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lEan‘y Universe The Phases of QCD

Future LHC Experiments
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Investigation of hot and dense baryonic matter is a challenging task in modern physics. It provides
information on the in-medium properties of hadrons and nuclear matter equation of state, allows a search
for possible manifestations of the deconfinement and/or chiral symmetry restoration, phase transition,
mixed phase and critical end point, and sheds light on the evolution of the Early Universe and formation
of neutron stars.
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« Tower -> Half Module ->
Module -> Sector
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‘readout
electronics

R 1 GeVEEF

EHEBFE:

DRS4 5-GSPSSZEHR
(PR I LRI N\ PSR

F£ZF500 MSPS)

IR ﬁNﬁZﬂ(ﬁ%E

R firit

‘ time energy
’ NLL precision (ns)  AUC NLL precision  AUC
= baseline -5.965e-01 0.142 0.932 | -4.064e+00  0.60%  0.950
dCFD & int. | 1.382e+00 0.878 - 1.948e+00 0.64% -
baseline -5.965e-01 0.142 0.932 | -4.064e+00  0.60% 0.950
3 conv. layers | -5.853e-01 0.142 0.932 | -4.460e+00  0.41% 0.966
| conv. layer | -5.546e-01 0.149 0919 | -4.775e+00  0.29%  0.985
2 fc layers -5.825e-01 0.142 0.940 | -4.138e+00  0.55% 0.958
baseline -5.965e-01 0.142 0.932 | -4.064e+00  0.60%  0.950
8-bit quant. | -5.358e-01 0.149 0.936 | -3.749e+00  0.89% 0.968
6-bit quant. | -4.801e-01 0.158 0.861 | -3.255e+00 1.22% 0.905
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S T —— 6-bit quant —— Gbit quant.
ig{E*D%ﬁj O‘00.0 0.2 04 06 08 10 0'00‘0 02 04 06 08 1.0
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spatial or temporal iteration
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3) in situ update of results
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2) multi-stage readout of adder tree
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PEISLE{F EE 2 (Verl Iator j)

Time
clk=0
rst_n=1
pe_wdata_ch[31:8] =02000000
pe wdata en_ch=1
pe_wdata_rst_ch=0
pe_rdata ch[31:0]=0
pe_rdata_en _ch=0
pe_rdata_rst_ch=0
mac_dout[71:0] =003EBFE4600133FF74
add_dout[19:0] =00710
pres_adp_dout[31:0] =C0177DE2
pres_adp_dout_ack=1
pres_adp_dout permit=0
pres adp dout reg=0
final dout ack=0
final dout regq=0

=N

Time
clk=0
rst_n=1
pe_wdata_ch[31:8] =02000000
pe_wdata_en_ch=1
pe wdata_rst_ch=0
pe_rdata ch[31:8]=0
pe_rdata_en_ch=0
pe_rdata_rst_ch=0
mac_dout[71:0] =003EBFE4600133FF74
add_dout[19:08] =00710
pres_adp_dout[31:0] =C0177DE2
pres_adp_dout_ack=1
pres_adp_dout_permit=0
pres adp dout regq=0
final_dout_ack=0
final_dout_req=0

(NICA)
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Info (mult_pipeline_en tc.v): Use pure simulation model.

188: inwvoke initializing.
1088: start sequential configuration.
1028: B cfg word: AU array.

1048: 1 cfg word: partial result adapter
1068: 2 cfg word: partial result adapter
1888: 3 cfg word: pe mapper and misc.

1188: cfg finish.

1588: start fmap input.
1528: 8 word of fmap input.
1548: 1 word of fmap input.
568: 2 word of fmap input.
1588: 3 word of fmap input.
1688: 4 word of fmap input.
1628: 5 word of fmap input.
1648: 6 word of fmap input.

1668: fmap input finish.
2088: start kernel input.

2628: @ word of kernel input.
2048: 1 word of kernel input.
2068: 2 word of kernel input.
2688: 3 word of kernel input.
2188: 4 word of kernel input.
2128: 5 word of kernel input.
2148: 6 word of kernel input.
2168: 7 word of kernel input.

2188: kernel input finish.

2588: start bias input.

2528: @ word of bias input.

2548: 1 word of bias input.

2568: bias input finish.

3008: start rescale and shift input.

3028: 8 word of rescale/shift input.

3848: 1 word of rescale/shift input.

3868: rescale and shift input finish.

3588: start sending command.

: start AU array and pres adapter.
48: command finish.

result for compare: (8, 85, @, 218).

4538: output data ready. prepare to start reading.

L,

it

L
(W]
ot
[ax]

g 4598: expected: 8, got: 8

46168: expected: 85, got: 25
4638: expected: 8, got: 8

¥ 4658 expected: 218, got: 218

4678: testbench finish.
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