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* Background

* Perché sysml?

 Come e stato implementato?
e || futuro?
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Project Manager o System Engineer?

PROJECT

PROJECT PLANNING
AND CONTROL

SYSTEMS
ENGINEERING

Task
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Project
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System
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Technical
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Come affrontare progetti sempre piu
complessi?

* Sistemi di gestione piu
* Efficaci
e Semplici
* Espressivi
* Interattivi ed adattivi
* Formazione

* Techiche moderne



Document Based Engineering

Requirements Behavioral Architecture
Management Analysis Synthesis
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Verification

Requirements Behavior Physical Verification
Database Database Architecture Database
Database

Drawing Packages

Word Processors Spreadsheets
Spreadsheets Simulation Packages

Stovepiped efforts utilizing independent representations hides context,
requires extraordinary data management, and complicates the SE effort




Document Management

Specifications
Interface requirements
System design

Analysis & Trade-off

Moving from document-centric to model-centric



Model Based Systems Engineering

Behavior Domain
_ Originating requirements ]
2= trace to behavior o

Source Requirements Domain

verified by

Behavior is allocated to
physical components

V&V Domain Architecture Domain

MODEL

verified by I — e

verified by : A 8 Hscauadl

Originating requirements trace to physical components



E’ |a sola e unica risposta’?




Cos’e sysm|

SysML
- ul::’:dL b extensions
y to UML
o (SysML
UML SUMLARNL) Profile)
not required
by SysML
(UML - SysML Extensions
UML4SysML) -Blocks
-Iltem flows
-Value properties
-Allocations
-Requirements
-Parametrics

-Continuous flows



Come implementarlo?

* Linguaggio chiaro
 Non tutti sono softwaristi
e Qual e I'added value?
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Typical Systems Engineering Process
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Processo di alto livello

pkg [Model Hires [ Context level lJ Diagram name Context level

Author Marco

4 - Use Cases
Creation date 7129/16 5:01 PM I
o .
&} Modification date [ 11/4/16 7:02 Pl |
Use cases
| e SRR
: - 3 - Context Behavior ]
1-Top Level Requirements
[ ) 2 - context Structure
s IS =
[B@g, 5 - Other Science 4 - Sandage Test
oK 0e . =
top level to ?stem spec Top level Reqt#\rement Table = Context level BDD
| =
e — T 3 - Detction of exop here in refl
| - | |
= !
Top Level Requirement S |
2 - Variation of the Fundamental constants I
|
S 2
@i 5 - Context Input output definitions

Context level views

| El |

System level requirement

Model Navigation Map




Definire Use case

uc [Package] 4 - Use Cases [ Use cases JJ

=)

Context level

/1 Exoplanets \'\

atmosphere in

transmission

.
/ 2 - Variation of

the fundamental

Consortium

constants

Telescope

3 - Detection of Exoplanet \

atmosphere in reflection

5-Other Science

ESO

oo 5




Caratteristiche degli use case

act [Activity] 1 - Exoplanet atmosphere in transitions [ 1 - Exoplanet atmosphere in transitions ]J

Context level 2‘01
Use cases

«blocks Q «blocks g
Consortium Hires

I A
‘ Call mode 1 [

i Provide j
J ggument Spectral ‘
] . > ﬂ Resolution |

~ Provide
grgument ﬂ Spectral
21 Sampling

Provide
zrgument/‘,. wavelength ‘
: coverage
groument | Provide Flat '

21 field accuracy

Provide
ly ;umennﬁ wavelength

w

calibration
accuracy

entrance
aperture

4 rgumem":l Collect br;pe r




Top Level requirement

req [Package] 1 - Top Level Requrements [ Top Level Requrement |

Rationale = “Priority 1 in Document
E-Hires-SAT-REP-0001 08/07/2016 pag 9"
Text = “The Instrument shall provide spectral
resolution of at least 100000™

|Verffication method = Test

iationale = "Priority 1in Document
HHires-SAT-REP-0001 08/07/2016 pag 9"

2xt = "The spectrometers shall provide a target
ampling of at least 2 pixel per resolution element
joal of 3 pixel sampiing is desirable.”

rification method = Test

iationale = "Priority 1 in Document
[Hires-SAT-REP-0001 08/07/2016 pag 9"

it = “The Instrument shall provide Wavelength
pverage between 500 and 1800 nnt*

prification method = Design

riority = 2
Rationale = "Priority 2 in Document
E-Hires-SAT-REP-0001 08/07/2016 pag 10

IText = “The Instrument shall extend the Wavelength
coverage (defined in R-TLR-A3) at shorter
\wavelength down to 370nm *

\Verification method = Design

— Hires oriented Requirements
Integral field unit

Id="RTLRA 9"

[Notes = “Specfication of IFU is derived from
[ESO-204697 Is 1 of 30/01/2014"
Priority = 3

Rationale = "Priority 3 in Document
E-Hires-SAT-REP-0001 08/07/2016 pag 10"

scale up to 2(TBC)
diffraction fimt core of the PSF in the J band"
|Verification method = Design

Text = "The instrument shall provide Integral field unit
i ling of the

—

«Hires oriented Requrements
Wavelength calibration accuracy and Instrument
stability +

Id="RTLRA.10"

Priority

Rationale = “Priority 4in Document
E-Hires-SAT-REP-0001 08/07/2016 pag 11"
[Text = “The instrument shall be able to achieve
radial velocty accuracy better than 0.02m's
between 370 and 6700

Verfication method = Test

Priority
E-Hires-SAT-REP-0001 08/07/2016 pag 9"
Text = "The instrument shall be able to achieve
radial velocity accuracy better than 1m/s between
500and 1800nm™

Verification method = Test

lority = 1
Btionale = "Priorfty 1 in Document
Hires-SAT-REP-0001 08/07/2016 pag 9~

xt = “The Instrument shall be able do achieve High
D) Fiat fleld Accuracy (TBO)"

rification method = Test

Prory levels:
1 Exoplanets Atmosphere in trasmission
2 Variaton of the fundamental constarts.
3 Detction of exoplanet atmospheres in
et

4 Sandage Test
S ESO requests.

- ]
System level requirement System Level
«Hres onented Requrements
Top Level Requirement
Id="RTLRA"
Priorty = 0
-
. T I T 1
«Hilres oriented Requirements Spectral sampling «Hrres onented Requrements «Hires oriented Requirements «Hrres orented Requrements «Hires oriented Requirements «Hires orented Requirements
Spectral Resolution S RTRAZ Wavelength coverage Flat Field Accuracy Sky Subtraction Sky aperture
10="RTLRA 1" lotes = "slightly moddcation proposed” = RILRAT SRR LR = RTLRA 5 = RTLRAS 16="RTLRAT"
Priority = 1 Hority fiority = 1d = "RTLR-A4' btes = "Value and definition have 1o be provided”  fority = 1 Notes = "should be added a refernce in the not

tionale = “Priority (1) in Document
Hires-SAT-REP-0001 08/07/2016 pag 10°

t = "For single science targets, a sky spectrum
all be recorded simultaneously with the spectrum
he science target "

fification method = Design

yetin the E-Hires-SAT-REP-0001 08/07/2016"

Priority = 1

Ratlonale = "Science Requirement from
[ES0-204697 30/01/2014 pag 34"

Text = “The instrument shall have Seeing
limited capability (no AO support is foreseen
from the telescope)”

method = Design

Diagramname || Top Level Requirement
Author Marco

Creation date 7/29/16 504 PM
Modfication date || 11/4/16 7:02 PM

«Hires oriented Requrements
Multiple resolution modes

«Hres oriented Requrements
Wavelength Coverage ++

aHires oriented Requirements
Extended number of sky objects

«Hires oriented Requrements
Polarimetric capability

«Hires oriented Requirements
Shortest exposure time

«Hires oriented Requirements
response

Signal to Noise ratio

="RTLRAAT

Id="RTLR-A.11"
Priority = §

Rationale = "Science Requirement from
ES0-204697 30/01/2014 pag 33

(150000as target, 200000 goal) and a Mid
resolution mode (R>10000)"
|Verfication method = Test

d="RTLRA 12"
riority

Priority

Rationale
400172014 pag 33"

‘ext = "The Instrument shall extend the Wavelength

Rationale = "Sci
ES0-204697 30/01/2014 pag 33

[Text = "The Instrument shal be able to provide

-TLR-A.3) at longer
10 24000m *
erification method = Design

of 10 point source science targets™
[Verfication method = Design

H="RTLRA 14"
riority

ational
|0/01/2014 pag 34"
‘ext = "The instrument shall provide

mode, |apability (sensiivity of 10°-5 and

Prit
‘Science Requirement from ESO-204697 |Rationale = "Science Requirement from

ESO-204697 30/01/2014 pag 34"

ic
of 10°-3)°

‘erification method = Test

between exposures™
Verification method = Test

Text = "capability of Exposure fimes as shortas 15
shall L (TBD) down-time

="R-TLR-A 16"

oty
‘riority
tationale = "Science Requirement from
'S0-204697 30/01/2014 pag 34

erification method = Test

“Telescope contibution not provided yet™
5

‘ext = "A rapid response mode (ready to acquire
(cientfic target within 10min) shall be implemented”

|0101/2014 pag 33"
‘ext = "it shall be possible to achieve:.

BMN=XXforR=YYmaginZh

xposure using daytime caibrations™
‘erffication method = Test

«Hires oriented Requrements
Lifetime.

«Hires criented Requrements

briorty = &
Rationale = *Science Requirement from ES0-204697

|er pixel in the 1D extracted spectrum from a single

Id = "R-TLR-A.19"

it

Rationale = "Science Requirement from
ESO-204697 30/01/2014 pag 34

I Text = “The instrument shall have a lifetime of 10yr
(goal 20yr)"
Verification method = Analysis

H="R-TLRA.18"
flotes
-Hires-SAT-REP-0001 08/07/2016"

"should be added a refernce in the not yet in the

=5

riority

Rationale = "Science Requirement from ES0-204697

00112014 pag 34"

ext = For a source of suitable (TBD) brightness it shall be

|ossidle to achieve SIN > 1000 (TBC) per pixel in the 1D
tracted singie

alibrations.

posur

‘method = Test




Top Level requirement

req [Package] 1 - Top Level Requrements | To

«Hires oriented Requirement»

=) L =

System level requirement System Level
4 q ¥ Contextlevel

= Top Level Requirement
ld = "R-TLR-A"
Priority = 0
H _a y
‘ R
1d="R-TLR-A I
e l 1 1 l
Eireatha] «Hires oriented Requirement» Spectral sampling «Hires oriented Requirement» «Hires oriented Requirement»
{CEnoksion of Spectral Resolution = "R-TLR-A.2" Wavelength coverage Wavelength calibration accuracy and Instrument |
Id = "R-TLR-A.1" otes = "slightly modifcation proposed” = "R-TLR-A.3" Stability =
Priority = 1 ority = 1 Jority = 1 ld ="R-TLR-A.4 ot
! Rationale = "Priority 1 in Document ationale = "Priority 1 in Document ationale = "Priority 1 in Document Prioity =1 ic
4="RTLRA E-Hlres-SAT-REP-0001 08/07/2016 pag 9" Hires-SAT-REP-0001 08/07/2016 pag 9" Hires-SAT-REP-0001 08/07/2016 pag 9" Rationale = "Priority 1 in Document at
Text = "The Instrument shall provide spectral axt = "The spectrometers shall provide a target axt = "The Instrument shall provide Wavelength E-HIres-SAT_—REP-0001 08/07/2016 pag 9". H
[t resolution of at least 100000" impling of atleast 2 pixel per resolution element.  verage between 500 and 1800 nm" Text = "The instrument shall be able to achieve 3X
Vet Verification method = Test oal of 3 pixel sampling is desirable." srification methed = Design radial velocity accuracy better than 1m/s between B
srification method = Test 500and 1800nm” ar
T Verification method = Test

[la="RTLRA
Notes = “Spect
ES0-204597 Is

Priority = 3 . : ;
Rl «Hires oriented Requirement»

E-Hires-SAT-R

Text="Theins Wavelength coverage +

with variable sc

diffraction limit ] "
|Verfication mel ld ="R-TLR-A.8

Priority = 2
Rationale = "Priority 2 in Document
Reveiehan, E-HIres-SAT-REP-0001 08/07/2016 pag 10"
la=mnmsa Text = "The Instrument shall extend the Wavelength
[Reticouse =1 coverage (defined in R-TLR-A.3) at shorter
res-SAT- ——————.

|Text="Thein "

e wavelength down to 370nm

between 370 ¢ i H - i

et Verification method = Design

g ources

Id = "R-TLR-A.

Priority = 5 retin the
et 1 «Hires oriented Requirement»

[fateTime i Intenral fiald unit Msaz
resolution modes: an ultra High resolution mode foverage (defined in R-TLR-A, F) at longer wmeren;nGmnanms ‘acquisition, in a Mid Resolution mode, |apability (sensitivity of 10°-5 and accuracy of 10°-3)" |shall be porovided with MINIMAL (TBD) down-time  [ext = "A rapid response mode (ready to acquire BMN=XXforR=YYmaginZh (goal 20yr)” 0/01/2014 pag 34°

(150000as target, 200000 goal) and a Mid ip to 2400nm " ‘01 10 point source science targets” [ erification method = Test between exposures™ |cientific target within 10min) shall be implemented” Verification method = Analysis ‘ext = "For a source of suitable (TBD) brightness it shall be
resolution mode (R>10000)" { erification method = Design Verffication method = Design Verification method = Test Ferification method = Test er pixel in the 1D extracted spectrum from a single lossidle to achieve S/N > 1000 (TBC) per pixel in the 1D
|Verification method = Test xposure using daytime calibrations” xtracted spectrum from a single exposure using daytime

enfication method = Test alibrations”
: ¥ erification method = Test

|[oiagramname |[Top Level Requirement
Author Marco
|[creation date_|[7r22r16 5.04 P10

Modification date

114116 7:02 P




Definire un contesto

bdd [Package] 2 - context Structure [ Context level BCD JJ

=)

Contexﬁevel

ablock»
Context
e [( Y ! «blocks
g Telescope
«block»
Consortium
«block»
Hires
pars

: Multifunctional system{subsets subMass}




ldentificazione delle interfacce

ibd [Block] Context[ System interface U

=)

==
Context level
: Consortium
: Hires 2T OIF T21OF r.|] : Telescope Interface defined as:
Optical Environment L A28 XIF
A2ICIF I2A CIF
[] A is the host
2T MIF T2I MIF 3 B is the carried
< = X stands for
Mechanical environment 0 = optical
oT EF M = Mechanical
TALE: M E = Electrical
Electrical environment T=Thermal
:ESO AZICIF C = Configuraticn (mode)
2T TIF T2ITIF
< (]
Thermal Environment
T21SIF < T215F
Services




Definizione intefacce

bdd [Package] 5 - Context Input output definitions [ Telescope to Hires Input-Output Definition lJ

=)

Context level

«Hires oriented Reguirements
Telescope to Hires
Interfaces
Id = "I-TELUHRS-A"
Priority = 0 |
Text = "Root for all TEL/HRS
Interfaces Specifcations” ‘

«Hires oriented Requirement»s
Services Interfaces

«Hires oriented Requirements
Software Interfaces

«Hires oriented Requirements
Optical Interfaces

«Hires oriented Requirement»s
Electrical Interfaces

«Hires oriented Requirements
Mechanical Interfaces

«Hires oriented Requirement»
Thermal Interfaces

«Hires oriented Regquirement»
Environmental Condition

Id = "I-TEL/HRS-A.6"

Text = "Root for all Services
TEUHRS Interfaces
Specifications”

Id ="I-TELUHRS-A.5"

Text = "Root for all Software
TEUHRS Interfaces
Specifications”

Id ="I-TEL/HRS-A.2"
Text = "Root for all Optical
TEUHRS Interfaces

I1d ="I-TELUHRS-A 4"
Text = "Root for all Electrical |
TEUHRS Interfaces

I1d ="I-TEL/HRS-A.3"
Text = "Root for all
Mechanical TEUHRS

Id ="I-TELUHRS-A.T"
Text = "Root for all Thermal
TEUHRS Interfaces

1d="I-TELHRS-A.1"
Priority = 0
Text = "Root requirement for

specifications” Specifications” Interfaces Specifications” Specifications™ _all Emvironmental condtions
T ™~ T ™ T ™~
arefines ' arefinexs ' arefines ' arefines | lareﬁne” I«reﬁne»
| | | | | |
| | | | | |
«interfaceBlocks «interfaceBlock» «interfaceBlocks «interfaceBlock» L e "
Services Optical Environment Electrical environment Mechanical environment | &
" - - . - | Thermal Environment




Requisiti di sistema

req [Package] 1.1-System

[ System level requi ]

«Hires oriented Requirement»
System Specification

Id = "R-HIRES-1"
Priority = 0

[ [ [ [ [ [ [ |
«Hires oriented Requirement» Physical, Function_al and Interfaces «Hires oriented Requirements Design and Construction «Hires oriented Requirements «Hires oriented Requirement» «Hires oriented Requirement»
Environmental Condition Performance Requirement 1d="R-HIRES-1.3" Access and Handling 1d="R-HIRES1.5" RAMS Product Assurance Preparation for delivery
1d = "R-HIRES-1.1" d="R-HIRES-1.2" 1d = "R-HIRES-1.4" 1d = "R-HIRES-1.6" d = "R-HIRES-1.7" d = "R-HIRES-1.8"
Priority = 0 Priority = 0 Priority = 0 Priority = 0 Priority = 0

i

«Hires oriented Requirement»

«Hires oriented Requirements

[

«Hires oriented Requirement»

«Hires oriented Requirements

«Hires oriented Requirements

«Hires oriented Requirement»
and

Physical C|

Id ="R-HIRES-1.2.1"
Text = "Root requirement for
all Physical Requirements”

Performance requirement

«Hires oriented Requirement»
Optical Interfaces

«Hires oriented Requirements
Mechanical Interfaces

Electrical Interfaces

Software Interfaces

Services Interfaces

Thermal Interfaces

d ="R-HIRES-1.2.2"
Text = "Root requirement for
all functional and

Id ="R-HIRES-1.3.1"

Text = "Root requirement for
all Optical Interfaces
Requirement”

Id ="R-HIRES-1.3.2"

Tex Root requirement for
all Mechanical Interfaces
Requirement”

-HIRES-1.3.3"

Text = "Root requirement for
all Electrical Interfaces
Requirement”

Id ="R-HIRES-1.3.4"

Text = "Root requirement for
all Software Interfaces
Requirement”

Id = "R-HIRES-1.3.5"

Text = "Root requirement for
all Services Interfaces
Requirement”

Id ="R-HIRES-1.3.6"

Text = "Root requirement for
all thermal Interfaces
Requirement”

Top Levelﬁequirement

=)

System Level

Context level




Requisiti

di sistema

rstem level requirementl)

Physical, Functional and
Performance Requirement

Id ="R-HIRES-1.2"

v

Interfaces

Id ="R-HIRES-1.3"

«Hires oriented Requirement»
Access and Handling

Id ="R-HIRES-1.4"
Priority = 0

v

«Hires oriented Requirement»
Physical Characteristics

Id ="R-HIRES-1.2.1"
Text = "Root requirement for
all Physical Requirements”

«Hires oriented Requirement»

Functional and
Performance requirement

Id ="R-HIRES-1.2.2"

Text = "Root requirement for
all functional and
performance Requirements"

«Hires oriented Requirement»
Optical Interfaces

«Hires oriented Requirement»
Mechanical Interfaces

«Hires oriented Requirement»
Electrical Interfaces

«Hires oriented Requirement»
Software Interfaces

«Hires oriented Requirement»
Services Interfaces

«Hires oriented Requirement»
Thermal Interfaces

Id ="R-HIRES-1.3.1"

all Optical Interfaces
Requirement”

Text = "Root requirement for |

Id ="R-HIRES-1.3.2"

Text = "Root requirement for
all Mechanical Interfaces
Requirement”

Id ="R-HIRES-1.3.3"

Text = "Root requirement for
all Electrical Interfaces
Requirement”

Id = "R-HIRES-1.3.4"

Text = "Root requirement for
all Software Interfaces
Requirement”

Id = "R-HIRES-1.3.5"

Text = "Root requirement for
all Services Interfaces
Requirement”

Id = "R-HIRES-1.3.6"

Text = "Root requirement for
all thermal Interfaces
Regquirement”




Dipendenze

JIR-HIRES-1 4 Access and Handiing®

L= R-HIRES-1.5 Design and Construction

[LIR-HIRES-1 1 Environmental Condition®

[IRHIRES- 3 Intertaces™

[LIR-HIRES-1 System Specification®

2 Physical, Functional and Performance Requirement®

TS HIRES 1 & Preparaton for delvery

7 Product Assurance.

TESRHIRES 1 6 RAMS™

EIR-HIRES-1.4.1 Access.

[IR-HIRES-1.4 2 Handling*

113 {ReyAssembly, Intsgration and Waintenance Canditions
112 Coudé Operational condition

111 Nasmith Operational conditon

[JR-HIRES-1 1 ¢ Transport and storage conditions

EIR-HIRES

Electrical Interfaces®

[EIR-HIRES-1.3 2 Mechanical Interfaces®

EIR-HIRES-1.3 1 Oplical inertaces™

EIRHRES 1
IR HIRES 15 4 Software Interfaces

enices Interfaces

IR HIRES 1.3 6 Thermal Intertaces™

12.2 Functional and Performance reguirement

IR HIRES 12 1 Prysical Charactenstics™
EIRIRES 15 1 Litetime™

ER-HIRES-1.5.2.2 Computer room limitation
[ R-HIRES-1.5.2.1 Coudé Room door size imitatons

Computer Room power consumption fimit

2 Couds Roum power consumption it

& Equipatantial bonding®
[SRHIRES-1.2.3.1 Nasmith power consumption limit®
ESRHIRES-1 3.3.4 Power factar®

ESRHIRES 1 335 Poer interface locations
ESRHIRES © 322 Allocated envelope™
~ESRHIRES- 3,26 Atiachment point stites™

Coude Room Volume allocation™
32.4 Eigenfrequencyes®
321 Instrument I

tions=

327 Nasmith Absolule Displacement=
5-1.3.2.9 Nasmith displacement relative to focal plane®
[SRHIRES-1.2.2.8 Nasmith hysteresis®

ERHIRES
ERHIRES
ERHIR

Transmitted load”

0 Vibrations®

“ 3.0 2 Coude PAth toer length

EZR-HIRES-1 3,115 Entrance pupil~
ERHIRES-1.3.9.17 Exit pupll™
[ZR-HIRES-1.3.1.18 Exit pupil repeatabilty and stablty”

5 Field distorsions drift=
4 Field distorsions repeatabilty*

[ER-HIRES-1.3.1.12 Focus Caracteristics®

4 Focus locaton®
SR HIRES 2.1.10 Focusing range®

7 Image quality”

73 Laser Conjugates focus~

ESRHIRES-1 31,14 Laser Conjugates wavemront qualtty
EIRHIRES- Low orcer optimization foop tming*
[ZR-HIRES-1.3..1 Optical intetface (gen)

[IR-HIRES-1.3.1.8 Poinling Error=
[LIR-HIRES-1.3.%.3 Quasi stalic telescope wavafront eror® —

ERHIRES-

15 Spider projection*

[IR-HIRES- 3.1.10 Telescops throughputs ——

54,41 Unvignetted field of view<

2.5.2 Nasmith cooling power limit
ERHIRES % SCP carachtenstics®

ESRHIRES 1 351 SCP cefinion”

ESRHIRES 36,7 Heat dissipation it

[ER-HIRES-1.2.2.6 ADG needs*

2232 Calibration Sources
1 Diffraction imited mode™
Dispersing performance®

ESRHIRES- 2295 Enhanced Instrament stadity ™~

[ERHIRES-

Enhanced Wavelength calioration accuracy

[ R-HIRES-1.2.2.4 Extenced wavelength coverage I

[RHIRES-
[LRHIRES-* 2.2.11 Fiald stabilization needs*
ESRHIRES-1.2.2.14 Flat field accuracy®
ESRHIRES- 1 2.2.20 IFU capability®
ESRHIRES 1 2.2 33 Instrument Settling time
ESRHIRES 1 2.2 15 Instrument stabilty*
ESRHIRES 1 2.2 31 Light Tighness
SR HIRES 2.2 MInimum Wavelengh coverage™
ERHIRES.
[ZR-HIRES-1 2.2.25 Muliplexing needs™

Extended wavelength coverage 11+

4 Mode selector neecs™

R HIRES-

78 Overall Througput®

27 Polarimeter pick off=
' Polarimetric performances®
12 Pupil Stabilization needs®

“ 22 24 Rapd repsonse mode”

R HIRES Sampling pertormance”
S RHIRES* 2.2 22 SCAO needs™
[ZRHIRES- 2.2.73 Serambling needs ™
ERHIR

5-1.2.2.19 Seeing limited request
4 Set up and acquisition time

35 Setting for night oporation tima
 Short exposure time requast®

imultaneaus calibration®

2117 Sky subtraction®

SR HIRES © 22 7 Wavelength calioration accuracy™
ESRHIRES 127 1 Mass It

~ERTRATS

5 Ltetme

= [LJI-TELIFRS-A 3.4 Power factor

5-A.2.3 Computer Room power consumption limit
LIHRS-A 3. Equipotental bonding

+[ITELHRE-A.2.1 Nasmith power consumption limit
+[SITELIKRS-A 3 4 Power factor

+ESITELIFRS A 7 5 Power inferface locations

=21 TELUHRS A2 2 Allocated envelope

=1 TELIFRS A 2 6 Attachment point stitnes

*EZITELINRS-A.2 3 Cougé Room Volume allocation
»[ITELHRS A2 4 Eigenfrequencyes.
2.1 Instrument locations

2.7 Nasmith Absolute Displacement
2.5 Nasmith displacement relative to focal plane

2.8 Nasmith hysteresis

ransmitted load
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EJR-HRSFE-1.2.2 10 Calibration modes definition © EJR-HIRES-1.2.2.9 Simultaneous calibration *

\g R-HIRES-1.2.2 17 Sky subtraction ®
EJR-HRSFE-1.2 2 19 FE throughput »[JR-HIRES-1.2.2 18 Overall Througput ®

EIR-HRSFE-1.2.2.2 Bandwidth definition ©
EJR-HIRES-1.2.2.16 Enhanced instrument stability ©
EJR-HRSFE-1.2 2 12 Field stabilization performance ° EJR-HIRES-1.2.2.11 Field stabilization needs
EIR-HIRES-1.2.2.14 Flat field accuracy ®
EJR-HIRES-1.2.2 15 Instrument stabilty *

EJR-HIRES-1.2.2.20IFU capability ©
CIR-HRSFE-1.2.2 21 IFU mode ™ —<

CIR-HIRES-1.2.2.22 SCAO needs®
CIR-HRSFE-1.2.2 34 Instrument Settling time ° CIR-HIRES-1.2.2.33 Instrument Settling time
CJR-HRSFE-1.2.2 32 Light Tighness © IR-HIRES-1.2.2.31 Light Tighness

/ EJR-HIRES-1.2.2.23 Additional Resolution modes ®

EJR-HIRES-1.2 2 24 Mode selector needs ™

EIR-HRSFE-1.2 2 25 Mode selector®



Requisiti di sottosistema

req [Package] 1- FE Requirements [ Front End Requirements |/

‘<Hires oriented Requirements
Front End Specification

10 = "R-HRSFE-1"
Priority = 0
‘Root requirement for
all Front End Requriements™
[ [ [ [ [ 1
«Hires oriented Requirements «Hires oriented Requirements «Hires onented Requirements «Hires. H «Hres «Hires onented Requirements «Hres oriented Requrements.
Environmental Condition Physical, Functional and Interfaces A Handling Design RAMS Product Assurance Preparation for delivery
10 = "RHRSFE-1.1" 1d = "RHRSFE-1.3" 10 ="R-HRSFE-1.4" |la="R-HRSFE-1 5" 1d="R-HRSFE-16" 10 = "R-HRSFE-1.7" 1d="R-HRSFE-18"
Priority = 0 ld="R-HRSFE-1.2" Priority = 0 Priority = |Priority =0 Priodty = Priority = 0 Priority = 0
Text = "Root requirement for Text = "Root requirement for Text = "Root requi for | |Text="Root for Text = "Root or Text = "Root requirement for | (Text=""
il Environmental condtions for all Interfa all Access and Handing all Design and Construction all RAMS Requirements™ al Product Assurance
- all Physical functional and
T performance Requirements’ T
| 1 [ I I I I 1 V—J’
«Hires oriented «Hies ted «Hres o | «Hires oriented Requirements «Hires oriented Requrrements «Hires orented Requirements «Hres oriented Requrements. «Hires oriented Requirements «Hires oriented Requirements «Hires oriented Hir ted Hi «Hires oriented Requirements
(R bly, Integration and Transport and storage Physical C Opt Electrical Interfaces. Software Interfaces Services Intertaces Thermal Intertaces Access Litetime systom levaroaquirement Frontiievel
10 = "R-HRSFE-1.1.1" bk Coriond |d = "R-HRSFE-1.2.1" PRRNS e macient Id = "R-HRSFE-1.3.1° 1d="RHRSFE-132" 1d = "R-HRSFE-1.3.3 |d = "R-HRSFE-134" R-HRSFE-135" Id = "R-HRSFE-1.36" |d="R-HRSFE-14.1" 'R-HRSFE-16.1"
Notes = "tracing and table to be Id = "R-HRSFE-1.1.3" 1d = "RHRSFE-1.1.4" |Text = "Root requirement for 1d = "R-HRSFE-1.2.2" ‘Text = "Root requirement for Text = "Root requirement for Text = "Root requirement for ‘Text = "Root requirement for Text = "Root requirement for Text="Root for ‘ext = "Root for Text = "Root requirement for Text = "The Front End shall
attached” Rationale = "Direct flow down Rationale = "Direct flow do all Physical Requirements™ Text = "Root requirement for all Optical Interfaces all Mechanical Interfaces all Electrical Interfaces all Software Interfaces all Services Interfaces all thermal Interfaces Jall Access Requirements™ all Handling Requirements™ have a lifetime of 10yr (goal
Rationale = "Direct flow down from allfunctional Requirement” Requirement” 20yr)*
parent requirement Text = "The conditions defined | |Text = "The conditions defined Verification method = Analysis
Text = "The Front End shall be i the table low shall apply to the table low shall apply to the
compatible with the Nasmith the (re}-assembly, Integration transport and storage condition
Operating condition of the table and maintenance of Front End "
below” at the observatory. *




Livel

o di sistema

pkg [Package] 7 - System[ System Levelu

—_ - - — = = —

[E—

1.1-System Requirements 3-System Behaviour
—

System level requirement Acquire images for ECD
|

|
|
|

: System Requirement table
|

I

- == A
system Requirements tree

T 15
I|||||
il
1! I|

2. System Structure

8- Hires Mechanical Interfaces© — — — —

System Bmlkdow'n
|

I |

|
|
|
|
|

b
’Sys(em Level Views I

5

Model Navigation Map

Diagram name System Level
Author Marco

Creation date 7/29/16 4:56 PM
Modification date || 11/4/16 7.02 PM

4 - System Input and output definitions

(i3]

=]

ront End b- iber Link

o o

Unit d- to Front End Interface

e - Calibration Unit to Front End

T

|
- Front End to Fiber link Interface

=]

A Interface

=) =]

K - Fiber link to Spectrograph B Interface

m - Fiber link to

j - Fiber link to Spectrograph A Interface

| - Fiber link to Spectrograph C Interface

]
|

n-Cali Unit to Fiber Link




Livello di sottosistema

pkg [Package] Sa- Front End (FE) [ Front End level ]J

[

Front end requirements table

Front End Requirements |

1- FE Requirements
R
e
b

%
Front Ent;it\Requirements tree

- — -1

3- FE Behavior

|
=
3- Front End Behavior

FE Mechanical Structure requirement

5 - FE Input and output Definition

Equipment level

==t 5=t

2- FE Structure

=

Front End Breakdown

|
2

5 - FE Input and output Definition




Quali sono i pro e i contro?

* PRO
* Informazioni semplici e chiare
* Informazioni immediate
* Dipendenza rigorosa permette di non perdersi pezzi di progetto

* Contro
* Non tutti sono softwaristi
e Serve comunqgue un intermediario



What’s next?

* Per transire ad un vero mbse manca l'implementazione di modelli
fisici
* che pero gia esistono (e2e, zemax, nastran)

SysML e
Models = =~




SysML = : =0
Models | | B= = =

Matlab

Red Camera 1

Blue Detector 2

/m.l Detector 1

Mount (T3/11+
Red VPGH 1)
Red Detector 2

Blue Camera 2

Blue Camera 1

Mount (T3 22 + Blue Detector 1

Blue VPGH 2) '@

i Y Zemax

Dichroic 2
P Blue VPGH 1)

(monnt)

Red Camera 2 4
Re—

Folder mirvor

Mount (T3/21 4
Red VPGH 2)

s};'."ll"{':‘..”..""'...';'.'.'.'.f',ﬂ 2 BV R ay tracin g

Mount
(Tr1&2)
Mount " ‘
M2

Mount M3

Mount Echelle " g

‘_7




INAF working group?

e Definire standard di lavoro
* Mettere a punto template
e Definire interfacce di comunicazione con il resto della comunita



