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Z \L | Confomms to FITS stendaxd ) BIAS (Bias Images As Syntax) is a . :
: |5/ mumbex of srray dimensions 5 programming language that encodes logic as )
N = 5 CCD bias frames. Inspired by Piet [1], it was :
j ) T / This FITS file 1s a BIAS program. ' created as an exercise in experimental visual 5
= '"Compute RO = R1 + R2.' » ) S ) » -., . -
'giig-ll;ATA' ; E,]?Ie&gu;:ta ls:’iciecar. (binarxl( ct:iable) ex;:ension. programmlng.
'TinyAdderx' ¢ '
Zf ”:E:f"aryTTa:"e y BIAS is capable of general-purpose |
ile it Tools €
: - CONSTZD | ,'.~ programming, but is classified here as an o \
\ ) esoteric programming language (esolang) A
- I due to its unconventional visual syntax. The
" s language was developed with assistance _ )
- from Microsoft Copilot. ! -
... d d . -
: operand oraering
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"~ Hybrid Data Sidecar 3 »  Opcodes and Operands
BIAS programs support two data sidecars. FITS headers I A R A W O R Ay Opcodes specify operations. Operands provide instruction 1,

. provide simple key-value data and metadata.
A BIASDATA BINTABLE extension provides
- bulk numerical input such as constants,

arrays and tables.

parameters. BIAS programs are organised so that opcodes
appear as central pixel regions surrounded by
satellite operand regions. Operands are
L ordered by clockwise angular displacement
- measured from the positive x-axis of a
Cartesian plane centred on the

) . g y 1 ; opcode centroid.
- / BIAS runs on FITS files with a 16-bit (0-65535) intensity range. Reserved bands in

the intensity range are treated as BIAS syntax. Other pixels are ignored as
background data. BIAS instructions comprise pixel regions of common mean pixel

intensity. :
Yy A, " A BIAS scans FITS images top-to-bottom and left-to-right. Background pixels are skipped. : S A . .
Wi T g A 4-connectivity flood fill bounds each instruction region. Region extent and centroid are N A RC I _ TR
RN A calculated, and the region classified as an opcode or operand. Scanning continues until all AN Inst T t ti b o
instruction regions have been identified. A% ST CLIOFEONSTFUCHON ~ ,
. Each BIAS opcode and operand has ‘ o T . !
' a dedicated mean region intensity band. AR o
Opcode regions may have associated operand § #a ai h -
- \ ¥ L regions. E.g., 100 + 17 may use an ADD opcode NSRSty
X FITS Image o Sl R D A S i &40 0 and two operand regions. WP AR T
b ‘ .- e : . ) : ) R o ’ : " .
BIAS is an esoteric programming Y o 1 O (wly Associating operands to opcodes is done by adjacency. WSS St
language that encodes programs as A W), Aone-pixel gap associates an operand with an & Sl T
; astronomical CCD bias frames. < T @0  opcode. To avoid ambiguity, regions may not B v e

Operands are positional parameters for opcodes. AT AR
Ordering is determined geometrically. Operands St S

from the positive x-axis centred on the ¥ e R
opcode centroid. . '

“‘Bras.Images As Syntax . , A
WA oS iy ATy ST AL AT L , Opcodes and their ordered operands are then  BEE -
I L T A TS SRR s TN . A LT L g N T | - saved as BIAS Instructions. o s
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#888  Program Output

e, Example output from a Python interpreter is shown S A' , " oy e - ..‘.
X, below. It reads two floating point values from a data - - Uy : N A TS AT Y N0
" sidecar and sums them. BIAS code is the central image, AR, ' ;
A e above right. L
; ® (.venv) PS C:\bias-images-as-syntax> python src/python/ o h
' o™ -~ \ bs_interpreter.py examples/tiny-adder.fits
R SOk I BIAS program result: 100.0 + 17.0 = 117.0. Execution Pointer Y
BIAS example program output. BIAS maintains an execution pointer that traverses program pixels. Pointer
3 Floating point addition is demonstrated: state includes the current pixel, active region and traversal direction. YA
100.0 + 17.0 = 117.0. A
The entry opcode is the region whose centroid is nearest the image's : y
top-left corner. Ties are resolved using the operand-ordering geometry. ‘ e
After executing the entry instruction, the execution pointer :
traverses the image. Instructions execute when opcode | =
regions are encountered. Flow may be altered by ‘i THE UNIVERSITY OF (IS
traversal-direction changes or JUMP instructions. . SYDNEY 2

Execution halts at the image boundary.
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