[Activity D Activity Name BL Project | Start BL Project s Total] FY2019 Y2020 FY2027 Y2022 FY2023
Start ‘Finish ‘ Floatd | FQT | FQ2 | FQ3 | FQ4 | FQI | FQ2 | FQ3 | FQ4 [ FQI | FQ2 | FQ3 | FO4 [ FQI | FQ2 | FQ3 | FO4 | FQI
LSST ME 19-05 LSST May 2019 Month End For 30Jun17 10-DeciBA 0f-Apr22  24Jun22  -61
LSST ME 19-05.00 LSST Program Timeline with Level 1 05-Nov-20  04-Feb-21  01-Apr-22  24-Jun-22 61
LSST-1446 Telescope Subsystem Development Complete 05-Nov-20  04-Feb-21 -61 o ® Telescope Subsystem Development Complete
LSST-1510 Start Early System Integration and Test (ComCam) 06-Nov-20 | 05-Feb-21 -61 ? ® Start Early System Integration and Test (ComCam)
LSST-1560 Science Veriication Complete 01-Apr22  24-Jun-22' 61 - *
LSST ME 19-05.04C Telescope and Site Construction ~ 30-Jun-17  10-Dec-18A 05-Nov-20  04-Feb-2t 61
5_P&D_002 Dissassembly 03-Dec-18  10-Dec-18 A  28-Mar-19 28-Jun-19 -57 L] Dissassembly
5_P&D_003 Packaging 13-Dec-18 | 10-Dec-18A  22-Apr-19  24-Jun-19 -53 c= Packaging
T&SC-5400-0107 Thermal Control System 30-Jun-17  15-Feb-19A 07-Jun-18 | 23-Aug-19 -60 M I Tfcrmal Control System
T&SC-1208-3000-13 TMA Ready for Shipment at Port FOB (Milestone) - 20 Pieces 09-Mar-18 03-Jun-19 -52 @ TMA Ready for Shipment at Port FOB (Milestone) 20 Pieces
T&SC-1208-3030-13 TMA Ocean Freight from Aviles to Coquimbo 12-Mar-18  03-Jun-19 18-May-18 31-Jul-19 -52 B T4 Ocean Freight from Aviles to Coquimbx
5_P&D_004B Transport to the Avilés Harbour (Break Bulk Cargo Vessel) 08-Apr-19  01-Jul-19 03-May-19 17-Jul-19 -57 - L Transport to the Avilés Harbour (Break Bulk C4rgo Vessel)
6_S&T_001B Transportation to the Site (Break Bulk Cargo Vessel) 06-May-19  18-Jul-19 24-Jun-19 30-Sep-19 -57 E T ion to the Site (Break Bulk Pargo Vessel)
T&SC-1208-3050-13 TMA Destination Freight from Coquimbo to Summit - 20 Piec  21-May-18  01-Aug-19 28-Jun-18 05-Sep-19 -52 B TMA Destination Freight from Coquimbo fo Summit - 20 Pieces
A1570 Dome Structure enclosed 15-Apr-19  26-Aug-19 -60 * me Structure enclosed
A1460 Scaffolding partial dismounting 26-Apr-19  26-Aug-19 06-Jun-19 04-Oct-19 -60 = Scaffolding partial dismounting
A1470 Left side 26-Apr-19  26-Aug-19 30-Apr-19 28-Aug-19 -60 | Left side
A1480 Righ side 26-Apr-19  26-Aug-19 30-Apr-19 28-Aug-19 -60 | Righ side
A2420 Aperture shutter 02-May-19  29-Aug-19 06-Jun-19 04-Oct-19 -60 L =] L Aperture shutter
T&SC-1208-3070-13 TMA - 30 x Containers 29-Jun-18  06-Sep-19 29-Jun-18 06-Sep-19 -52 | TMA- 30 x Containers
T&SC-1208-3200-13 TMA Marine Survey & Cargo Inspection 02-Jul-18 09-Sep-19 17-Jul-18 23-Sep-19 -52 B TMAMarine Survey & Cargo Inspectioj
T&SC-0400-0500 Telescope Mount On Site 17-Jul-18 30-Sep-19 -57 * Telescope Mount On Site
7_SIA_016B Lift ready for use and M1M3 Mirror Cart Rails installed 05-Jun-19 01-Oct-19 -52 ® Liit ready for use and M1M3 Mirror Ce't Rails installed
7_SIA_016C Mirror cart rails at Telescope Maintenance Platforms installed 05-Jun-19 01-Oct-19 -52 ® Mirror cart rails at Telescope Platforms installed
T&SC-0400-0925 Dome Substantially Complete 06-Jun-19 04-Oct-19 -61 ® Dome Substantially Complete
T&SC-5600-8360 Telescope Mount Assembly Install at site starts 07-Jun-19  07-Oct-19 -61 . Telescope Mount Assembly Install ati§ite starts
7_SIA 018 Installation of the Topple Block (support beam and complete  17-Jun-19  07-Oct-19  24-Jun-19  11-Oct-19 -61 y 1 installation of the Topple Block (supgdrt beam and complete assembly) in the Pier
7_SIA_111 Azimuth Cable Wrap installation 18-Jun-19  07-Oct-19 20-Sep-19 31-Jan-20 -57 Azimuth Cable Wrap insthllation
7_SIA_112 Installation of the support structures (upper and lower) over | 18-Jun-19  07-Oct-19  02-Jul-19 07-Oct-19 -57 = | Installation of the support pper and lower) over the pier platforns
7_SIA_021A Assembly of the M1M3 Mirror Surrogate Mass Cartatthe C  25-Jun-19  14-Oct-19 27-Jun-19 14-Oct-19 -61 o] ! Assembly of the M1M3 Mirror Surroghte Mass Cart at the Coating Chamber room
7_SIA_021B Installation of the anchor bolts on the four sectors 03-Jul-19 14-Oct-19 05-Jul-19 16-Oct-19 -61 -] 1 _installation of the anchor bolts on thd four sectors
7_SIA_022 Transport to the Dome through the lift and Instalation the for  08-Jul-19 17-Oct-19 09-Jul-19 18-Oct-19 -61 1 Transport to thhe Dome through the:lft and Instalation the four sectors overithe Pier
7_SIA 023 Levelling and alignmet 10-Jul-19 21-Oct-19 1-Jul-19 22-Oct-19 -61 1 Leveling and glignmet
7_SIA 024 Bolted junctions between the four sectors 12-Jul-19 23-Oct-19 15-Jul-19 24-Oct-19 -61 | Bolted junctiofis between the four s¢ctors.
7_SIA_025 Dimensional control and readjustment 16-Jul-19 25-Oct-19 17-Jul-19 28-Oct-19 -61 Dir i ontrol and
7_SIA_026 First Grouting 18-Jul-19 29-Oct-19 22-Jul-19 01-Nov-19 -60 1 First Groutiny
7_SIA_099 Anchorage skids to the embedded bolts at machinery room  18-Jul-19 29-Oct-19 31-Jul-19 11-Nov-19 -61 ge $kids to the bolts at machinery room
7_SIA_027 Dimensional control and fine tuning 23-Jul-19 04-Nov-19 24-Jul-19 04-Nov-19 -60 | i and fine tunir
7_SIA_028 Final grouting 25-Jul-19 04-Nov-19 25-Jul-19 04-Nov-19 -60 E. | Final grouting
7_SIA_030A Installation of the oil return collector and connection with the  25-Jul-19 04-Nov-19 02-Aug-19 13-Nov-19 -57 = B Installation ¢f the ol return collectpr and connection with the oil return pipe
7_SIA_029 Welded junctions between sectors (seal weld) 26-Jul-19 05-Nov-19 30-Jul-19 08-Nov-19 -60 I welded jundtions between sector (seal weld)
7_SIA_106 Installation of the azimuth axial hydrostatic bearings and oilf ~ 25-Jul-19 05-Nov-19 30-Jul-19 02-Dec-19 -61 B |nsaliatiof of the azimuth lic bearings and oil film thicknelss sensors over the azimuth ring
7_SIA_100 Connection to the oill supply and return pipes 25-Jul-19  05-Nov-19  31-Jul-19 11-Nov-19 -61 B Connection fo the oill supply and rturn pipes
7_SIA_029A Application of the seal product in the four sectors 31-Jul-19 11-Nov-19 01-Aug-19 12-Nov-19 -60 | Application pf the seal product in:the four sectors
7_SIA_030 Final verification 02-Aug-19  13-Nov-19 06-Aug-19 15-Nov-19 -60 1 Final verificftion
7_SIA 031 Installation of the azimuth brake disk 05-Aug-19  14-Nov-19 07-Aug-19 15-Nov-19 -57 1 Installation pf the azimuth brake ik
7_SIA_079 Azimuth Main Drives magnets (rotor) 07-Aug-19  18-Nov-19 09-Aug-19 20-Nov-19 -60 1 Azimuth Mgin Drives magnets (rdtor)
7_SIA 033 Support A installation over the azimuth ring and temporary re | 12-Aug-19 | 21-Nov-19 | 14-Aug-19  25-Nov-19 -60 1 support A |nstallation over the amuth ring and temporary restrains
7_SIA 034 Support B installation over the azimuth ring and temporary r | 15-Aug-19 | 26-Nov-19 | 16-Aug-19  27-Nov-19 -60 | support over the afimuth ring and temporary restrains
7_SIA_035 Central Keel Beam installation (with capacitor banks cabinets] 19-Aug-19  02-Dec-19 20-Aug-19 02-Dec-19 -60 t | Gentral Kfel Beam installation {fuith capacitor banks cabinets)
7_SIA_035A Botting Central Keel Beam with Support A and Support B 21-Aug-19  02-Dec-19 27-Aug-19 06-Dec-19 -60 [E 1 Botting Cgntral Keel Beam tA and Support B
7_SIA_036 Installation of the azimuth horizontal and vertical seismic stops 28-Aug-19  09-Dec-19 03-Sep-19 13-Dec-19 -60 I Installatipn of the azimuth horidontal and vertical seismic stops
7_SIA_107 Installation of the azimuth brakes callipers 20-Aug-19  09-Dec-19 23-Aug-19 28-Jan-20 -61 Installation of the callipers
7_SIA_106A Installation of the azimuth radial hydrostatic bearings and oil  06-Aug-19  09-Dec-19 19-Aug-19 09-Dec-19 -61 | Instaliatidn of the azimuth lic bearings and oil film thickriess sensors ovdr the azimuth ring
7_SIA_107A Hoses from the azimuth cable wrap to the azimuth and elevi  20-Aug-19  09-Dec-19 03-Sep-19 31-Jan-20 -54 B oles from the wrap to the azimuth and elevation hydrostatic pad$ and manifolds installation
7_SIA_048 Cable trays and pipes over Azimuth Structure 04-Sep-19  16-Dec-19 10-Oct-19 04-Feb-20 -50 = L JeE Y trays and pipes oMer Azimuth Structure
7_SIA 037 Circular beams A & B over the azimuth ring and bolting to St 04-Sep-19  16-Dec-19 09-Sep-19 19-Dec-19 -60 1 Girculaf beams A & B over tHd azimuth ring and bolting to Supports A& B
7_SIA_037A First verification of the Azimuth Structure main parts 10-Sep-19  20-Dec-19 11-Sep-19 06-Jan-20 -60 B First \erification of the Azimfth Structure main parts
7_SIA_049 Cabling & piping connections over Azimuth Structure 12-Sep-19  24-Dec-19 10-Oct-19 04-Feb-20 -50 - Capling & piping over Azimuth Structure
7_SIA_038 Floor support structure & floor (including Az. Hatches) 12-Sep-19  07-Jan-20 16-Sep-19 09-Jan-20 -60 1 Fioor| support structure & fipor (including Az. Hatches)
7_SIA_132 Electrical cables Laydown Phase 1 17-Sep-19  10-Jan-20 25-Sep-19 21-Jan-20 -60 B Eiedfrical cables L: y 1
7_SIA_135 Electrical cables conection Phase 1 26-Sep-19  22-Jan-20 23-Oct-19 05-Feb-20 -60 = B Egctrical cables conectipn Phase 1
7_SIA_104 First Start-up Oil System (Azimuth axis) 18-Sep-19  30-Jan-20 19-Sep-19 11-Feb-20 -61 B Fist Start-up Oil Systerp (Azimuth axis)
7_SIA_107B Cables (power & communication)from the azimuth cable wr  04-Sep-19  03-Feb-20 09-Sep-19 07-Feb-20 -54 U cdbles (power & the azimuth cable wrap o the hydrostatiq pads and manifolds installation
7_SIA_108 Installation of the elevation radial and axial bearings and oil f  06-Sep-19  05-Feb-20 09-Sep-19 05-Feb-20 -51 | Indtallation of the elevatidh radial and axial bearings and oil film thickness sensor
7_SIA_136 Electrical cables conection Phase 2 24-Oct-19  06-Feb-20 07-Nov-19 07-Apr-20 -60 = B ciectrical Phase 2
7_SIA_109A Hoses from the azimuth cable wrap to the elevation hydrost  24-Sep-19  10-Feb-20 07-Oct-19 10-Feb-20 -54 | Hgses from the wrap to the elevation hydrostati¢ pads and manifglds installation
7_SIA_109B Cables (power & communication)from the azimuth cable wr  10-Sep-19  10-Feb-20 23-Sep-19 10-Feb-20 -54 | Cables (power & the azimuth cable wrap tto the elevation hydrostatic pads and manifolds in{
7_SIA_050A Assembly of the M1M3 Mirror surrogate mass outside the [ 20-Sep-19  12-Feb-20 08-Oct-19 02-Mar-20 -61 L] ssembly of the M1 Mirror surrogate mass outside the Dome
7_SIA_051 Elevation Bearings adjustment 28-Oct-19  03-Mar-20 08-Nov-19 03-Mar-20 -61 - | [Etevation Bearings
7_SIA_052 Installation of the M1M3 Mirror surrogate mass over the fou  04-Nov-19  10-Mar-20 06-Nov-19 10-Mar-20 -61 ] ! installation of the M{ 13 Mirror surrogate mass over the four supports on th¢ azimuth floor
7_SIA 053 Installation of Trunnion A+ Cradle + Brake disk over provisic | 07-Nov-19 | 10-Mar-20  08-Nov-19  10-Mar-20  -61 [ 1| installation of Trunnigh A + radle + Brake disk over provisinal supports and bearings
7_SIA_055 Trunnions (Elevation axis) first alignement 13-Nov-19  11-Mar-20 15-Nov-19 11-Mar-20 -61 | Trunnions first
7_SIA_058 Installation of the Central Section Brace B + M1M3 Pylons 22-Nov-19  11-Mar-20 26-Nov-19 11-Mar-20 -61 || Installation of the Cétral Section Brace B + M1M3 Pylons
7_SIA_059 Central section flanges bolted. 22-Nov-19  11-Mar-20 25-Nov-19 11-Mar-20 -61 1| Central section flangps bolted.
7_SIA_054 Installation of Trunnion B + Cradle + Brake disk over provisic  12-Nov-19  11-Mar-20 12-Nov-19 11-Mar-20 -61 | Installation of Trunnidn B + Cradle + Brake disk over provisisonal supports afd bearings
7_SIA_057 Installation of the Central Section Brace A + MIM3 Pylons +  18-Nov-19  11-Mar-20 21-Nov-19 11-Mar-20 -61 | Installation of the Céftral Section Brace A + M1M3 Pylons + active balancing|system
7_SIA_120 M1M3 Cover energizing 07-Nov-19  12-Mar-20 11-Nov-19 16-Mar-20 -54 1| M1M3 Cover energifing
7_SIA_064A Prep.of the ass.of the Spider Spindle&Arms+Top End Ring f  25-Nov-19  12-Mar-20 10-Dec-19 25-Mar-20 -61 L Prep.of the ass.ofthe Spider Spindle&Arms+Top End Ring Baffle+Offset&Iftegrator2+Camera sufrogate my]
7_SIA_127 Compressed air system Installation over the TMA 11-Dec-19  26-Mar-20 29-Jan-20 04-May-20 -61 Compressed g system Installation over the TMA
7_SIA_130 Camera refrigeration system over the TMA 11-Dec-19  26-Mar-20 29-Jan-20 04-May-20 -61 B Camera refrigdration system over the TMA
7_SIA_128 Drain system Installation over the TMA 11-Dec-19  26-Mar-20 29-Jan-20 04-May-20 -61 [ Drain system over the TMA
7_SIA_129 Cooling system Installation over the TMA 11-Dec-19  26-Mar-20 29-Jan-20 04-May-20 -61 (- Cooling systeqy Installation over the TMA
7_SIA_129A Dynalene cooling system over the TMA 11-Dec-19  26-Mar-20 29-Jan-20 04-May-20 -61 (- Dynalene coolifg system over the TMA
7_SIA_068 Miscellaneous 12-Dec-19  27-Mar-20 19-Dec-19 03-Apr-20 -61 0 Miscellaneous
7_SIA 074 Cable trays and pipes over Elevation structure 12-Dec-19  27-Mar-20 27-Dec-19 08-Apr-20 -61 B Cable trays and pjpes over Elevation structure
7_SIA_075 Cabling & piping connections over Elevation structure 12-Dec-19  27-Mar-20 27-Dec-19 08-Apr-20 -61 o Cabling & piping over Elevation structure
7_SIA_069 Installation of power distribution cabinets 12-Dec-19  27-Mar-20 27-Dec-19 27-Mar-20 -61 ! Installation of powg distribution cabinets
7_SIA_083 Elevation Main Drives magnets (rotor) 17-Dec-19  01-Apr-20 23-Dec-19 28-Apr-20 -61 B Epevation Main ri magnets (rotor)
7_SIA 137 Electrical cables conection Phase 3 08-Nov-19  08-Apr-20 16-Dec-19 01-May-20 -60 - B Epectrical cablep conection Phase 3
7_SIA_138 MCS & IS integration and verification 30-Jan-20  05-May-20 16-Apr-20 03-Jul-20 -61 =] s gl integration and verification
7_SIA_084 Elevation Main Drives stator 10-Jan-20  13-May-20 16-Jan-20 13-May-20 -61 | Elevation Maif Drives stator
7_SIA_087 Power supply connection 19-Feb-20  12-Jun-20 25-Feb-20 18-Jun-20 -61 U power s ply connection
7_SIA_086 Cooling water connection 19-Feb-20  12-Jun-20 25-Feb-20 18-Jun-20 -61 L] Cooling whter connection
7_SIA_094 Elevation tapes 17-Mar-20  19-Jun-20 20-Mar-20 23-Jun-20 -61 1 i
7_SIA_092 Azimuth tape 12-Mar-20  19-Jun-20 12-Mar-20 19-Jun-20 -61 | Azimuth e
7_SIA_093 Azimuth Scanning heads 13-Mar-20  19-Jun-20 16-Mar-20 19-Jun-20 -61 | Azimuth anning heads
7_SIA_087A Main drives and Capacitor Banks start-up (PHASE visit) 26-Feb-20  19-Jun-20 11-Mar-20 19-Jun-20 -61 | Main drivef and Capacitor Banks start-up (PHASE visit)
7_SIA_095 Elevation Scanning heads 23-Mar-20  24-Jun-20 24-Mar-20 24-Jun-20 -61 i heads
7_SIA_096 Power supply connection 25-Mar-20  25-Jun-20 25-Mar-20 25-Jun-20 -61 E 1 power s pply connection
7_SIA_097 Connection to the electronic card 26-Mar-20  26-Jun-20 02-Apr-20 03-Jul-20 -61 EE B Connegflon to the electronic card
T&SC-5600-8450 Mount Installation Ready for AZ M1M3 Surrogate 16-Apr-20 03-Jul-20 -51 ® Mount istallation Ready for AZ M1M3 Surrogate
T&SC-5600-9000 Final TMA assembly at Site - Complete 16-Apr-20 03-Jul-20 -51 t Final TMA assembly at Site - Complete
7_SIA 141 Telescope balancing 17-Apr-20  06-Jul-20 17-Apr-20 08-Jul-20 -61 = Telescbpe balancing
7_SIA_142 Power supply and distribution system performances 17-Apr-20 | 06-Jul-20 22-Apr-20  10-Jul-20 -61 - 1| Poweridupply and di system performan
7_SIA_140 Fluid systems leaktightness tests over the TMA 17-Apr-20  06-Jul-20 21-Apr-20 10-Jul-20 -61 I Fuid sigtems leaktightness tests over the TMA
7_SIA 143 Mount Control System test 1 23-Apr-20  13-Jul-20 07-May-20 05-Aug-20 -61 M noudt Control System test 1
7_SIA 144 Interlock safety system test 1 08-May-20  06-Aug-20 15-May-20 06-Aug-20 -61 | Interpek safety system test 1
7_SIA_145 0SS and hydrostatic bearings verification of performances 18-May-20  06-Aug-20 21-May-20 11-Aug-20 -53 1 osdand lic bearings verification of per
7_SIA_160 Test reports (Project Finish) 18-May-20  06-Aug-20 07-Aug-20 02-Nov-20 -61 =3 Test reports (Project Finish)
7_SIA_146 Telescope axes 22-May-20  12-Aug-20 25-May-20 13-Aug-20 -53 | Tef cope axes
7_SIA 147 Breaks verification of performances 26-May-20  14-Aug-20 26-May-20 14-Aug-20 -53 | Bré{ks verification of performances
7_SIA_148 Main Drives and regenerative breaks verification of perform:  27-May-20  17-Aug-20 01-Jun-20 20-Aug-20 -53 1 mah Drives and regenerative breaks verification of performjances
7_SIA_149 Azimuth cable wrap verification of performances 02-Jun-20  21-Aug-20 05-Jun-20 26-Aug-20 -53 U pdmuth cable wrap verification of perforrances
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7_SIA 150 Telescope range of movement 08-Jun-20  27-Aug-20  09-Jun-20  28-Aug-20 -53 E T Tdescope range of movement

7_SIA_151 Elevation cable wraps verification of performances 10-Jun-20  31-Aug-20 10-Jun-20 31-Aug-20 -53 | Elpvation cable wraps verification of perfprmances

7_SIA_152 Active balancing system verification of performances 11-Jun-20  01-Sep-20 11-Jun-20 01-Sep-20 -53 C ! tive balancing system verification of performances

7_SIA_153 M1M3 Cover verification of performances 12-Jun-20  02-Sep-20 15-Jun-20 03-Sep-20 -53 E I M3 Cover verification of performances

7_SIA 154 Camera cable wrap verification of performances 16-Jun-20  04-Sep-20 16-Jun-20 04-Sep-20 -53 ! mera cable wrap verification of performances

7_SIA_155 Deployable platform verification of performances 17-Jun-20  08-Sep-20 22-Jun-20 11-Sep-20 -53 E‘ 1 platform verification of per

7_SIA_156 Camera / M2 handling tool verification of performance 23-Jun-20  14-Sep-20 23-Jun-20 15-Sep-20 -53 E 1i€amera / M2 handling tool verification of performance

7_SIA_157 Mount Control System test 2 24-Jun-20  16-Sep-20 06-Jul-20 28-Sep-20 -53 C B | Mount Control System test 2

7_SIA_158 Interlock safety system test 2 07-Jul-20 29-Sep-20 15-Jul-20 07-Oct-20 -53 E Interlock safety system test 2

7_SIA_159 Telescope performances and long duration tests 17-Jul-20 09-Oct-20 29-Jul-20 21-Oct-20 -53 Es J Telescope performances and long duration tests

T&SC-5600-9030 Test campaign completion on site - Complete 07-Aug-20  02-Nov-20 -61 o ® Test campaign completion on site}- Complete

T&SC-5500-1200 Telescope Mount Fab Contract Complete 07-Aug-20 02-Nov-20 -61 3) * Telescope Mount Fab Contract Cpmplete

T&SC-1404-0750 TMA Contract Complete 07-Aug-20 03-Nov-20 -59 ¢ TMA Contract Complete

T&SC-140401-1700 TMA Vendor Complete 07-Aug-20 03-Nov-20 -58 @ TMA Vendor Complete

SUMMIT-645 M1M3 installation on TMA 10-Aug-20  03-Nov-20 21-Aug-20 16-Nov-20 -58 B M1M3 installation on TMA

SUMMIT-646 Laser tracker and SMR installation and test 10-Aug-20  03-Nov-20 12-Aug-20 05-Nov-20 -61 | Laser tracker and SMR installatioh and test

DM-18725 Support M1M3 installation on TMA 10-Aug-20  03-Nov-20 21-Aug-20 16-Nov-20 -58 L] Support M1M3 installation on TMA

SUMMIT-649 Install and Perform M3 Horizon testing with SHWFS 13-Aug-20  06-Nov-20 10-Sep-20 07-Dec-20 -61 B nstall and Perform M3 Horizol testing with SHWFS

DM-18721 Support M1M3 Thermal Testing on TMA 24-Aug-20 | 17-Nov-20  02-Nov-20 | 01-Feb-21 -58 —1 B 5001t M1M3 ThermalTesting on TMA

SUMMIT-654 Installation of camera assembly with camera rotator/hexapc  11-Sep-20  08-Dec-20 17-Sep-20 14-Dec-20 -61 U instaliation of camera assembly with camera rptator/hexapod and SHWFS

SUMMIT-656 Perform 3-mirror on axis SHWFS and Imaging Camera tests 18-Sep-20  15-Dec-20 29-Oct-20 28-Jan-21 -61 l:i 5 B periorm 3-mirror on axis SHWFS and Im| ging Camera tests

SUMMIT-657 Final Transition Verification Review Preparation 18-Sep-20  15-Dec-20 22-Oct-20 21-Jan-21 -56 E: 3 B Final Transition Review P

T&SC-1404-1000 Telescope on-axis |Q demonstrated 29-Oct-20 28-Jan-21 -57 9 . Telescope on-axis 1Q démonstrated

T&SC-5900-1500 Telescope and Site Substantial Completion 29-Oct-20 28-Jan-21 -56 % * Telescope and Site Substantial Completign

T&SC-5900-1350 ComCam Installed on Telescope 29-Oct-20 28-Jan-21 -56 ? ® ComCam Installed on T¢ lescope

SUMMIT-659 Final Transition Verification review 30-Oct-20  29-Jan-21 05-Nov-20 04-Feb-21 -61 =] U Final Transition Verification review

T&SC-1404-1100 T &S Completed 05-Nov-20 04-Feb-21 -61 3> ® 73S Completed

LSST ME 19-05.06C Systems Engineering and Commig 06-Jun-19  04-0ct19  0f-Apr-22  24-Jun-22  -61

COMC-060200-20030  Dome Installation Substantial Completion 06-Jun-19 04-Oct-19 -61 Q) ® Dome Installation Substantial Complefion

COMC-06020200-1300 Telescope & Site Handoff Review 30-Oct-20  29-Jan-21 05-Nov-20 04-Feb-21 -61 =] L] Telescope & Site Handoff Review

COMC-0030 Start Early Integration and Test 06-Nov-20  05-Feb-21 -61 j @ Start Early Integration and Test

COMC-0100 Begin ComCam On-Sky Use 06-Nov-20 | 05-Feb-21 -61 o * Begin ComCam On-Sky Use

COMC-060200-10100  Start of On-Sky & Calibration Data with ComCam 06-Nov-20 | 05-Feb-21 -61 ® Start of On-Sky & Calibration Data with GomCam

COMC-0620-1100 Telescope Approved for System I&T 06-Nov-20 | 05-Feb-21 -61 g @ Telescope Approved fof System I&T

COMC-060203-40500  Build/Refine Pointing Model (N) 06-Nov-20  05-Feb-21 19-Nov-20 18-Feb-21 -58 [ B Buid/Refine Pointing Model (N)

COMC-060203-40501  Build/Refine Pointing Model (N) 06-Nov-20 | 05-Feb-21 19-Nov-20 18-Feb-21 -58 B Buid/Refine Pointing Model (N)

COMC-060203-40600  Initial OCS + TCS + CCS Guider Interface Tests (N) 20-Nov-20 | 19-Feb-21 07-Dec-20 05-Mar-21 -58 B hitial OCS + TCS + CCS Guider Intefface Tests (N)

COMC-060203-40700  Initial TCS + DAQ WFS Interface Tests (N) 20-Nov-20 | 19-Feb-21 07-Dec-20 05-Mar-21 -58 B nitial TCS + DAQ WFS Interface Tesfs (N)

COMC-060203-40601  Initial OCS + TCS + CCS Guider Interface Tests (N) 20-Nov-20 | 19-Feb-21 07-Dec-20 05-Mar-21 -58 B nitial OCS + TCS + CCS Guider Intefface Tests (N)

COMC-060203-40701  Initial TCS + DAQ WFS Interface Tests (N) 20-Nov-20 | 19-Feb-21 07-Dec-20 05-Mar-21 -58 B nitial TCS + DAQ WFS Interface Tes}s (N)

COMC- 3-40710 i Punch-list ComCam 1 09-Dec-20 | 08-Mar-21 15-Dec-20 12-Mar-21 -58 1 Engineering Punch-list Resolution CmCam 1

COMC- 3-40711 Punch-list ComCam 1 09-Dec-20 | 08-Mar-21 15-Dec-20 12-Mar-21 -58 1 Engineering Punch-list Resolution CgmCam 1

COMC- 3-51410  DMS: Updates - ComCam 1 09-Dec-20 | 08-Mar-21 15-Dec-20 12-Mar-21 -58 1 pwms: software/Midilleware Updates|- ComCam 1

COMC-060203-40810  Build Initial AOS Look-up Table (N) 16-Dec-20  15-Mar-21 11-Jan-21 02-Apr-21 -58 B Byid Initial AOS Look-up Table (N)f

COMC-060203-40800 = ComCam Electro-Optical Tests 2 (D/N) 16-Dec-20  15-Mar-21 11-Jan-21 02-Apr-21 -58 B comCam Electro; Optical Tests 2 (D/N)

COMC-060203-40811  Build Initial AOS Look-up Table (N) 16-Dec-20  15-Mar-21 11-Jan-21 02-Apr-21 -58 B g Initial AOS Look-up Table (N)f

COMC-060203-40801 = ComCam Electro-Optical Tests 2 (D/N) 16-Dec-20  15-Mar-21 11-Jan-21 02-Apr-21 -58 B comCam Electro! Optical Tests 2 (D/N)

COMC- 13-4083 i Punch-list ComCam 2 12-Jan-21  05-Apr-21 19-Jan-21 09-Apr-21 -58 1 Engineering Punch-list Resolutior] ComCam 2

COMC- 3-40831 Punch-list ComCam 2 12-Jan-21  05-Apr-21 19-Jan-21 09-Apr-21 -58 1 Engineering Punth-list Resolutior] ComCam 2

COMC- 3-51420 DMS: Updates - ComCam 2 12-Jan-21  05-Apr-21 19-Jan-21 09-Apr-21 -58 I pwms: i Updales - ComCam 2

COMC-060203-41010  Initial AOS Performance Verification (N) 20-Jan-21 12-Apr-21 02-Feb-21 23-Apr-21 -53 B initial AOS Performance Verificafion (N)

COMC-060203-41000 ComCam Electro-Optical Tests 3 (D/N) 20-Jan-21 12-Apr-21 09-Feb-21 30-Apr-21 -58 B comcam Ele tro-Optical Tests|3 (D/N)

COMC-060203-41011  Initial AOS Performance Verification (N) 20-Jan-21 12-Apr-21 02-Feb-21 23-Apr-21 -53 B Initial AOS Performance Verificafion (N)

COMC-060203-41001 = ComCam Electro-Optical Tests 3 (D/N) 20-Jan-21 12-Apr-21 09-Feb-21 30-Apr-21 -58 B comcam Ele tro-Optical Tests|3 (D/N)

COMC- 3-41020 i Punch-list - ComCam 3 10-Feb-21  03-May-21 16-Feb-21 07-May-21 -58 1 Engineering Punch-list Resolu§on - ComCam 3

COMC- 3-41021 Punch-list - ComCam 3 10-Feb-21  03-May-21 16-Feb-21 07-May-21 -58 1 Engineering Runch-list Resolu§on - ComCam 3

COMC- 3-51430 DMS: Updates - ComCam 3 10-Feb-21  03-May-21 16-Feb-21 07-May-21 -53 1 DMs: Softwate/Middieware Ugdates - ComCam 3

COMC-06020200-1400 ComCam Data Production Review 17-Feb-21  10-May-21 23-Feb-21 14-May-21 -58 1 comCam D4ta Production Rejiew

COMC-060203-41030  COMP: ComCam Ready for Bulk Data Production 23-Feb-21 14-May-21 -58 ® COMP: ComCam Ready for Hulk Data Production

COMC-060203-41040  Technical Operations Optimization 1 (N) 24-Feb-21 | 17-May-21 17-Mar-21 07-Jun-21 -58 B Technical Operations Optipiization 1 (N)

COMC-060203-41041  Technical Operations Optimization 1 (N) 24-Feb-21 | 17-May-21 17-Mar-21 07-Jun-21 -58 B Technical Operations O 1(N)

COMC-060203-51100  OCS: Scheduler Driven Observing w/ComCam 1 24-Feb-21 | 17-May-21 17-Mar-21 07-Jun-21 -58 B (Cs: Scheduler Driven OB erving w/ComCam 1

COMC-060203-51101  OCS: Scheduler Driven Observing w/ComCam 1 24-Feb-21 | 17-May-21 17-Mar-21 07-Jun-21 -58 B (Cs: Scheduler Driven OBy erving w/ComCam 1

COMC- 3-41100 i Punch-list - ComCam 4 18-Mar-21  08-Jun-21 24-Mar-21 14-Jun-21 -58 1 Engineering Punch-list Regolution - ComCam 4

COMC- 3-41101 Punch-list - ComCam 4 18-Mar-21  08-Jun-21 24-Mar-21 14-Jun-21 -58 1 Engineering Punch-list Regolution - ComCam 4

COMC- 3-51440 DMS: Updates - ComCam 4 18-Mar-21  08-Jun-21 24-Mar-21 14-Jun-21 -58 I pus: i Updates - ComCam 4

COMC-060203-41110  Technical Operations Optimization 2 (N) 25-Mar-21  15-Jun-21 14-Apr-21 06-Jul-21 -58 B Technical Operations Optimization 2 (N)

COMC-060203-41111  Technical Operations Optimization 2 (N) 25-Mar-21  15-Jun-21 14-Apr-21 06-Jul-21 -58 B Technigal Operations Optimization 2 (N)

COMC-060203-51200  OCS: Scheduler Driven Observing w/ComCam 2 25-Mar-21  15-Jun-21 14-Apr-21 06-Jul-21 -58 L] S: Scheduler Driven Pbserving w/ComCam 2

COMC-060203-51201  OCS: Scheduler Driven Observing w/ComCam 2 25-Mar-21  15-Jun-21 14-Apr-21 06-Jul-21 -58 = S: Scheduler Driven Pbserving w/ComCam 2

COMC- 3-41135 i Punch-list - ComCam 5 15-Apr-21 07-Jul-21 21-Apr-21 13-Jul-21 -58 Punch-list - ComCam5

COMC- 3-41136 Punch-list - ComCam 5 15-Apr-21 07-Jul-21 21-Apr-21 13-Jul-21 -58 Punch-list - ComCam5

COMC-060204-20000  Pre-LSSTCam Install Engineering 22-Apr-21 14-Jul-21 12-May-21 03-Aug-21 -58 B preiLsSTCam Instal Engineering

COMC-060204-20010  Remove ComCam + Integrating Structure from TMA 22-Apr-21 14-Jul-21 28-Apr-21 20-Jul-21 -58 1 Remdve ComCam + I tegrating Structure from TMA

COMC-060204-20011  Remove ComCam + Integrating Structure from TMA 22-Apr-21 14-Jul-21 28-Apr-21 20-Jul-21 -58 I Remdve ComCam + I tegrating Structure from TMA

COMC-060204-20020 = Remove ComCam & Camera Surrogate Mass from Hexapc  29-Apr-21 21-Jul-21 12-May-21 03-Aug-21 -58 B Rerhove ComCam &Camera Surrogate Mdss from H|

COMC-060204-20021 = Remove ComCam & Camera Surrogate Mass from Hexapc  29-Apr-21 21-Jul-21 12-May-21 03-Aug-21 -58 B Remove ComCam &Camera Surrogate Mdss from H|

COMC-060204-20030 ' LSSTCam-Telescope Fixtures and Handling Checkout 13-May-21 | 04-Aug-21 19-May-21 10-Aug-21 -58 LIRS TCam-Telescopg Fixtures and Handling Checkof

COMC-060204-20031 | LSSTCam-Telescope Fixtures and Handling Checkout 13-May-21  04-Aug-21 19-May-21 10-Aug-21 -58 LIRS TCam-Telescop Fixtures and Handling Checko|

COMC-060200-20970 ' Ready to Start Full System AI&T 19-May-21 10-Aug-21 -55 ® Re: dy to Start Full System AI&T

COMC-06020200-1700 LSSTCam Integration Readiness Review 20-May-21  11-Aug-21 26-May-21 17-Aug-21 -60 0 [ssTCam Integratipn Readiness Review

COMC-060204-20040  Install LSSTCam on Hexapod/Rotator 27-May-21  18-Aug-21 02-Jun-21 24-Aug-21 -59 U install LSSTCam of Hexapod/Rotator

COMC-060204-20041  Install LSSTCam on Hexapod/Rotator 27-May-21  18-Aug-21 02-Jun-21 24-Aug-21 -59 U install LSSTCam of Hexapod/Rotator

COMC-060204-20050 LSSTCam CCS+OCS Functional Tests 03-Jun-21  25-Aug-21 16-Jun-21 07-Sep-21 -59 LSSTCam CCS+PCS Functional Tests

COMC-060204-20051  LSSTCam CCS+OCS Functional Tests 03-Jun-21  25-Aug-21 16-Jun-21 07-Sep-21 -59 L.SSTCam CCS+PCS Functional Tests

COMC-060204-20060  Install LSSTCam+Hexapod/Rotator on TMA 17-Jun-21  08-Sep-21 23-Jun-21 14-Sep-21 -59 B instal LSSTCanf+Hexapod/Rotator on TMA

COMC-060204-20061  Install LSSTCam+Hexapod/Rotator on TMA 17-Jun-21  08-Sep-21 23-Jun-21 14-Sep-21 -59 B install LSSTCanf+Hexapod/Rotator on TMA

COMC-060204-20070  Connect, Purge & Charge LSSTCam Cryo TMA Lines 24-Jun-21 15-Sep-21 15-Jul-21 05-Oct-21 -59 L Connect, Purge & Charge LSSTCam Cryo TM/|

COMC-060204-20100 LSSTCam CCS+OCS on-Telescope Functional Tests 24-Jun-21 15-Sep-21 07-Jul-21 27-Sep-21 -53 B | ssTcam cC$+OCS on-Telescope i

COMC-060204-20080  Vacuum Pump LSSTCam Cryostat 24-Jun-21 15-Sep-21 08-Jul-21 28-Sep-21 -54 B vacuum Pump LSSTCam Cryostat

COMC-060204-20071  Connect, Purge & Charge LSSTCam Cryo TMA Lines 24-Jun-21 15-Sep-21 15-Jul-21 05-Oct-21 -59 L Connect, Purge & Charge LSSTCani Cryo TM/|

COMC-060204-20101  LSSTCam CCS+OCS on-Telescope Functional Tests 24-Jun-21 15-Sep-21 07-Jul-21 27-Sep-21 -53 B | ssTCcam CcC$+OCS on-Telescope i

COMC-060204-20081  Vacuum Pump LSSTCam Cryostat 24-Jun-21 15-Sep-21 08-Jul-21 28-Sep-21 -54 B vacuum Pump LSSTCam Cryostat

COMC-060204-20110  LSSTCam Cool Down 16-Jul-21 06-Oct-21 22-Jul-21 13-Oct-21 -59 0 (sSTCam Cdol Down

COMC-060204-20120  LSSTCam Deflection vs Elevation Tests 16-Jul-21 06-Oct-21 22-Jul-21 13-Oct-21 -59 ¥ (sSTCam Déflection vs Elevation Tests

COMC-060204-20130  LSSTCam DAQ+DMS Connectivity Verification 16-Jul-21 06-Oct-21 22-Jul-21 12-Oct-21 -58 1 | ssTCam DAQ+DMS C: rificatior

COMC- 4-20140 Punchlist LSSTCam 1 16-Jul-21 06-Oct-21 22-Jul-21 12-Oct-21 -58 1 Engineering Hunchlist Resolution L§STCam 1

COMC-060204-20111  LSSTCam Cool Down 16-Jul-21 06-Oct-21 22-Jul-21 13-Oct-21 -59 0 (sSTCam Cdol Down

COMC-060204-20131  LSSTCam DAQ+DMS Connectivity Verification 16-Jul-21 06-Oct-21 22-Jul-21 12-Oct-21 -58 1 LssTCam DAQ+DMS C: rificatior

COMC- 4-20141 Punchlist LSSTCam 1 16-Jul-21 06-Oct-21 22-Jul-21 12-Oct-21 -58 1 Engineering Hunchlist Resolution L§STCam 1

COMC-060204-30200 APP: full-Scale Single Image Processing Pipeling Tests 23-Jul-21 13-Oct-21 02-Sep-21 29-Nov-21 -52 B PP fulf Scale Single Image Pfocessing

COMC-060204-30100  CPP: full-Scale Instrument Signature Removal Tests 23-Jul-21 13-Oct-21 02-Sep-21 29-Nov-21 -52 B Cpp: 1yl Scale Instrument Signature Rer]

COMC-060204-30201  APP: full-Scale Single Image Processing Pipeling Tests 23-Jul-21 13-Oct-21 02-Sep-21 29-Nov-21 -52 B PP fulf Scale Single Image Processing

COMC-060204-30101  CPP: full-Scale Instrument Signature Removal Tests 23-Jul-21 13-Oct-21 02-Sep-21 29-Nov-21 -52 B Cpp: 1yl Scale Instrument Sighature Rer]

COMC-060204-20160 WFS-FPA & Reconstructor Calibration 23-Jul-21 14-Oct-21 05-Aug-21 27-Oct-21 -59 B WFs-FPA § Reconstructor Calibration

COMC-060204-20150 ' LSSTCam Electro-Optical Tests 1 23-Jul-21 14-Oct-21 05-Aug-21 27-Oct-21 -59 B | ssTCam lectro-Optical Tests 1

COMC-060204-20161 = WFS-FPA & Reconstructor Calibration 23-Jul-21 14-Oct-21 05-Aug-21 27-Oct-21 -59 B WFs-FPA § Reconstructor Calibration

COMC-060204-20151 | LSSTCam Electro-Optical Tests 1 23-Jul-21 14-Oct-21 05-Aug-21 27-Oct-21 -59 B | ssTCam lectro-Optical Tests 1

COMC-060204-20180  Build Operational LSSTCam-Tel AOS Look-up Tables 06-Aug-21  28-Oct-21 26-Aug-21 19-Nov-21 -59 | g Opdrational LSSTCam-TelAOS LooH

COMC-060204-20170  LSSTCam Electro-Optical Test 2 06-Aug-21  28-Oct-21 26-Aug-21 19-Nov-21 -59 B | ssTCa Electro-Optical Test

COMC-060204-20181  Build Operational LSSTCam-Tel AOS Look-up Tables 06-Aug-21  28-Oct-21 26-Aug-21 19-Nov-21 -59 | g Opdrational LSSTCam-TefAOS LooH

COMC-060204-20171  LSSTCam Electro-Optical Test 2 06-Aug-21  28-Oct-21 26-Aug-21 19-Nov-21 -59 B | ssTCa Electro-Optical Test

COMC- 4-20190 Punchlist LSSTCam 2 27-Aug-21  22-Nov-21 02-Sep-21 30-Nov-21 -61 i Punchlist LSSTC|

COMC- 4-20191 Punchlist LSSTCam 2 27-Aug-21  22-Nov-21 02-Sep-21 30-Nov-21 -61 1 Punchlist LSSTC|




[Activity D Activity Name BL Project | Start BL Project s Total] FY2019 Y2020 FY2027 Y2022 FY2023
Start Finish l Floatf0d | Fai | Faz | F3 | FO4 | FQT ] Faz | FG3 | FO4 | Fai | Faz | FG3 | FO4 | Fai | Faz | FG3 | Fa4 | Fai
COMC-06020200-1800 LSSTCam Data Production Review 03-Sep21 | 01-Dec-2i  10-Sep2f  07-Dec-21  -61 T LSSTChm Data Production Review
COMC-060204-20200 | COMP: LSSTCam Ready for Bulk Data Production 13-Sep-21 | 08-Dec-21 -61 # COMP{LSSTCam Ready for Bulk Data |
COMC-060204-20210 | Technical Operations Optimization w/LSSTCam 1 13-Sep-21  08-Dec-21  01-Oct2!  28-Dec2i  -61 B Techfical Operations Optindization wil
COMC-060204-20211 | Technical Operations Optimization w/LSSTCam 1 13-Sep-21  08-Dec-21  01-Oct2!  28-Dec2i  -61 B Techfical Operations Optinjization wil
COMC 4 Punchiist Resolution LSSTCam 3 04-Oct-21 | 20-Dec-2i | 08-Oct21  04-Jan-22  -61 Y L] Punchiist Lsg
comc 4-20221 Punchiist Resolution LSSTCam 3 04-Oct-21 | 20-Dec-2i | 08-Oct21  04-Jan-22  -61 L] Punchiist Lsg
COMC-060204-20230  Technical Operations Optimization w/LSSTCam 2 11-Oct21  05-Jan-22  20-0ct2!  26-Jan22  -61 B 1dchnical Operations Optimization
COMC-060204-20231  Technical Operations Optimization w/LSSTCam 2 11-Oct21  05-Jan-22  20-0ct2!  26-Jan-22 | -61 B 1dchnical Operations Optimization
COMC-0641-9999  COMP: LSSTCam-Tel Integration Complete 29-0ct21 | 26-Jan22 56 ® COMP: LSSTCam-Tel Irftegration
COMC-06020200-1900  Full System AI&T Report Generation 01-Nov-2i |27-Jan22 | 05-Nov-2i  02-Feb22  -61 | 1 FLii System AI&T Report Generati
COMC 4-2024 Punchiist Resolution LSSTCam 4 01-Nov-2i |27-Jan-22 | 05-Nov-2i  02-Feb22  -61 ¥ Engineering Punchiist Resolution |
comc 4-20241 Punchiist Resolution LSSTCam 4 01-Nov-2i |27-Jan-22 | 05-Nov-2i  02-Feb22  -61 ; ¥ Engineering Punchiist Resolution |
COMC-0653-0100 | Pre-OR Survey Engineering 01-Nov-2! |27-Jan22 | 12:Nov-2i  09-Feb22  -61 B pre-OR Survey Enginebring
COMC-0653-0101 Pre-OR Survey Engineering 01-Nov-2i |27-Jan22 | 12:Nov-2i  09-Feb22  -61 i B pre-OR Survey Enginering
COMC-06020200-2000  End of Full System AI&T & SV Readiness Review 08-Nov-2! 03-Feb-22 | 12:Nov-2i  09-Feb22  -61 ¥ §nd of Full System AI&T & SV Re]
COMC-060200-21030  Full System AI&T Complete 12-Nov-21 | 09-Feb-22  -61 @ full System AIGT Complete
COMC-060200-10500  Start of Science Verification mini-Surveys 15-Nov-21 | 10-Feb-22 -61 @ Start of Science Veriication mini-{
COMC-0653-0200  ORR mini-Survey 1 - Wide Area Template Observing 15-Nov-21 10-Feb-22  07-Dec-2i  03Mar-22  -61 | ORR mini-Survey 1 Wide Are]
COMC-0653-0201 ORR mini-Survey 1 - Wide Area Template Observing 15-Nov-21 10-Feb-22  07-Dec-2i  03Mar-22  -61 | ORR mini-Survey 1 - Wide Are]
COMC-0654-0200  ORR mini-Survey 2 (10-year depth - L2 Data Products) 08-Dec-21 | 04-Mar-22 | 19-Jan-22  14-Apr-22 -61 8 ORR mini-Survey 2 (10-ye]
COMC-0654-0201 ORR mini-Survey 2 (10-year depth - L2 Data Products) 08-Dec-21 | 04-Mar-22 | 19-Jan-22  14-Apr-22 -61 S ORR mini-Survey 2 (10-ye]
COMC-0653-0550  ORR Preparation 20-Jan-22 | 15-Apr-22 | 25-Mar22  17-Jun-22 61 — L, EEE ORR Preparation
COMC-0653-0500 | Pre-ORR Engineering 20-Jan-22 | 15-Apr-22 | 30-Mar22  22-Jun-22 61 L, BN po.ORR Engineer
COMC-0653-0551 ORR Preparation 20-Jan-22 | 15-Apr-22 | 25-Mar22  17-Jun-22 61 —L, SR ORR Preparation
COMC-0653-0501 Pre-ORR Engineering 20-Jan-22 | 15-Apr-22 | 30-Mar22  22-Jun-22 61 | BN po-ORR Engineer
COMC-0653-0600  Operations Readiness Review 28-Mar22 | 20-Jun22 | 01-Apr22  24-Jun-22 61 = 1 Operatidns Readi]
COMC-0653-0601 Operations Readiness Review 28-Mar22 | 20-Jun22 | 01-Apr22  24-Jun-22 61 = 1 Operatigns Readi]
COMC-060202-21100  Science Veriication Complete 01-Apr-22 | 24-Jun-22 61 = L4 ificati
COMC-0653-0700  Operation Readiness Review Complete 01-Apr-22 | 24-Jun-22 61 = @ Operatidn Reading}




