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Algorithm 1 Construction of a MEWST
Input: Graph G = (V, E, w).
Output: MEWST T.

1: Find the vertex with largest volume r . Run breath-first
search from r to obtain the unweighted distances between
it and all other vertices.

2: Compute the effective weights, via like (19), to get a graph
G = (V,E, Wep).

3: Run the Kruskal algorithm on G 1o get MEWST T.
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Algorithm 2 feGRASS: Fast and Effective Graph Spectral
Sparsification
Input: Graph G = (V, E, w), the number of edges added to
the spanning tree of G for producing the sparse graph: «.
Output: Sparse graph P, which is spectrally similar to G.
1: Run Algorithm 1 to obtain MEWST 7. Set P =T.
2: Compute effective resistances R, of off-tree edges in 7.
3: Sort off-tree edges by w(e)R, in descending order to get
an edge list OffTreeEgdes.

4: for k=110 |E|—|V|+ 1 do

5 if o edges have been added into P then
6: Break.

7 end if

8 Get edge e =0ffTreeEgdes|k].

9: if ¢ = (i.j) is not marked then

10: Add e into P.

11 Compute high-voltage vertices and low-voltage ver-
tices using B-layer BFS from i and j respectively.
Mark the off-tree edges similar to e, based on i, j,
and the reached vertices in BFS.

12: end if

13: end for
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1. IRBEEENT XXM
a. main.cpp JRMRRE{E;
b. Eigen SkITH-HRIE;
c. oxoxmtx B NI
d. refer-xxxtxt SHBERH,
2. BEFERITE
a. JRFEALE: /publicl/soft/IPCC/2022/final/feGRASS tar
b. ZZ%iFsE gcc8.1.0
c. SEHRIFILE. module load gee/8.1.0
d. EARFSHS: g++ -0O3 main.cpp -0 main
e. EHSHEIE{THS: srun -p IPCC -N 1 ./main bynl.mtx
3. DURIHIAY resulttxt LR AIEAGOE, RRERIBINFH L ESRL, ERXENSSRIXME—
2, @i diff result.ixt <refer_file> ISIFZERAT M,
4. BREMEREA S MRS
a.  bynlmtx /HAREIE FEFEELH, BTREBIER, SRS
b. bynmtx /JNREENE, HEHFELH, THETARINARLIEL, SRS
. g-3989-158400.mtx EIEMEFAA T, TTANARFELYMEG, & /3
d. g-6997-83688.mtx EUIEMEFRB R, TTNRFELYMSG, & 1/3;
e. HLAKIEAFINGE 830 &, ITNRFELVMEG, & 1/3.
5. TITAMGHMEEIERETHN, HAEAEREETHR. SR,
6. IRMERXMHEE BSNERXMGIER, ANESUHRENME, BIBREIERRS, HfitRiE
B/ITE .
7. BN g-3989-158400.mtx, g-6997-83688.mtx HEARTEH .
8. TENHIEEN, ERTKARKEERZRESHEEMLL.
9. AUHMNEIEEASSLIFBRAMI A, BIRERRTEN:
a. if param_a == 0: call func_0();
else if param_a == 1: call func_1();
else : call func();
b. if elements > 10000: call MPI_func();
else : call OpenMP_func();
10. ZHEARTBETENRFENR, EFEEFBEAXMF Makefile Xft.
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