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This study proposes a system that incorporates an interactive compiler in a domain-specific language (DSL)
for scientific computing code developers. The DSL is designed to separate the nature of the computation
from optimization for computational efficiency. The DSL employs a two-stage execution, where execution
generates dynamically optimized scientific calculation code, and the actual computation is performed by
executing this code. In conventional systems with similar designs, code optimization has been difficult in
some cases due to the separate limitations of human and automatic optimization. In this study, we propose
a compilation system that incorporates an interactive approach to solve this problem. The compiler com-
putes and displays information that is difficult to analyze humanly, while complex cases that are difficult to
optimize automatically are directed by humans while referring to the data.
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#pragma MPI
for (y=0; y<MAXLEN2;y++){
#pragma MP
for (x=0;x<MAXLEN1;x++){
--- inside algorithm ---
}
}
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#pragma MPI
for(z=0;z<MAXLEN3;z++){
#pragma MP
for (y=0; y<MAXLEN2;y++){
for (x=0;x<MAXLEN1;x++){
--- inside algorithm ---

}
}
}
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#pragma omp parallel
for(int y = 0; y < 100; y++){
for(int x = 0; x < 100; x++){
fIx10y]l = x + y;
}
}
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Halide::Func f;
Halide::Var x, y;
Halide::Buffer<int> output;
f(x, y) = x + y;

f.parallel (y);

output = f.realize (100, 100);
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result[grand] = ( childl.x + child2.x : parentl,2 € grand)
child1€parent1 child2€parent2
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input.set_data("./data.dat")

input .has (grand.has(
parent.has(child)))

child.is(childl).is(child2)
parent.is(parentl).is(parent2)

# ---- algorithm ----
calci[childl, child2] ==

9 childl.attr("x")

10 + child2.attr("x")

11 calc2[parentl, parent2] ==
12 calcl[child.in(parentl),
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13 child.in(parent2)]
14 + calcl[child.in(parentl),
15 child.in(parent2)]
16 calc3[grand] ==

17 calc2[parent.in(grand),

18 parent.in(grand)]
19 # ---- end algorithm ----
20

21 # ---- scheduling ----

22 calcl.interactive_optimize ()
23 calc2.interactive_optimize ()

24 # ---- end scheduling ----
25

26 # ---- compile ----

27 calc3.compile ()

28 # ---- end compile ----
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compile start

calcl interactive optimize
argument childl, child2
usage calc2
max child size
child2:1leaf

childl:leaf,

minimum child size childil:
leaf, child2:1leaf

median childl:leaf, child2:
leaf



calc2 interactive optimize
argument parentl,
usage calc3
max child size
parent2:1000
minimum child size
parent2:5

median parentl:7,

parent?2
parent1:1000,
parentl:5,
parent2:7

I suppose MP to calcl

I suppose MPI,
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calc2> pwd
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calc2> select parentl[0]

{
child: object [30],
argument of calcl
x: int (10),
y: int (20),
}
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parentl1 [20] has child [1000]
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{
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}

calcl> use MP
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calcl optimize : MP

calc2 optimize MPI, work_steal

compile end
end IZ X > THEENS 2 V2K T T 5. calel &
calc2 IZZ N Z 1 MP, MPI work_steal 25 X 41
T3 ZEZ2MERT 5, MGy 2 VO 7RI R0E



LRV v —Icllo7 C++a— 2 hsn 3,

4 FEHESERORE
PREgEfEtE o b B AHEEEIEEZ Y B, &
W a— PO ICB T 2 MR % 2T . BT
DSL #¥EE L, ®EEWIcE Y IR 2R %
B A3 Z LT, AEEav 34 I 23mNIca—
PR ZITA RS AT L2 RE L, ZOVAT A
T a v VBERZFHLTE D, AWZ%
t v MRS B 2 v o84 T DRI L,
a2 v R4 5 O HBERGELDS R EE I AR e v
b AR ECD ALY Chfl 3 — PR AR Y% 5
LEETwE, SHBOPEE LT, 2v 81 TOH
Bk OFMEM ORI & 4T 5 LD 5. K, £0

R EHET 2007 L 2V XL IEFHEIR & K
AEPHHEEEZ T35, Fi, HIEIZ EDSL OB%E
HWH oL OMAAA L RBEILDAH S Z L3
TE 2%, EDSL @2 —¥» 4 EH el 2 flAiA o
LMD THA VOB TRETH 3.

2 E Xl

[1] Arie Van Deursen, Paul Klint, and Joost Visser.:
Domain-specific languages: An annotated bibli-
ography. Sigplan Notices, Vol. 35, No. 6(2000),
pp. 26-36.

[2] Jonathan Ragan-Kelley, Connelly Barnes, An-
drew Adams, Sylvain Paris, Frédo Durand, and
Saman Amarasinghe.: Halide: A Language and
Compiler for Optimizing Parallelism, Locality, and
Recomputation in Image Processing Pipelines. In
ACM SIGPLAN Notices, Vol. 48, No. 6(2013), pp.
519-530.



