

Graph Title Skills-Based Routing
[ ] Lefttoright [ | Setaspect  Animation . .
—— ) None @) State Animation ) Hybrid Anime
18 Node
_— (") Flow animation () Time animation
136 Rank
Edges options
(C) No edges filter @) Filter edges by edge counts () Filter by propaortion of total counts
Edges filter Processes filter
|If proportion of count in 2 0.02
E— Keep proportion of total counts( %)
|Keep regardless proportion if 30
|Remc|-ve regardless proportion 5 Keep at least one edge

Use counts as edge labels
Set edge width by edge counts

Use square root transform of edge counts

nodes options
Use node labels

[] Draw as points

41



Bipartite graph options

) No sinks Sinks filter
Directed graph @ Use simple sinks served
Balance graph

(") No balance

) Balance by main left
(") By left nodes
@) By left node groups

Nodes service

Bemnwe sinnle naire

ible | InputFields | General |Biparijte|;__Q_(_ﬁ!}'_\_"_i_fj_g____'c_!ﬁl_'_i_?__l_-!}ﬁﬁ__é|Atilibutes|Oldel byl

|Nodes drawing attributes(Left nodes)

Shape: Ellipse Width - 1 || Line colar m | Select nodes groug
Fill nodes
|:| D o | Fill color L]
Label i
OO S ) BT —
@) State nodes
<[\ [ ]| | O sinknodes
O ()| Nore | =rmrmrmmme i

[ Nodes ] [ Edges Clusters
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The Attributes tab:

aphl Input Table | Input Fields | General |Bipartite|Drawing atfributes || Atiributes | Orderby|

@ Animation attributes
: AN 300 Time intewa/ /@
@)\\A Start time segment_start Select @\ End time segment_end Select
Set duration alert Right start  service_entry Select

Duration alert
180

Right nodes

Animation attributes:

(1) Start time = segment_start
(2) End time = segment_end
(3) Right start = service_entry

; queue . service .

Start time = segment_start Right start = service_entry End time = segment_end

(4) Time interval =300 — default value for time animation

/,'S’EII'I:IL‘)[ing time interval iszeéf}\ Display time interval {millisec.)
- - 9 March ! 5 ;
07:30:15 Sup5 L w 20

(5) Set duration alert:
Duration alert = 180 — if the maximum waiting time, among all the calls in queue
at the current moment, exceeds 3 minutes, give an alert by red color.

(6) Node groups = Left nodes — gives alert according to the measured waiting time in
gueue (in this example 180 seconds).
If Node groups = Right nodes — gives alert according to the measured service
time (not relevant for this case).
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| Graph | InputTable | InputFields

General | Bipartite | Drawing atiributes Amlbule5|0fderb¥|

Fields

service
sernvice_time
segment_start
service_entry
segment_end
skills_group

_____ a

Order by

©)

e

(1) In bipartite graphs there is no need to select Order by fields.

3. Time animation: Network (structure) view

Skits-Based Routing (1L Telecom2008)
9 March 2008

\\ \
/ A\
:lf \\
J: \
\
\
e (mmens

1

- PoraaPrass.
{Graph| InputTable | InputFields | General |Biparite [ Drawing attibutes | Atiibutes | Order by
Short Name islills_anim3
Graph Type
() Flow Graph @) Bipartite
Nodes definition
Node Dimension ‘Leﬂ D queue_id Select
1 @2
[Right D skills_group C
Graph Partiton Dimension
@1 ® 2 @3
Categories Subcategories
Name | | ‘ Select ‘ Name ‘ ‘ | Select |
Filter |”°”9 m ‘ Formula ‘ Filter ‘”“”E m | Formula |
Time Filter
v>07.00:00 5 Formula
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Graph _ InpuiTable i InputFields

General | Bipanitel Drawing atfributes Ambmesl Qrder by|

‘Short Name

cust_subcalls

Source

Categories Field

‘ cust_subcalls

| LeftID queue_id Select
Right ID skills_group Select
SubCategories Field
| [ seleat

Time Filter Field

segment_start

»

Where
Where service_group = 2 and ( skills_group > 0 and skills_group < 99 or outcome > = Farmula
Graph | Input Table General | Biparl'nel Drawing atfributes | Amibmesl Order by|

Input Table
Mame Type Definition
service Categorical service
service_time Duration service_time
segment_start Time periods segment_start
service_entry Time periods service_entry
segment_end Time periods segment_end
skills_group Categorical skills_group
served Integer skills_group = 0

Input Field
|Name Select
|Deﬁn|||un ahe - Formula

| oads |

45



| Graph I Input Table Input Fields | Bipartite | Drawing aftributes | Attributes I Order byl

Graph properties
Graph Title Skills-Based Routing

[] Left to right || Set aspect Animation

() None ) State Animation () Hybrid Anin

18 MNode
! Flow animation Time animation
216 Rank
Edges options
() No edges filter (@) Filter edges by edge counts () Filter by proportion of total counts
Edges filter Processes filter
| If proportion of count in 2 0.02

Keep proportion of total counts{ %)

|Keep regardless proportion if 30

|Remclve regardless proportion 5 Keep at least one edge

Use counts as edge labels
Set edge width by edge counts
Use square root transform of edge counts

nodes options
Use node labels || Draw as points

:I Bipartite | Drawing atfributes | Attributes | Order by|

Bipartite graph options

) No sinks Sinks filter

Use simple sinks Served

Directed graph
grap

Balance graph

) No balance

Balance by main left
By left nodes
(@) By left node groups

Nodes  sence

Remove single pairs
O gle pa

| Graph | InputTable | InputFields | General | Biparite | Drawing attiibutes || Afiributes | order by

| Animation attributes

1200 Time interval
Start time service_entry End time service_entry
Set duration alert Right start  service_entry
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4. Flow animation: Process Mining view

Skills-Based Rouling (IL Telecom2008)
9 March 2008

N

i Formula

iGraph{ InputTable | InputFields | General | Bipartte | Drawing attributes | Attributes | Order by
Short Name skills_anim1
Graph Type
() Flow Graph (@) Bipartite
Nodes definition
Node Dimension ||_eﬂ D queue_id Select
@1 @2
| Right ID skills_group E
Graph Partiton Dimension
@1 ® =2 s
Categories Subcategories
|Name ‘ | | Select ‘ ‘Name | | | Select |
|Fi|ter ‘”0”9 ] | | Formula ‘ ‘Filter |”C'”e I | | Formula |
Time Filter
v »=0730:00 and v < 24:00:00
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Where

Where

Left ID

Right ID

Select

Time Filter Field

segment_start

Select

service_group =2 and ( skills_group > 0 and skills_group <99 or outcome > *

queue_id

skills_group

[v]
[+

Formula

Select

1

(=]

0) and queue_id <99

service_group = 2 and ( skills_group > 0 and skills_group < 99 or outcome > 10 and outcome < 20 and skills_group =

-

Field name
call_id
cust_subcall
record_id
customer_id
customer_type
service_group
service
segment_starl
queue_ext
semvice_entry
segment_end
seg_type
outcome
seg_parties

Fieldtype
ID

Intager

ID

ID
Categorical
Categorical
Categorical
Time

Time

Time

Time
Categorical
Categorical
Categorical

»

Operators/fun...

(
)
and
or

1

not

o=

Scalars

Number

Functions

Input Table i InputFields | General | Bipartite I Drawing attributes | Attributes | Order by
Short Name cust_subcalls
Source | cust_subcalls Select
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Graph | InputTable | InputFields | General |Biparite | Drawing atributes | Atiributes | Order by |

Input Table
MName Type Definition
service Categorical service
service_time Duuration service_time
segment_start Time periods segment_start
service_entry Time periods service_entry
segment_end Time periods segment_end
skills_grou Categorical skills_grou
served Integer skills_group = 0

Input Field

Name

Graph properties
Graph Title Skills-Based Routing

[ Left to right [ | Set aspect Animation

18 Node None - State Animation ) Hybrid Animg
@ Flow animation ) Time animation
136 Rank
Edges options
(0) No edges filter (@ Filter edges by edge counts () Filter by proportion of total counts
Edges filter Processes filter
|Ii proportion of count in 2 0.02

Keep proportion of total counts( %)

|Keep regardless proportion if 30

|Remove regardless proportion 5 Keep at least one edge

Use counts as edge labels
Set edge width by edge counts

Use square root transform of edge counts

nodes options
Use node labels [ | Draw as points
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Bipartit h opti —
Partie grapi oplions - = 1o sinks Sinks filter

= 0 .
Directed graph (@ Use simple sinks served Select

Balance graph

() No balance

|| Balance by main left
) By left nodes

@ By left node groups

|Node5 service Select

Remove single pairs

| Graph | Input Table | Input Fields | General | Blpanilel Drawing attributes ‘;Ah‘.r\butes | Order by‘

| Animation attributes

30 Time interval

End time

| Start time segment_start Select

segment_end Select

] Set duration alert ‘ Right start

5. Hybrid animation: Process Mining + Operations Research view

Skills-Eased Routng (ILTelecom2008}

- ] Mlﬁl‘_m 3
= C‘{F“

== =i
P -

service_entry Select

=T
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Input Table Input Fields General | Bip I Drawing atirib Altrib I Order by|

Shart Name sKills_hybrid
Graph Type
_ Flow Graph
Nodes definition
Node Dimension |Left D queue_id Select
1 @2
| Right ID skills_group E
Graph Partiton Dimension
@1 @ 2 ©2
Categories Subcategories
‘Name | | | Select | |Name ‘ | ‘ Select ‘
‘Flller |”°"e 5 | Formula | |Fmer ‘”U”E m ‘ Formula ‘
Time Filter
v > 07:30:00 n Faormula
| Graph |} InputTable i InputFields | General | Biparite | D tributes | Attributes | Order by |
|Sh0rt Name cust_subcalls

Source | cust_subcalls Select

|Leﬂ D queue_id Select

Right ID skills_group Select

Categories Field SubCategories Field

| [ seleat |

Time Filter Field

segment_start I

Where

Where service_group = 2 and ( skills_group > 0 and skills_group < 99 or outcome > * Formula

‘n
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Graph | InputTable || InputFields || General | Bipartite | Drawing attributes | Atributes | Order by|

Input Table
MName Type Definition
service Categorical service
service_time Duration service_time
segment_start Time periods segment_start
service_entry Time periods service_entry
segment_end Time periods segment_end
skills_group Categorical skills_group
served Integer skills_group = 0

Graph properties
Graph Title Skills-Based Routing

[ ] Lefttoright [ | Setaspect  Animation

()] |:'--.':| i : [“6“] : H
18 Node - None - State Animation @ Hybrid Anime
() Flow animation () Time animation
216 Rank
Edges options
(0) No edges filter (@ Filter edges by edge counts () Filter by proportion of total counts
Edges filter Processes filter
|If proportion of count in 2 0.02

Keep proportion of total counts( %
\eep proportion or total countsi, o)

|Keep regardless proportion if 30

|Remﬂve regardless proportion 5 Keep at least one edge

Use counts as edge labels
Set edge width by edge counts

Use square root transform of edge counts

nodes options
Use node labels [ | Draw as points
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Bipartit h opti —
IPAIHLe graph oplons - =\ cinks Sinks filter
Directed graph (@ Use simple sinks served
Balance graph
") No balance

I Balance by main left

By left nodes
@ By left node groups

Nodes  senice

[] Remove single pairs

| Graphl Input Table | Input Fields | General | Biparmel Drawing amibutesEAﬁ-fibUtESﬂ Order by|

| Animation attributes

100 Time interval
Start time segment_start End time segment_end

Set duration alert Right start service_entry
Duration alert
180 Time | Node groups
Rightnodes
Clear

Graphl Input Table | Input Fields | General |Biparﬁte| Drawing attributes | Attributes || Order by

Fields Order by
service
service_time
segment_start
service_entry
segment_end
skills_group
served

Select
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Exercise 2: Modify a graph — change sinks dictionary

1. Modify flow_subcalls graph (which was created in Part I): change sinks dictionary
from flow_outcome to outcome.

Graph| Input Tavle | inputFreias | Generat | Flow graph [Drawing ambstes | Amoues | Ovder by

Pravees

encurent

L

2. Process the edited flow_subcalls graph for April 2, 2001.
3. View graph via SEEGraph viewer.

Exercise 3: Create graph — use NEW AS option

1. Create aggregated outcome dictionary (see Appendix 2)

2. Create new graph by using New AS option from flow_subcalls graph, use aggregated
outcome dictionary as sinks dictionary. Group sinks into Normal, Abnormal and Transfer
sinks groups.

Exercise 4: Create Calls Flow graph

Create calls flow graph with following structure:
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(a) graph with layers, with maximum of 5 layers.
(b) graph without sinks.
(c) graph with 2 node dimensions.

For this task you will need to build a few procedures based on the source table
cust_subcalls and create regular study dictionary.
The current structure of cust_subcalls table is:

IVR

Business line

See Appendix 4 for a description of cust_subcalls table.
See Appendix 2 for a description how to create dictionary.
See Appendix 6 for a description how change type of field.

Exercise 5: Create Agent events graph

Create the following agent events graph by using USBank data:
« hybrid animation type
« with simple sinks
« 2 node dimension
« source table agent_events.

See Appendix 4 for a description of agent_events table.
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Part 111 SEEGraph View: User Guide
SEE Graphs Animations

Opening an animation file:
Click “File -> Open’ and choose the desired animation from the available animation

list:

£3 SEEGraph Yiewer

File | Labels

| Open |—

Save As 3

Press the ‘Play’ button on the bottom left side of the screen to run the animations.

Zooming:
Right clicking the screen will open the following dialog box:

;. SEEGraph Viewer intergueue_hybrid

Choose the desired option (e.g. Zoom-in, Zoom-in height).

Labels:
In order to see the node labels, select ‘Labels -> Node labels as tooltips -> Enable’:

£ SEEGraph Yiewer I¥YR_ILBank_Hybrid

File | Labels

| Mode labels as tooltips 3 || Enable
| Mode external labels 3 Disable
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Sampling time interval:

In the animation files that include the word Network (structural animations), each
frame in is based on an aggregation of all the events that occurred during a specific
time interval. In the Process-Mining (flow) animations, the OR (queuing perspective)
animations and the Hybrid animations each frame represents system state by the end
of a specific time interval. For all cases, the time-interval lengths can be modified

using the ‘Sampling time interval’ adjustment bar.

Display time interval
This adjustment bar controls the time between displays of consequent animation

frames. Increased (decreased) ‘Display time interval’ value makes the animation run

slower (faster).

® © ®

Sampling tirwirﬂarval [sec.) Displaytile {millisec.)
U U

60 100

o P

/
PLAY 07 :30:01 "5 i5en

Sampling time interval (sec.) Display time intervall {millisec.)

. . 8 March — U
PLAY ‘ 07:31:10 5,15 1200 Modify T

(1) Time scroll

(2) Current time in hh:mm:ss dd/month/yyyy format.

(3) Sampling time interval (sec.) 60 seconds means that if current time is 7:31:10
then the next picture will be at 7:32:10.

(4) Display time interval (milisec.) time between consequent updates of the picture.
(5) Sampling time interval (sec.) for time animation — 1200 seconds.
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Examples

At your convenience we provide four basic animation screenshots, to further explain
the different views available in SEEGraphView:

1. The Process Mining (Flow) view:

Customers flow (ILDUBank)
4 & March 2010

- queue start event
@@ - service start event
Arcs — correspond to time spent in queue/service/IVR

(1) On arc: customer in the IVR. Duration on arc corresponds to IVR time.

(2) On arc: customer in queue. Duration on arc corresponds to WAIT time.

(3) On arc: customer in service. Duration on arc corresponds to SERVICE time.

(4) Node: corresponds to IVR start time (start event).

(5) Node: corresponds to Queue entry of Current Operations customer (entry event); this is the
first customer sub-call

(6) Node: corresponds to Service entry of Current Operations customer (entry event); this is still
the first customer sub-call

(7) On arc: SERVICE time for a Current Operations customer; at the end of the service he is
transferred to the Internet support queue; this is still part of the first sub-call

(8) On arc: Waiting time in the Internet Support queue for customers who were transferred from a
different service; this is the second sub call.

(9) On arc: Service time in the Internet Support queue for customers who were transferred from a
different service; this is the second sub call

(10) On arc: customers who abandon. Duration on arc corresponds to WAIT time before
abandonment.
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2. The Operations Research (or queueing) view:

Customers flow (ILDUBank)
8 March 2010

(1) Number of customers in the Technical Support queue. The red color indicates that
maximal waiting time is above 120 seconds.
(2) Number of Current Operations customers that receive service.

Calculation: count events between start time and end time
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3. The network (structure) view:

Customers flow (ILDUBank)
8 March 2010
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4. The hybrid (Process Mining + Operations Research) view:

Customers flow (ILDUBank)
8 March 2010
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Appendix 1 Creation of SEEStat user extension

Do it only one time, there is no need to repeat it afterwards. Note: user capacity in the SEE
Server is limited to 150MB.

1.1 Register user folder

Click Main —> Data Management

Bsesrar ——

Q Main _=_(.:| View %J Windows Output

Statistical Models {Summaries)

Statistical Models (DB Tables)

Daily Report

Data Management

ClT_F T

Close SEESTAT

Click Study Management —> User Extension

— Study Management

Study Management

User Extension
Summaries

DE Procedures

Imported Data

| e |
e |
[ = |

Study's Dictionaries

Click Register Folder

st v ndoms [ R ot

]

‘ Reaqister Folder




Click Yes

Create user folder in Ci\Documents and Settingsiuserity DocumentsySEESTATuser _db {recomended)

1.2 Add user extension

Select Add Extension —> select HomeHospital —>click Q

* Add Extension

e

" Remove Extension

Select Extension

SmalldnonymousB ank
USBank

If the message: “Unable to add or rename extension of the open study HomeHospital” appeared,
reopen SEEStat. Click Main —> Data Management —> Study Management —> User Extension.
Select Add Extension —> select HomeHospital —>click OK

If the above message did not appear, continue with next step:

Click Return

Return |

—
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1.3 Create user database

Select Database Management —> Database Management

[ Database

Database Management

Study Management

Summaries

DE Procedures DB Tables Editing

Imported Data

Database Management

it

Database Conversion

Select HomeHospital study and OK.

HomeHospital

SmalldnonymousB ank

LI5Bank

| oK | | Cancel |

From database options select Create DB (radio-button), select database type: SEE extension
(radio-button),

Database name

user_db

st g
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Appendix 2 Create Study’s Dictionaries

Regular dictionary
Click Main->Data Management->Study Management-> Study’s Dictionaries

2 SESTAT Ussank . -
o) ‘wilar W B E ournu # &
ain | View E.I v WS E:iﬂh\\‘l": ,:; Taols @;.:-I”

Study

User Extension

DB Procedures Study's Calendar

Imported Data

Database
Management
Study’s Dictionaries

Select study (if needed).

Select dictionary
@ User System
Dictionary type

@\:' Regular dictionary

(") Aggregated dictionary

(") Equal intervals

() Customer intervals

(1) Select dictionary: User
(2) Select dictionary type: Regular dictionary

For example needs to create dictionary this following structure:

code name

1 IVR

2 Queue
3 Service




Regular dictionary

Dictionary name: —_Concel
Code Catagory Name
Edit
Remove
— /
Categdry code:  Categary nome:
1 VR Ao

(1) Fill category code: 1.
(2) Fill category name: IVR.
(3) Click Add button. Fill additional codes and names in the same manner.

m Retum
\_J

Regular dictionary

Dictionary name: _state ( | cancet |
Gode jory Name
1

MR
2 Queu
2 ] Service
[—re—
i Bl ‘ | Rename
New
New as.
Ed
Categary
Category code: | Categary name Praview
Add ‘
Save

(1) Fill dictionary name.
(2) Click Save button.



Aggregated dictionary

Click Main->Data Management->Study Management-> Study’s Dictionaries

Dictionary type Dictionaries
(") Regular dictionary Existing Dictionaries
entry_units ;

©

(@) Aggregated dictionary service

(") Equal intervals agent_groups
. main_service
() Customer intervals node

service_groups
g_outcome

O)

OK Cancel

(1) Select dictionary-> User

(2)Select dictionary type-> Aggregated dictionary
(3) Select existing dictionary: outcome

(3) Click OK

Return

Delete

Rename

New as

Edit

67



Select dictionary
@ User O System

Aggregated dictionary

‘Base dictionary name: outcome

‘ Dictionary name:

(1)Fill To Code values
(2) Click Next button

From Code Category Name To Code
0 Total ]
1 Caller Termination 1
2 Agent Ti 1
3 Undetermined Termination 1
4 Termination Error 1
11 Abandoned Short 2
12 Abandoned 2
13 Other Unhandled 2
14 Unhandled Error 2

Foo20 Transfer 3
21 Outgoing Transfer 3
22 Agent Transfer 3
23 Process Remotely 3
30 NIQ Disconnected 3
40 Missing record 3
50 Outbound call 3

Return

New as
Edit

Preview

Select dictionary
@ User O System

)

Aggregated dictionary

|Base dictionary name: Dulcome/

|Dictinnary name: aggregated_outcome

Aggregate Code Aggregate Name

0 Total

(D
"/

complete

abandoned

fransfer

(1)Change aggregated names

(2) Fill dictionary name
(3) Click Save

Return
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Click View->Dictionaries->aggregated_outcome

The dictionary 'aggregated_outcome' was saved successfully.

() Customer intervals

Select dictionary

@ User () System
Dictionary type
() Regular dict

) Regular dictionary Dictionary
() Aggregated dictionary’ entry_units

senvice

":" Equal intervals aggr_service

service_termination
outcome
aggr_events
agent_groups
main_service

node
service_groups
flow_outcome
semvice_group_flow
interqueue_outcome
g_ouicome

aggregated_outcome

Code

[ERT NI

Name
Total
complete
abandoned
fransfer

Return

Delete

Rename

Save
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Appendix 3 SEEGraph Selected Tabs

The General tab

nput Fields || _General || Bipartite | Drawing attributes | Attibutes | Order by

Grap::pe—rhes Q)
GraphFdie Skillsmulin/ ®
Set aspect Animation

Left to right /
; (*) None (O State Animation () Hybrid Animation
18 Mode separation

() Flow animation ) Time animation

€) €]

Edg?«ﬁa@ (/
{0 Mo edges fiter (3 Filter edges by edge counts @glter by proportion of total counts

Edges filter @
If proportion of count in 2 nodes volume < [0.02 / @ /

Keep regardless proportion if count > 30 @ /@
Leep at least one edge

Femove regardless proportion if count < | § /

@)\ Use counts as edge labels
e Set edge width by edge counts
Use square root transform of edge counts

nodes optiorr‘u(@ B/ @
Use r&de labels Draw as points

144/ Rark separation

Graph properties:

(1) Graph Title: This option allows inserting a meaningful name to the graph, which
will then be presented on the top of the screen. Note that the name of the study
and the date are placed automatically as part of the title (no need to write those).

(2) Left to right: The option (when selected) places the graph flow from left-to-right
instead of top-down.

(3) Set aspect: set full screen graph view (not active for current version)

(4) Node separation:

Rank separation:

(5) Select animation type: None: without animation; Flow animation depicts
customer dynamics as they flow through the states of the graph; State animation
depicts the queueing perspective, i.e. presenting counts of customers in queue/in
service; Time animation presents the intensity of the flow over time, with width of
arcs corresponding to flow intensity. Lastly, the hybrid animation presents both
the State view and the Flow view together.
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Edge options:

(6) Use counts of edge as labels: Presents the number of flowing cases through a
certain edge (note that it is not recommended to use both width and count).

(7) Set edge width by edge counts: Setting the width of the arcs correspondingly to
the number of customers that flow through the specific arc.

(8) Use square root transform of edge counts: An option that scales widths to be
non-linear (square root function) of the counts.

(9) No edges filter: Every possible route between two nodes is presented.

(10) Filter edges by edge counts: Filtering some of the routes from the process map.

Filter options:

(11) If proportion of count in 2 nodes volume < (e.g. 0.02): If the proportion of
traffic through an arc is smaller than x% of the total flow in pairs of nodes (e.g.
2%) then it will be eliminated from the graph.

(12) Keep regardless proportion if count > 30: This option keeps the arc (even if it
is below x% of total count) if it is “important enough”, i.e. with value being over
somey (e.g. y= 30 in our example).

(13) Remove regardless proportion if count < 5: The option removes edges that
are above x%, if they are below a certain absolute count z (e.g. z=5 in our
example). So, if an edge qualifies proportion-wise it might still be removed due to
total count constraints.

(14) Filter by proportion of total counts: Options that consider the total flow (and
not only pairs of nodes).

(15) Keep proportion of total counts (%): Keeps a proportion of total counts per
arc.

(16) Keep at least one edge: Keeps at least one edge, if all edges qualify for
removal.

Nodes options:

(17) Use node labels: Nodes can be empty, so checking this option would present
the node label (e.g. name of activity).
(18) Draw as point: This option allows drawing nodes as points (takes zero space).
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The Bipartite tab

Bipartit h opti .
@\lpa ite graph options ©) No sinks Sinks filter
Directed graph

(@ Use simple sinks Served Select

Balance graph

() No balance
() Balance by main left
© By left nodes

@ By left node groups

Nodes service Select

(a\ﬂ Remove single pairs

Bipartite graph options:
(1) Direct graph — arcs are directed (in contrast to an undirected graph, where arcs have

no direction and traffic can go both ways)

(2) Remove single pairs — remove one-to-one connections, i.e. l-architectures.
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(3) Balance graph options:

No balance — One set (queues) on the one side, the other set (service pools) on
the other side.

Y

g

Balance by main left
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. By left nodes — arrange queues in an event manner

o
mmmmm

e o - = m oms --7—-- o

Balance by left noﬂes

e e

M

. bewa O e e e O

. By left node groups - arrange the graph so that the queues that connect to the
same service pools on one side




Appendix 4 Selected USBank tables

The agent_events table

N

N Ok w

10.
11.
12.
13.

14.

agent — agent extension number.

primary_service — service the agent is skilled to provide (see following service
dictionary).

event_start — time in seconds at which the segment is started.

event_end — end_time — time in seconds at which the segment is ended.
start_time — date/time at which the segment is started.

end_time — date/time at which the segment is ended.

duration — amount of time agent performing an event specified in field event_id.
event_id — event codes for idle states (40-49), breaks (60-62), available state
(50), sign—on states (20-21), sign—off states (30-31), agent originated (2) or agent
answered (1) call segment (see following agent events dictionary).

business_line — associated call received at least one service — 1, or otherwise — 0.
service — type of service received by the caller (see following service dictionary).
node — identifier of the site where the agent is situated.

record_id — ID number assigned to the record, this is created for all the segments
of a particular day.

agent_group — skill-group is defined to be a group of agents that have the same
skill-set to serve the different service types.

main_service — main-service is defined to be the most important service type that
a skill-group serves. More specifically, the main—service is defined according to
the percentage of the agent calls from each service type and the percentage of the
service type calls in each agent group.

The customer sub—calls table

N =

S

6.
7.

8.
9.
10.
11.

call_id — universal identifier associated with the entire call.

cust_subcall — sequence number of service that a caller received during his call.
record_id — ID number assigned to the record, and is created uniquely for all
segments of particular day.

node — identifier of the site where the call is currently being processed.
service_group — service group that handled the call (see following service group
dictionary).

service — type of service received by the caller (see following service dictionary).
first_service — first type of service requested by the caller from the primary agent
(see following service dictionary).

segment_start — time in seconds at which the segment is started.

gueue_exit — time in seconds at which the call exits the queue.

service_entry — time in seconds at which the call enters the agent.

segment_end — time in seconds at which the segment ends.
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12.

13.

14.

15.
16.
17.
18.
19.
20.
21.

22,

23.

seg_type — state of the call (Begin/End/Intermediate) (see following segment type
dictionary).

outcome — cause of call termination (Handled/Transferred/Abandoned/..) (see
following outcome dictionary).

seg_parties — type of resource that answered the call
(Agent/Supervisor/Conference/..) (see following segment parties dictionary).
wait_time — delay time plus queue time.

queue_time — queue time.

preservice_wait — ring time and call_type time.

service_time — talk time and hold time.

hold_time — amount of time a caller spent on hold on an agent's teleset.
undefined_time

party_answered — resource/code number that answered the call; for example, if
the number is greater than 10000, then an agent answered the call.

agent_group — skill-group is defined to be a group of agents that have the same
skill-set to serve the different service types.

main_service — main-service is defined to be the most important service type that
a skill-group serves. More specifically, the main—service is defined according to
the percentage of the agent calls from each service type and the percentage of the
service type calls in each agent group.

Selected USBank dictionaries:

service dictionary - —
- service group dictionary
1  Retail
. 1 VRU
2 Premier . .
. 2 Business Line
3 Business
. 3 Announcement
4 Platinum
4 Message
5 Consumer Loans . .
. . 5  NonBusiness Line
6  Online Banking .
6  NonCC Service
7 EBO .
8  Overnight Closed
8  Telesales
9  Trunk
9  Subanco . .
. 10 Incoming NonBusiness
10 Case Quality
. . 11 Internal
11 Priority Service .
12 QOutgoing
12 AST .
15 Disconnected
13 cCo 99  Unknown
14 Summit
15 Quick&Reilly
16 Mortgage
17 BPS
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segment type dictionary

outcome dictionary
Caller Termination
Agent Termination
Undetermined Termination
Termination Error
Abandoned Short
Abandoned
Other Unhandled
Unhandled Error
Transfer
Outgoing Transfer
Agent Transfer
Process Remotely
NIQ Disconnected
Missing record
Outbound call

1  customer call start
2 customer call start and end
3 customer call end
4 customer call middle segment
5  processed in another queue
6  outgoing
7  transfer
8  external transfer
9  agent to agent
10 supervisor key pressed
11 message key pressed
12 predictive message
agent events dictionary
1 Incoming Call
2 Outgoing Call
20 Signon
21 Internal Signon
30 Signoff
31 Internal Signoff
40 Idle Noreason
41 Idle Break
42 Idle Papers
43 Idle Back to Customer
49 Idle Signon
50 Available
60 Short Break
61 Medium Break
62 Long Break

segment parties dictionary

10
11
12
13
20
21
22
23
30
31
32
33
40
41
42
43
50
51
52
53
80
81
82
83
90
91
92
93

Trunk

Trunk + Conference

Trunk + Emergency

Trunk + Conference + Emergency
Agent

Agent + Conference

Agent + Emergency

Agent + Conference + Emergency
Announcement

Announcement + Conference
Announcement+ Emergency
Announcement + Conference + Emergency
Voice port

Voice port + Conference

Voice port + Emergency

Voice port + Conference + Emergency
Agent

Agent + Conference

Agent + Emergency

Agent + Conference + Emergency
Virtual trunk

Virtual trunk + Conference

Virtual trunk + Emergency

Virtual trunk + Conference+ Emergency
Interflow trunk

Interflow trunk + Conference

Interflow trunk + Emergency

Interflow trunk + Conference + Emergency
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Appendix 5 How to type a formula in SEEStat

5.1 Fill in formula: entry_group =1

Select entry_group field in Field name list box.

éntry_group

i Undo.

[ Feldiype I one [ Scales
id [ (
l o )  Number 1
Cavegoical
enity_gn Caegorical and 4dd
dopatment Categoncal o
oulcoms Catagorical ot |
‘enky Imie L
= Ter S T Bisomsd
ol I
o g < (o o ™
29 e Categoical N
duzhon Dusaion 1~ Functions 1
durgbion_hours Inbeger e
dusshon_days Inkeger ] add
age_years Inkeger
56 _rershs Irdeger t

o |

Write number 1 in text box in frame Scalars and click button Add.

“Number ——

enliy_gioup =
Field name | Field type |
patiert_id ]
medical_id 1]
gender Calegorical
entiy_gioup Categorical
depadrment Categoncal
outeome Categorical
enty_day Integer
entiy_time Time
wt_day Integer
esal_time Tire:
seg_lype Calegorical
duration Duabion [ 1
duration_hours Integer >=
duralion_days Integer [ - Add
age_pears Integer
age_months Integer -

=]




Formula Dialog =]

enty_group =1 and duration_days < 30 and [ department =1 or department = 2 ]

ill Undo

Field name [ Ficld type: I Operatorsfunctions | Scalars

patient_id ID {

medical_id D y [ Mumber

gender Categorical q

entry_group Categorical an Add |
department Categorical ar

outcame Categorical not

entry_day Integer = — Time (hhmmss) ——————————————————
entry_time Timne: <z

exit_day Integer < i) o0 o0 Add |
exil_fime Time P

seg_type Categorical N —Functions ——————————————————————
duration Duration

duralinn_hﬂuls Integer >= = Add |
duration_days Integer

age_years Integer

age_months Integer

5.2 Fill in formula: entry_time > 09:30:00

Select entry_time field in Field name list box. Click on operator more (>) in Operators/functions
list box. Fill in time 09:30:00 in text box in frame Time (hh:mm:ss) and click button Add.

Formaila Diolog B
enty_tit >
Frehl nirme [ Fiekd ype [
patiert_d 1] (
macesl_id 1]
perde Calrgaical <
erly_groi Calngosiesl |7
depariment Calngosral ar
eulcome Calngoscal net
eniny_day Ietegrs -
enhy_time Time: o
wil_doy Ieveges F
e Time =
e type Calngoscal =
daalion [
duralion_hous Irteger 2
daalion_daps Ievager
Bpn_pearz rteget
age_merihs [

5.3 Fill in formula: log (duration)

Select log in combo box in frame Functions and click button Add.

| g |

Fiskd name [ Fiskd e | Opnratarshunctians Scols

Fatiers_d [ 0

medical_id o 3 7~ Mumber 1
gndet Categoncal 4

enity_gioup Catrgerical An Add
epattrend [ or

cutcome Categoncal not.

Friy_dy Irteges -

anliy_lme T € U L

et ey Irieger <

it e Tine: - ERER —

e is [m— X

ustion Durshion Funtnn

duration_houes Irteges A

aslron_tays Iriegen ] - LI
e sl Integer g

e FS

Click on operator left bracket ( () in Operators/functions list box. Select duration field in Field
name list box and click on operator right bracket () )
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Appendix 6 How to change type of field

Click Main->Data Management->Database Management-> DB Tables Editing

Database Management

Study
Management

Database Management

Summaries

DB Procedures

Imported Data

DB Tables Editing

Database
Management

i
7 =l

Database Conversion

Select study (if needed).

Study Databases
databisi:
ssie_tdinsion
s _dilisbamne
my_tatabiase

Dratabase Tables
distibution_data
calls_svents

1) Select database

! Field name D tvoe Unit Diescriotion Relurn
1 call_id [ip

TR

(2)  Select database table
(3) Click on DB type and chance DB type
4) Click Save Button
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Appendix 7 Calculations (DRAFT)

State Animation:
Calculate instants (moment of time) counts in time interval from start_time to end_time for
current event.

Hybrid Animation:
Compute instants (moment of time) counts in time interval from start_time of current event to
start_time for next event.
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Instants calculation

Compute instants (moment of time) counts in time interval from start_time to end_time.
Define:

e Discrete scale of time: 24 hours of day divided into 86400 one second length time intervals.

e m;—moment of time j, or second;; j=1, 2, ..., nt;
nt — length of time interval or number of moments of time;

nt =end_time —start_time + 1

e X;—eventi (for example call waited in queue or patient gets treatment in ED);

i=1,2,...,n;
n — total number of events

®  Xigpen— OPEN” event i at moment of time, so that event start > start_time and event end <

end_time

o Natmomenti — NUMber of “open” events at moment of time i

n
Nat moment i= Zi Xiopen
Events A, B, C, D were observed at time interval from t-1 to t+5. Event start time and event end

time known.
event | event start | event end
A t-1 t+1
B t-1 t D =«
+1 +1
D t+4 t+5
B +
C +#1 41 SUE Y|
t-1 t t+1 t+2 t+3 t+4 t+5

Questions: How many “open” events were at every moment of time in defined interval?

Let see the sample:

n=4

start_time = t-1
end_time = t+5

nt = t+5— (t-1)+1 = 7 moments of time

m;

Nat moment i

Xiopen

t=1

0

t

t+1

olw

t+2

t+3

t+4

~N[O|OARWIN|EP|—

t+5

NFRIFRPIFPINDN

O0|0|0> >

W)

+1 — add ““open” event at moment of time
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