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About me - ACE Seminar #17
PORTO

« Graduated - Degree in Engineering Sciences — FELJP FACULDADE DE ENGENHARIA
Informatics and Computer Engineering @ FEUP

« Current - Master’s in Informatics and Computer
Engineering Student @ FEUP (2"d year)

 Master’s thesis work @ CERN

« FEUP thesis supervisors: Joao Faria, Joao Moreira ‘

« CERN supervisors: Fernando Pedrosa
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About me - Today

« Master’s in Informatics and
Computer Engineering @ FEUP

» Master’s thesis work about predicting
and using Machine Learning in small
datasets

« Working for the past ~ 1 year as the
lead Scheduling Tools Project
Developer

« Supervisor: Estrella Vergara

* Obsessed with movies, gym, and
traveling
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What is Scheduling Tools

 Initially developed by EN-IM during the
LS2

 Main goals:

e Gather all coordination related data in a
unigue repository

» Allow the visualization of plannings
without and MS Project License

Project Online
™

Synchronize once per day

p————

&

Screens

)

Gantt

)

Calendar

)

Linear

)

Space & Time
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What is Scheduling Tools
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Who uses Scheduling Tools

a WHO? N\ a WHY? N\

« EN-ACE Members: Core contributors « Streamlining Processes: Automates
and stakeholders in planning activities. routine tasks to improve efficiency and
reduce manual effort.

 End Users: Individuals who rely on the
tool to consult plannings and track « Time-Saving: Makes viewing, creating
ongoing. and managing Linear Plannings faster
and easier for CERN personnel.

\_ AN /
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Space & Time
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AcCcCess screens

e 24 LLHC screens

 Recent Injectors transition:

9 SPS screens
7 PS screens
1 Booster screen

1 Linac4 screen

SCALA _— @ Coordination (InfoChannel)
Home

Player Status Plan Status  Inventory Status

A\l

Network
InfoChannel

52
- v

Players: 58 Approvals: 0

I G2 N2 N2 -2

Scala Enterprise Content Manager, Release 13.20.00 (2023-11-27), Copyright © 1993-2023, Scala, Inc
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G|
Sector 12 Sector 23 Sector 34 Sector 45 Sector 56 Sector 67 Sector 78 Sector 81
LSS R1 ARC12 LSS L2 P2 LSS R2| ARC23 LS5L3 LSSR3| ARC34 |LSs L4 P4 LSS R4| ARC45 LSS LS LSS RS ARC56 | LSSL6 P& LSSR6 | ARC67 |LSSL7 LSSR7| ARC78 |Ls5L8 P8 LSS R8 ARCB81 LSS L1 g é g
P1 || P18 5 = Ti2 @ = P32 P33 = ~ m P5 IS 3 - - P7 - . Tis i = ; -
R ;s & : 3 iy | E gl ool ¢ & gk Bz | P18
[=] # A ey Pt ol S e .§ [ E et ARiatt P arby - T i [=]
44 ast B — —— | 44
B B bl Smpty @ 2 o S pere Eryo Empty @ 20K Cryo Emoty @2 K g I
Cryo Empty @ 20K Cryo Ei o ¥
45 E oy [ gf2 Fire detectionamaintenaineey pumps o [ ] = RA = =] 45
< HE _ iy i (el e [ o e kB
= alg ——— MEchaintenance  dcum H g o i g8 - =
gl o E[« pnance (W ) e @ J ' — = ? A E 64 = g EE Consal * 8
s = =5 op
= B 3 Eg BS ! Conse) S o
az % - S PR Consol d e | nof B S pE £ P % a7
on e a o primary ance E i )
% Sm | - %
§ 48 = : E g n of DOLPR : ﬁ.. - T B g o g- g 3 48 §
(< . El I |
43 i { .v .u: g i nm:.m . |g | nofDOLPR § . E y 43
- n 5 15w = = s
| €0 9 RA TETR & & - L] ’T d e i.
50 Eirg T fram UAie ta Lile [ g ek = 3 = Fire detection maintenance = = 50
E P R ] ] » E g ! : - - — ; 8 - E
51 = : g E i 1061 - 'PAmary pumps p 51
52 52
5 3 5
1 1
2 g e e e B | T 2
= mi‘%‘ mera inspectio - l E = = : —— R 3 I. e hed — =
E m— e o R T — [ w o - = E
3 SW% =y | Test  FENSvest sonrce ingd = L H Fill EISSulice 75 C iy Five 8 - :
g | 5 [ ibre, o I il @ © Filling P Soue moniew B £ I :
3 = ~H. 51 Pa i el - .- 3
: = ryo Filling = CoolDown . i Cvo Hilkn :
" D50
0 0
SHLs 2 L M L i Fire defeCtion mainjenance s
[ — - o ren — } pi cryo g fonsole: p FFFFIFT FEFFTLL,
[ > nl PE 5 § + boil off + cryo g (3
E umping + boil 27 ni Pumping + hoil off + cryg e i rol L T ; urce monitel g 7 Pum| boil off + c ni §
~ " i ~
g u it o Eserre s EHans = 2x e rtanda Cirtantzd e iTasian U g
8 2 ditionning a\ o 1 &
2 " 2 E 22
3 g 2 =
5 z D » D » » » D 26
5 0 o 0 o o 0 a B
3 ) - |
7 g =
4 z
10 s: 10
-4 ‘8‘ -4
I Eon 2
3 . . !
— Recommissioning with beam i
2 % s
C\E/RW ENGINEERING

DEPARTMENT

2024-12-06

Afonso Sousa | Scheduling Tools

13




Scheduling Tools Home Page
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Linear Planning Creation
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Web Interface Linear Plannin
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Web Interface Linear Planning

E EN‘ACE{EN'lM = Afonso Maria Rebordao Caiado De Sousa
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Synchronization

Synchronize all info with the Database

Lastsync
30-07-2024 12:17:38

Last sync
20-09-2024 02:17-59

By clicking the Synchronize button, the tasks from this linear planning will
be updated with the latest information from the database.
For more synchronization options, open the advanced settings.

Linear

Database

Planning

By clicking the Synchronize button, the tasks from this linear planning will
be updated with the latest information from the database.
For more synchronization options, open the advanced settings.

Advanced Settings
Advanced Settings

I Update all the tasks in this planning (i )

I Update only the currently plotted tasks (i ]

@@ update all, add and delete tasks to this planning (i )

1 Import data from Project Online first i ]
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Intervention Periods

4 . . N
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FI I ter i n g Create Linear Planning
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Compress hours

SETTINGS EDIT SYNCHRONIZATION EXPORT ARCHIVE

1'— Zoom Location levels Time Levels Column width Row height

;ae 50% v 3 - Years, Quarters, Months, Weeks, Days ~ 10 10 . IR . Compressiiiotis ) e Locatlon and tlme
. colors

LHC_TS2_2024
Q
LHC
LHC
E P1 Sector 12 P2 Sector 23 P33 Sector 34 P4 Sector 45 ‘ PS5 Sector 56 P6 Sector 67 P7 Sector78 P8 Sector 81 ‘
%#ﬁ LSSR1 | P18 | ARC12 Ti2 LSS12 |} # £LSSR2| ARC 23 [P32LSS13 %iﬁlss R3| ARC 34 LSS L4 gHﬁg LSS R4| ARC 45| LSSL5 #ﬁ# LSSR5 |ARC 56| LSSL6 g#ﬁg LSSR6 | ARC 67 |LSSL7 ##: LSSR7 ARC 78 |LSS L8 2##3 LSS R8[Ti8| ARC 81 | LSSL1
[ RP sUrvey I
nf  |mewoms =TT z
& -
) N
8’084321:.' 2243803
'S B & bk B
ZDC ZDC
Test Test
23 W 23
= Patrg

Visible text Vertical lines

CE/RW ENGINEERING .
_ ﬁ) DEPARTMENT 2024-12-06 Afonso Sousa | Scheduling Tools 21



Design

Compress weekend

days

SETTINGS EDIT SYNCHRONIZATION BASELINE EXPORT ARCHIVE
Zoom Location levels Time Levels 5 . ; Compress
Golumn width Row height » ~
a8 40% v 4 - Years, Quarters, Months, Weeks, Days ~ | 20 5 @@ Hours @@ Hours @@ Weekends - Drag Y »
save Filter  Highlight
LHC_Constraints_EYETS_2425
LHC
LHC
‘Sector 23 ‘ P33 ‘ Sector 34 P4 Sector 45 ‘ PS5 ‘ sector 56 P&

Buiuado sub:

Ability to hide parts of
the planning

15513

15583

ARC3a

issie | HEET arcas Lssis 15578 P

ssis t

a8

ENGINEERING
DEPARTMENT

2024-12-06

Afonso Sousa | Scheduling Tools

22



SETTINGS EDIT SYNCHRONIZATION
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Planning Customization
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Planning Customization
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Planning Customization

Edit Linear Planning A
Tasks
Il COLUMNS = FILTERS = DENSITY [] POTENTIAL CONSTRAINTS Q Search..
B  uniqueld Task Name Linear Planning Name Level  Start Finish Location Worktype Group Project Shape Type Send a task to the
0O sz LHC _EYETS_24-25_EDMS-30719.. LHC_EYETS_24-25_EDMS-30719.. 1 25/11/2024 15/03/2027 LHC _YETS242... m - B fro nt / baCk
o --All Points New name 2 25/11/2024 06/08/2025
O 248 -—-Hardware commissioning ..  Hardware commissioning phl a.. 3 06/03/2025 14/03/2025
/] 247 ----Harware Commissionina o_. Harware Commissionina nh2 3 14/03/2025 o1/04/2025
Measurement
Shape Type: W BE-GM
Change a task name
From: 06/01/2025 08:00:00
To: 24/01/2025 17:00:00
Location(s): ARC 45_8,LSS L5,P5,LSS R5,ARC
56_1
Group(s):
Track It:
Impact:
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Planning Customization

Filter the tasks

Groups v

m Remove Cancel

[] select all
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Planning Customization
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ISSRI | P18 | ARC12 T2 LSS12 LSSRI ARC34 1S514

LSSR7 ARC78  Lssi8 § 3%

LHC EYETS 2024-2025

LHC

P33

sector 12 sector23 sector 34 P4 ‘Sector 45 PS sector 56 PE sector 67 P7 Sector 78 P8 sector 81

LSSRI | P18 ARCIZ Ti2| LSSL2 LSSRZ | ARC23 |P32| LSSL3 FTTI) LSSRI ARC34 | 1SSL4 ISSR4 ARCS | 1SSI1S ATFY  LSSRS | ARCEE | LSSLE LSSR6  ARCE7  LSSL7

%% 155R7 | ARCT8  Lssie PFTHI Lssee Tie| arcEl | Lssul

gl

8 Za
i I MeauremenfertriueT
. = installefi)
50 Measurement @ Measurement P i
© g 3 2
i, : iz
n 2
= ™
£ g
v \ g E !
" 2 3 .\fl 2
23 i
zu 53 Measurement = Measurement ont JiE
3 z 5 H
4 g .
EX
s F s
2
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2l Ta
@ L]
s .
s s
© %
n i
: Filter e
u u>
u u
2. juz
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Planning Customization

Powering Tests A~ 58 ~ Horizontal ~ Wrap )
Powering Tests

Shape Type: W BE-OP Shape Type: W BE-OP v

Unique Id: 263 Unique Id: 263

From: 19/03/2025 08:00:00 From: 19/03/2025 08:00:00

To: 01/04/2025 17:00:00 To: 01/04/2025 17:00:00

Location(s): Sector 23 Location(s): Sector 23

Group(s): BE-OP Group(s): BE-OP

Track It: ‘ Track It:

Impact: Impact:

= =

Powering Tests
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Planning Customization

Linear Planning
Create new linear planning
ACTIVE ARCHIVED
Q
Name i Facility Actions
LHC _EYETS _23-24-TEST_2023-07-18 LHC | ' - |
LINEAR PLANNING PSB YETS24-25 PS§ Booster | B -}
LINACAYETS2425 Linac4 | B -}
LHC _YETS _2223_FRAME LHC P E
L
HL=LHC FACILITY INSTALLATION LINEAR PLANNING HL-LHC shape Types
LHG _GYETS_FRAME LHC Groups to shape types Add shape type
2_2024 c
tHE- T8 LH Il COLUMNS == FILTERS = DENSITY Q
[3
Name Ty..  Color Hex Tr= Border Co..  Bo.. Te.  TextColor Text Direc.. = Facility Linear Planning Groups Co.. Actions
Q
= RUN Re.. #5lcf6b 50 #51cf65 1 30 #000000 horizontal Linac4 V. |
HWC Re #cB0d0d 50 #000000 1 30 #000000 horizontal Linac4 ] VA |
=1
Shutdown Re.. #282828 50 #000000 1 30 #000000 horizontal Linac4 - V. |
BC Re #e7d427 50  #000000 ! 30 #000000 horizontal  Linac4 VA |
DSO Re #9e00ff 50 #9e00ff 1 30 #000000 horizontal Linac4 | VA |
Shutdown Re. #282828 50 #000000 1 30 #000000 horizontal Linac4 [ | VA |
RUN Re #51cf65 50 #5Icf6s 1 30 #000000 herizontal Linac4 /‘ i -
Rows per page: 50 = 1-50 of 64 >
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Planning Customization

Add Shape Type
Shape type name * Format
Test Shape Rect -

Shape type color: Transparency (0-100)

@ =ffo000 20

Border color:

Border thickness (0-10)
E

#00ffoa
Text Color Text Direction Text Size
White v Horizontal v 30 v inering TE Sta
Facility
- Group -
Preview:

Test Shape

Save Cancel
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Baseline & Brokenline

SETTINGS EDIT SYMCHRONIZATION

_‘?’_ .@ @@ Broken Line

BASELINE

EXPOR

Create Linear Planning Baseline

Linear Planning Baseline: Baseline 2

Choose MS Project Baselines:

SPS_YETS24-
25_General _EDMS3062766:

Cancel

TEST_AFONSO_SPS - Baseline 0

SPS

Global SPS works

31} 31
3
4
32 32
il
>33 1 s 33 p
34 3 34
i
E Er
n 7
28 28
o 35 3 235
w
36 36
il
o 37 37
2 g
B 38 38
E
39 ¥ 2 39
i i
g! gﬂ
40 40
a i
0o = o
r4ezh 420
o
il
a3 & a3
EH Yom Er
2 2
a4 §§ §§ 44

veoc
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Export images

Possibility to export
all 8 LHC points with
one click

Export by SVG

Locations v I All points

From

11/25/2024 o

ro

04/15/2025 &
= ==

Export images with a Export the linear
planning to SVG or

PNG

custom name and
location

N
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LHC

- 132

Preparation was done with the Linear Planning Web Interface

TS2 — Schedule draft

/N &

ENGINEERING
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LHC — (E)YETS 24-25

B8 pcinfoscreen116 ( 172.26.79.203 ) - service mode - a X
* LHC Constraints planning el
Is being done with the web
_ LHC
interface
Sector 12 P2 Sector 23
° Hourly planning for the whole LSS R1 P18 ARC 12 Ti2 LssL2 | § | ssm2 ARC 23 P32 LSS L3
: X ' NN I I o |
(E)YETS duration i UPR17 | i
= < &
™ o ™
: = & =
« Exported images that are L = 5
12h o 12h
1 o3 1
sent to the LHC access 22 ;::
18h O (@) 18h
" "3
screens - . o® 0@ " N
= RP veto - Passi - s ,
§§2 49 s veaﬁongsmg gg gg/leaurements (duct ins 5 RS §2§
= B2 28 -
16h 0 ~+ — 16h
17h 9) 17h
Fla< e :
2|~ 2 ss
1R: e
- = 2
- =

Image shown in LHC Point 2. Images available at: https://accelerator-dashboard.web.cern.ch/Dashboard-Access-Screens
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Scheduling
Tools across
CERN
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All collaborations

Scheduling

Tools
Project
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ATLAS Collaboration

ATLAS coordination team needed a visible

: : ; i MsS PrOject MS Project
Gantt viewer without an MS Project license @
Shift T

Solution:

Two-way collaboration that provides a similar @ ;@ / \

Gantt viewer for ATLAS
Database _— BACK-END FRONT-END https://atlas-coordination.web.cern.ch/
« ATLAS provides a software developer to ATLAS

reproduce Gantt Viewer for ATLAS @ User

* Scheduling Tools follows the development and

Database » | BACK-END FRONT-END https://oss-coordination.web.cern.ch/
EN-ACE

remains the owner of the tool

Results:

» Successful export of Gantt Viewer into ATLAS coordination needs, benefiting from ATLAS’s resources to implement new functionalities in

the tool

« Demonstration of the benefits of Groups cooperation at CERN: A unified methodology facilitating seamless data sharing
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ATLAS Collaboration

<« (&} 25  atlas-coordination.web.cern.ch

M Home
4= Gantt

{)  Synchronization

B support [ Feedback

Removed unused

Linear and

Visualization pages

Replicated the
Scheduling Tools
websites

—EN- ACE EN-IM
= ATLAS Schedullng Tools 2 Afonso Maria Rebordao Caiado De Sousa @ x:I;!T hﬁé

Projects Tasks Periods

33 10129 7
Unarchived: 33 Unarchived: 10129

I Number of tasks per period (incl. archived) I Number of projects per period (incl. archived)
16
Run3 YETS 2223 | 14
Run3 W 12
10

L83
LS3 Detector instaliation |
Run3 YETS 23724 |

LS3 Infrastructure  |HEEEN

(=T R 2 -]

Run3 YETS 24125 3 ) 82 i it N
ira'

RuM 03‘-"3‘-‘”' N
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 53
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ATLAS Collaboration

Organization of the
Gantt chart by Period

<« - C 2%  atlas-coordination.web.cem.ch/gantt/latest?baselines=false&dependencies=false&facilities biscale=week&sum...
Li’.\ll.l_ﬁggc%hédlmlng Tools 2 Afonso Maria Rebordao Caiado De Sousa
M Home
- Scale
£ Gantt B2 week ~ Periods v  MORE OPTIONS + TODAY  Search X Q A v ExporT ¥
{)  synchronization - -
= £Ls3
[ [ External milestones 25(10/2024  15/08/2028 | . niEEE N |
B support [ Feedback (= £5 L83 master schedule 17/11/2025  14/05/2029
D Opening Forward region 6d 17/11/2025  24/11/2025
= [ Muons Forward 158d  25/11/2025  23/07/2026 Y —
[ [ TAS removal (step #2) 15d  20/05/2026 10/06/2026 [N
[ Opening completion side G (step 3) 37d 040062026  24/07/2026 P opening completion side C (s
[™ Opening completion side A (step 3) 34d 11062026  28/07/2026 s opening completion side
# [ 1D decommissioning 2804  15/12/2025 1510212027 I
® [IITK 464d  16/02/2027  16/01/2029
[ ITK inserted 0d  15/08/2028  15/08/2028
N ew fe atu res: [ [ Liquid Argon 535d  15/10/2026  05/01/2029
® [ HGTD 278d  08/06/2027  28/07/2028
S u p p 0 rt / F ee d b ac k [ [ Tile cal 624d  15/06/2026 09/01/2029 |
] D EBA to Special opening 9d 08/07/2027  20/07/2027
S 0 rtl N g [* EBC to Large opening 54 19/04/2027  23/04/2027
D EBC to special opening 8d 28/09/2027  Q7/10/2027
D EBA to standard opening 5d 15/02/2028  21/02/2028
D EBC to large opening for ITk insertion 6d 23/06/2028  30/06/2028
[ EBC in Standard opening side C 94 23/08/2028  04/09/2028
1 1 Muans Rarral 7404 20/04/2026  3nnaeoza
4 [ | |
Last full synchronization on: 2024-09-21 02:04:35
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Intervention periods - IMPACT

Intervention Periods Centralization between Scheduling Tools
Project and IMPACT Databases EDMS 3064968

PERIOD_TYPE

ID: number

NAME: varchar

DESCRIPTION: varchar
1

1..n
INTERVENTION_PERIOD

INTERVENTION_PERIOD_VERSION

ID: number
ID: number

ID_INTERVENTION_PERIOD: number
ID_PERIOD_TYPE: number D_INTERVENTION_PERIOD: numbe

NAME: varchar
NAME: varchar

MS_VERSION: number
START: date EDMS_VERSION: numbe

1 ACTIVE: boolean

SORT_ORDER: number
1

FINISH: date

EDMS: number

ACTIVE: boolean
SORT_ORDER: number

1..n
ASSO_INTERVENTION_PERIOD_VERSION_FACILITY

FACILITY

ID: number ID: number

MSP_ID: varchar L ID_INTERVENTION_PERIOD_VERSION: number

NAME: varchar ID_FACILITY: number

SYNC_DATE: timestamp START: date

FINISH: date

Data model for inserting intervention
periods information in the STP database

JIME MO

| 3064968

WALIDLTY

0.2 | DRAFT |

Date: 2024-04-08

PROCEDURE

Intervention Periods Centralization between
Scheduling Tools Project and IMPACT

Databases

ABSTAACT:

This document describes the process and roles to centralize the intervention periods used
in IMPACT with the Scheduling Tocls Project Datzbase

DOCUMENT FRERARED BY:
Afonso Caiado de Sousa - ENJACE
Giovanni Chierico — EN/TM
Estrellz WVergara Femandez -
EM/ACE

DOCUMENT CHECKED &Y
M. Bernardini, 5. Chemli (EN/ACE)

1. Miglsen (BE/OF)
A.-L. Perrot

{on behalf of the Intervention
Management Steering Board)

DOCUMENT TG BE AFPROVED BY:
R. Steersnberg (BE/OP GL)
1.-P. Tock (ENJACE GL)

DOCUMENT SENT FOR INFORMATICN TO:

Facility Coordinztors and Facility Administrators

2024-12-06
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Next steps
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Project Management Plan — Roadmap

\ J

Y
* LPWI specification review

Y
LPWI Phase 1 post mortem

* Test of linear planning web
interface for EYETS 2023-24

|
LPWI Final development

I

September: Origin arrival ‘
LPWI Phase 2 development

EYETS 2023-2024
YETS 2025-20246

¢

STP Usage

EYETS 2024-20245

Test of linear planning web
interface for EYETS 2024-25

LPWI Phase 2 post mortem

Test for LHC TS2

Maintenance of the tools

[
»

Long term maintainability ?

DEPARTMENT
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What’s next

The main objective
Deliver a robust and user-friendly Linear Planning Web Interface for the LS3, ensuring compatibility across all accelerators.
How?

1. Performance Optimization
« Enhance app performance by refining backend processes, reducing loading times, and improving overall
responsiveness.
2. Feature Refinement and Expansion

« Continuously improve existing features based on user feedback and introduce new functionalities to meet evolving

needs.

3. Master Schedule Integration

« Implement the ability to create and view Master Schedule directly into the web interface.

(C\EFWE\ ﬁ) SNGINEERING 2024-12-06 Afonso Sousa | Scheduling Tools
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Conclusions
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My Conclusions

» The project is progressing well and remains on track to meet its goals.

« Despite challenges and constant adjustments, working closely with end users has proven invaluable. This

collaboration enables rapid feedback and continuous improvements.
« This project helps me grow by managing development, handling user requests, and setting priorities.

« I'm grateful for the collaboration among ACE developers that we were able to establish with Victor and Georg. It

advances the project, applies industry standards, balances fast development, and fosters creativity.

N
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Any questions?
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