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Table 1
Sk Summary of Observation Site Information Used in the Experiments to Simulate
> *gﬁﬁaﬁ & the Composition of the Telescope Arrl:;

Site R.A. decl. Altitude

O BYEEASE : 5 mins (deg) (deg) (m)
. . Subaru —155.48 19.83 4139.00
O K<HEFEAEZEZATE : 24 hr TUG 30.34 36.82 2500.00
. . . KAGRA 137.31 36.41 414.18
O EELR (scheduling block) < : 30 mins ALMA 6776 2303 5000.00
. " MWA 116.67 —26.70 377.83
O #HAMNKXZEE : 50, 100, 200, 500 #0 1000 Cerro Tololo ~70.82 —30.17 2215.00
VIRGO 10.50 43.63 51.88

O BAMNGEEE:1. 2. 5. 107020 DRAO ~119.62 49.32 546.57
Gl 9.81 52.25 114.43

CHIME —119.62 49.32 25337
Sunspot —105.82 32.79 2800.00
Hale Telescope —116.86 33.36 1706.00
Lick Observatory —121.64 37.34 1290.00
Discovery Channel Telescope —111.42 34.74 2337.00

Murchison Wide-field Array 116.67 —26.70 377.83
Green Bank Telescope —79.84 38.43 807.00
Beijing Xing Long Observatory 117.58 40.39 950.00
Anglo-Australian Observatory 149.07 —31.28 1164.00
- e £ McDonald Observatory —104.02 30.67 2075.00
T80 150°W 120°W %0°W 60°W W 0 30E 60°F S0 120°F 150°E 180° Paranal Observatory —70.40 —24.63 2669.00

Yajie Zhang, Ce Yu, Chao Sun, Zhaohui Shang, Y1 Hu, Huiyu Zhi, Jinmao Yang, and Shanjiang Tang. 2023. A Multilevel
Scheduling Framework for Distributed Time-domain Large-area Sky Survey Telescope Array. The Astronomical Journal 165, 3 ,77.
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Figure 7. Observation uniformity evaluations over a time span
of one year. The first row represents the locations of the input five
Figure 6. Coverage of cumulative observation time (in minutes) for various datasets after the duration of 10 long-term scheduling processes sites and 100 fields. The second row shows the results of coverage of
(10 days). According to the objectives of large-scale time-domain survey missions, the scheduler needs to provide a uniform coverage of the  cymulative observation time (in minutes) and the uniformity metrics.
visible sky within each field. Tt can be seen that, with the expansion of the scale of the sky survey, the uniformity performance will be better. The annual uniformity of observations shows a stable behavior.

Yajie Zhang, Ce Yu, Chao Sun, Zhaohui Shang, Y1 Hu, Huiyu Zhi, Jinmao Yang, and Shanjiang Tang. 2023. A Multilevel Scheduling
Framework for Distributed Time-domain Large-area Sky Survey Telescope Array. The Astronomical Journal 165, 3, 77.
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Table 2
Summary of Results of All Data Sets Afier the Duration of 1-10 Long-term Scheduling Processes

> Al R

Size of Sites  Size of Fields Bisrnf Lougstean Ohseraiions
1 2 3 4 5 6 7 8 9 10
I 50 UNO | 382 4.68 6.56 5.01 4.72 7.06 7.48 7.14 6.77 6.53
ucoT | 1912 2339 3282 2504 2358 3528 3742 3571 3385 3265
uc | 13925 12803 11482 10388 10728  100.16 9446 9295 9177  92.18
TAR | 93.60% 64.95% 5863% 57.08%  49.74%  S50.60%  51.08% 4775%  4481%  4238%
2 UNO 523 4.79 4.45 4.19 9.63 1190 1440 1794 1758 1694
UCOT 2517 2393 2225 2093 4814 5951 7199 8971 8789 8471
UC 10120  98.16 9572 9465 8537 7990 7565 7092 7076 7031
TAR  94.56% 67.26%  53.49%  49.09%  50.50% 49.00% 47.33% 4797%  45.68%  44.39%
5 100 UNO 446 1L15 1262 1425 1677 1772 1940 1879 1825 1972
UCOT 2232 5576 6311 7124 8386 8859 9702 9393 9124 9862
UC 15631 13184 11514 10288 9594 8977 8648 8606 8585 8237
TAR  9274% 19.07% T3.66% 11.32%  61.64%  6604%  61.50% $937% S51.57%  56.55%
10 200 UNO 246 3.73 4.94 6.04 7.72 9.22 9.92 1239 1261 1315
UCOT 1228 1863 2469 3019 3860 4610 4961 6194  63.04 6573
UC 19964 17099 15030 13731 12659 11904 11297  107.99  103.51  99.57
TAR  96.12% 91.37%  89.54% 87.57% 8558%  83.93% 8236% 79.88% 78.93%  77.41%
20 500 UNO 128 1.87 2.39 3.22 3.11 3.95 3.84 5.15 4.94 4.85
UCOT 638 9.36 1195 1611 1556 1973 1921 2573 2472 2424
UC 19443 16877 14827 13142 12281  109.15 10188  91.68 8285 7648
TAR  9598%  9521% 9451% 9198% 90.69% 89.41% 8851% 87.14%  86.59%  86.65%
1000 UNO 085 1.08 1.35 1.52 171 1.95 2.59 2.59 3.00 2.98
UCOT 427 5.41 6.76 7.60 8.56 9.75 1297 1296 1545  14.90
UC 18732 17841 17235 16430 15046 13619 12091 10849 9965  87.68
TAR  9822%  98.19%  97.83%  9692%  9593%  94.85%  94.44%  9431%  92.96%  93.18%

Yajie Zhang, Ce Yu, Chao Sun, Zhaohui Shang, Yi Hu, Huiyu Zhi, Jinmao Yang, and Shanjiang Tang. 2023. A Multilevel Scheduling
Framework for Distributed Time-domain Large-area Sky Survey Telescope Array. The Astronomical Journal 165, 3, 77.
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x: B W i e M/'\’l il g:f\"“ o s e e T EI{ A e e A ] o Table 3. Median and standard deviations of the airmass and 5o
- e X et d : s // r \H > // . limiting magnitude, and four metrics (UNO, UCOT, UC and TAR)
87, e e ——— e e «»  under different alt constraints after the duration of 10 long-term
go[ 2o m w0 w0 » o omow ) 10200 scheduling processes. There is not much difference in scheduling
.‘ [ / _ metrics. And the observations closer to the zenith can obtain better
> % ] observation quality.
T e E
i : Alt>0deg Alt>30deg Alt >60 deg
L . | EE— L e . Airmass 1.37,0.32 1.30,0.25 1.07, 0.04
= e e S o Limiting Magnitude 23.54,0.30  23.59,027  23.78,0.17
’°° "l UNO 2.65 2.01 2.48
g i UCOT 13.25 10.03 12.41
s e uc 37.56 30.53 27.89
fuo i TAR 93509  92.89%  84.44%

Figure 9. Coverage of cumulative observation time distributions and histograms of 5o~ limiting magnitudes of the input 10 sites and 200 fields
under various alt constraints after the duration of 10 long-term scheduling processes. The first column shows the locations of input sites and
fields. Fields and times with poor observation quality are removed. Moreover, the fields around the zenith will be prioritized.

Yajie Zhang, Ce Yu, Chao Sun, Zhaohui Shang, Y1 Hu, Huiyu Zhi, Jinmao Yang, and Shanjiang Tang. 2023. A Multilevel

Scheduling Framework for Distributed Time-domain Large-area Sky Survey Telescope Array. The Astronomical Journal 165, 3 , 77.
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