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Data Compression Method with Low Memory Consumption
for BlueScript, an Interactive Language Runtime System
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Abstract: BlueScript is an interactive language runtime system for microcontrollers (MCUs) with a novel
architecture. It compiles applications on a host machine and transfers the native code via Bluetooth Low
Energy (BLE). However, limited BLE bandwidth increases transfer time, especially for larger applications
with imported libraries, reducing interactivity. To mitigate this, we consider utilizing data compression to
reduce transfer size. Traditional compression methods, however, demand significant MCU memory, limiting
the size of executable native code. In this paper, we propose three methods to improve the interactivity of
BlueScript by taking ZIP as an example, aiming to reduce communication time through data compression
while minimizing memory consumption on microcontrollers. Experimental results show significant memory
reduction and improved interactivity compared to the current approach.
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Fig. 1 Processes for using ZIP in BlueScript.
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% 1 BlueScript X»F~¥—27 7077 A (1)
Table 1 BlueScript benchmark programs (1).

SP2ACEIZ 1)

Ry F=—0% e LOC /SAFJH A4 X [B]
1277 *1 LZ77 JEfa D FE% 156 1,431
1278 *2 LZ78 A DFE%E 299 3,738
lzss *3 LZSS A D IS 1,215 9,692
mini-db *4 il F— s R—A LY v DERE 577 6,546
small-search-engine *>  AfEIGMER Y 2 7 4 DFEHE 336 4,868

% 2 BlueScript X F~¥—7 70T T L (2)
Table 2 BlueScript benchmark programs (2).

EIVVAY 1% 17)

NyFv—=2% LOC NAF)H 41X [B]
bounce 106 1,118
list 91 1,106
mandelbrot 95 753
nbody 201 2,490
permute 55 557
queens 73 717
sieve 50 433
storage 69 750
towers 97 1,180

% 3 BlueScript X Fx—27 7077 A (3)
Table 3 BlueScript benchmark programs (3).

TN VED

Ny Fx—=s% LOC N1+ %A X [B]
cre 125 5,813
sha 43 9,120
fft 67 17,228
fir 119 25,385
iir 189 22,124
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*1

https://github.com/yourtion/LearningMastering Algorithms-
C/blob/master/source/1z77.c

*2 https://github.com/SteCicero/1z78

*3 https://github.com/MichaelDipperstein /lzss

*4 https://github.com/anishbasu/mini-db

*5  https://github.com/lord-charite/Small-Search-Engine
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£ 4 MINIZ LIRETHIIBI 5 SRAM HEE [KB]
Table 4 SRAM consumption of MINIZ and proposal [KB].
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Fig. 2 Compression ratio of MINIZ and proposal before reset.
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Fig. 4 Transfer time of MINIZ and proposal before reset.
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. 2025)
Listing 1: V7 F )ty MZHATLI—F
1 function foo() {
2 const arr = new Array<integer>(5);
3 for (let i = 0; i < arr.length; i++)
4 arr[i] =i * 2;
5 let sum: integer = 0;
6 for (let i = 0; i < arr.length; i++)
7 sum += arr[i];
8 let max: integer = O;
9 for (let i = 0; i < arr.length; i++)
10 if (arr[i] > max)
11 max = arr[il;
12 }
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Fig. 5 Compression ratio of MINIZ and proposal after reset.
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