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suanpan-I3 package for traditional Chinese 7-beads

suanpan(abacus) —> A

Nan Geng <nangeng@nwafu.edu.cn>

2026 4~ 8 H 12 H v2.1.1

4 Introduction

suanpan-13 is a traditional Chinese 7-beads suanpan drawing package utilizes 13draw
and TikZ, and is developed with Expl3. It can effectively manage both upper and lower

beads, while also considering bottom bead, top bead, and hanging bead.

This package offers a unique environment for drawing suanpan, denoted as suanpan.
Within this environment, 8 specialized macros are available for the creation of suanpan.
The \rod macro is used to lay out a single rod, while the \rod* macro draws a counting
point on this rod’ s beam. The \rods macro is capable of laying out a set of rods. The
\bead macro colors the specified bead. The \beads macro colors all inner beads that are
near the beam, while the \beads* macro colors all outer beads that are far from the beam.
The \rodmark macro marks all rods on beam. Lastly, the \mkframe macro is used to lay

out the left and right frames of an abacus.

At the same time, the package offers customization options for suanpan, including line
width, draw color, fill color, bead space, rod space, etc. These can be configured through

package options, suanpan environment options, or the \suanpanset macro.

NOTE: The color names appearing throughout this documentation are defined in the

ninecolors package.

17



5 Interface

5.1 suanpan environment

suanpan \begin{suanpan} [{options)]

New: 2024-08-20

\end{suanpan}
Updated: 2026-08-12

Typesetting 7-beads Chinese suanpan with [{options)].

Within the suanpan environment, \rod, \rod*, \rods, \bead, \beads, \beadsx*,

\rodmark and \mkframe 8 specialized macros are available for the creation of suanpan.

[(options)] is a key-value list for line width, draw color, fill color, bead space, rod

space, etc.
[{options)] is environment’s local setting.

NOTE: You should remove all blank lines in suanpan environment.

\centering

-

\suanpanset{scale = 0.65}

N

\begin{suanpan}
\rod{1}{0}
\rod{2}{3}
\rod{3}{0%}

\end{suanpan}

w

-~

o

[}

a

5.2 suanpan’s specialized macros

5.2.1 \rod—single rod

\rod \rod {(num)} {(val)}

New: 2024-08-20

Updated: 2024-09-04

The \rod macro is used to lay out a single rod.

The {(num)} argument numbers the rods from left to right. The {(val)} is the number
to be represented on the rod from 0 to 20. For number within [0, 9], it is represented using
4 lower deck beads and 1 upper deck bead. Numbers within [10, 15] are represented
additionally using bottom bead and top bead. For numbers within [16, 20], hanging bead

is also required for representation.

The starred version \rod* will draw a counting point on this rod’s beam.

18



\rods

New: 2024-08-20

Updated: 2026-08-11
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\rod{1}{1} 7% normal rod

\rod{2}{6%}

\rod*{3}{10} % counting point and
7 % bottom bead
\rod{4}{12} ¥ top bead
\rod{5}{18} 7% hanging bead

w
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10| \end{suanpan}

5.2.2 \rods—a set of rods

\rods {(val list)}[{counting point string)]

The \rods macro is used to lay out a set of rods.

The {(val list)} is a value list of each rod separated by commas. Each rod number is

automatically numbered from left to right.

Each value in {{val list)} is the number to be represented on the rod from 0 to 20. For
number within [0, 9], it is represented using 4 lower deck beads and 1 upper deck bead.
Numbers within [10, 15] are represented additionally using bottom bead and top bead.

For numbers within [16, 20], hanging bead is also required for representation.

The {(val list)} supports range syntax: ‘start-end‘ for a continuous range with step
size 1 (e.g., ‘4-7° — ‘4,5,6,7‘), and ‘start-end-step‘ for an arithmetic progression (e.g., ‘4-7-2¢
— ‘4,6°).

The {(val list)} also supports repetition syntax in the form ‘value[count]‘ (e.g., ‘5[3]*
expands to ‘5,5,5%).

The [{counting point string)] is used to indicate the rods where counting points should
be drawn. Each character corresponds to a rod, and “*” indicates that the rod has a
counting point, while other characters indicate no counting point. When the length of the
mark string is greater than the number of rods, the excess marks are ignored; when it is

shorter, the remaining rods will have no counting point.

NOTE: All spaces in the [{counting point marks)] will be ignored.
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\bead

New: 2024-08-20

Updated: 2026-08-11

\centering

—

\suanpanset{scale = 0.65}

N}

\begin{suanpan}
\rods{0-1, 6-18-6, 0[2]}[x.*-]

\end{suanpan}

w

N

w

5.2.3 \bead—-color bead

\bead {(num)}{(pos 1list)}{(fill color)}[(draw color)]

The \bead macro fills the specified bead.

The {(num)} is the same as for \rod; the {(fill color)} argument defines the fill color
and the comma-separated {(pos list)} argument tells which bead has to be colored in
{(num)} rod. The [(draw color)] option gives the draw color (default is inner bead draw

color).

The {(pos)} in a rod is numbered from the bottom up in the order 1,2,---,11. The
lower deck beads occupies position 1,2,---,7, the upper deck beads occupies position

8,9, 10, and the hanging bead occupies position 11 between 9 and 10 .
The {(pos list)} supports range syntax with a step of 1: ‘start-end’ denotes a contin-
uous range (e.g., ‘4-7’" expands to ‘4,5,6,7).

NOTE: This type of bead is called a float bead, which refers to beads whose colors
are dynamically specified by the \bead or \beads command, independent of the default

color settings for inner and outer beads.

\centering

-

\suanpanset{scale = 0.65}

N

\begin{suanpan}

4| \rods{0, 0, 7, 11, 8, 19}

5| \bead{1}{1}{brownb5}

6| \bead{2}{5}{brown5}

7| \bead{3}{6}{red5}

s| \bead{4}{7}{red5}

9| \bead{4}{8}{azureb}

| \bead{4}{9}{yellow5}

11 \bead{5}{10}{violet5}

12 \bead{6}{4-6,11}{teald} [magentab]

13| \end{suanpan}

w
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5.2.4 \beads—color inner/outer beads

\beads \beads {(num)}{(val)}{(color)}

New: 2024-08-20
Updated: 2024-09-01
The \beads macro fills all inner beads that are near the beam.

{(num)} and {(color)} are the same as for \bead; the {(val)} argument is the same

as for \rod.

The {(color)} is fill color for inner beads. it also sets innerdrawcolor to be used for

inner beads drawing color.

The starred version \beads* is used to color outer beads of {(num)} rod. it also sets

outerdrawcolor to be used for inner beads drawing color.

NOTE: This macro can only select the inner beads or the outer beads for coloring,

you can’t select both the inner and outer beads at the same time.

\centering

[

\suanpanset{scale = 0.65}

N}

\begin{suanpan}
\rods{0, 0, 7, 11, 8, 19}
\beads{3}{7}{teald}
\beads*{5}{8}{azureb}

\end{suanpan}

w

~

w

(=}

N

5.2.5 \rodmark rod(s) marking on beam

\rodmark  \rodmark [(st)]{(marker list)}

New: 2024-09-04

The \rodmark macro marks the rod(s) on the beam.
The [(st)] argument is the start rod and {(marker list)} is the marker list.

NOTE: If the number of {(marker list)} exceeds the number of rods from [{st)], the
excess markers will be ignored. In the {{marker list)}, it is possible to use a pair of “{}”

grouping to indicate blank marker.

21



1| \centering

2| \suanpanset{scale = 0.65}

3| \begin{suanpan}

4| \rods{0, 2, 6, 6, 9, 0}

5| \rodmark{4,{},2,1,0,-1,-2}

6 | \end{suanpan}

1| \centering

2| \suanpanset{scale = 0.65}
3| \begin{suanpan}

4| \rods{0, 2, 6, 6, 9, 0}
5| \rodmark([2]{Q,C,X,I}

¢ | \end{suanpan}

5.2.6 \mkframe—Ilayout frame

\mkframe \mkframe

New: 2024-08-20

Updated: 2026-08-11

The \mkframe macro is used to lay out the frames of a suanpan.

R

\centering

-

\suanpanset{scale = 0.65}

N

w

\begin{suanpan}
\rods{0, 6, 12, 18, 0}

\mkframe

~

w

\end{suanpan}

[=}

5.3 \suanpanset

\suanpanset \suanpanset {(options)}

New: 2024-08-20

The \suanpanset macro offers customization options for suanpan, including line

width, draw color, fill color, bead space, rod space, etc.
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The {(options)} is a key-value list.

The options set by the \suanpanset are valid for all subsequent suanpan environ-
ments. This is useful for global style settings that apply to multiple suanpan drawings in

a document.

6 options

The suanpan-I3 package offers customization options for abacus, including line width,
draw color, fill color, bead space, rod space, etc. These can be configured through package

[(options)], suanpan environment [(options)], or the \suanpanset macro.

It is strongly recommended that suanpan options be set globally for a document
uniformly via [{options)] of packages to save compilation time. Frequent use of [{options)]
in suanpan environments or use of the \suanpanset command to set suanpan options
should be avoided.

The [(options)] is a comma-separated list of options in the form {(key)}={(value)}.
The {(value)} can be omitted for some options. For the same option, subsequent settings

will override the previous one.

The suanpan-13 package uses IXTEX3 style key settings, supporting different types and
levels of options. In the key list, spaces around “=" do not affect the settings. However,

it is important to note that blank lines are not allowed in the list.
The “=true” in the {(option)}=true for Boolean types can be omitted.

Furthermore, to enhance compilation speed, the package utilizes a component caching
mechanism that reuses previously drawn components such as beads and rods, thereby
avoiding repeated rendering. Consequently, changes to certain options (e.g., colors, dimen-

sions) will affect all subsequent drawing operations that rely on these cached components.

6.1 draft
draft = (draft) (init: false)
Draft mode.
The [(draft)] option speeds up compilation by drawing beads using round cap line,
at same time it will remove all highlight of bead(s), rod(s) and frame.

At the same time [{draft)] option will set the [{empty)] option to false to remove
all beads on empty rod.

NOTE: Suanpan layout in draft mode may differ from the desired layout.
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% \usepackage [draft] {suanpan}

—-

N}

\centering

w

\suanpanset{scale = 0.65}

IS

\begin{suanpan} [draft]
\rods{0, 6, 12, 18, 0}

\end{suanpan}

w

=)

6.2 empty
empty = (empty) (init: true)

Remove beads on empty rod or not.

The [(empty)] option will remove all beads on empty rod.

NOTE: If necessary, you can use the \bead or \beads* macro to draw bead(s) for the

-8

empty rod.

\centering

-

\suanpanset{scale = 0.65}

N}

\begin{suanpan} [draft, empty=false]
\rods{0, 6, 12, 18, 0}
\beads*{5}{0}{gray6}

\end{suanpan}

w

-

w

o

6.3 line width
linewd = (linewd) (init: 1pt)

Drawing line width.

The [(linewd)] is used to set the line width of the frame inner, and will also set the
line width the frame outer to 3.5 times linewd, and the rod and bead line widths to 0.1

times linewd.

\centering

-

\suanpanset{scale = 0.65, linewd = 1.5pt}

N

\begin{suanpan}
\rods{0, 6, 12, 18, 0}

\end{suanpan}

w

-~

w
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6.4 bead height

beadh = (beadh)

The height of bead.

6.5 bead diameter

beadd = (beadd)

The diameter of bead.

6.6 rod diameter

rodd = (rodd)

The diameter of rod.

NOTE: The rodd should be smaller than the beadd.

—

N

w

~

w

[

N}

w

~

o

[

N

w

'

S

(init:

6mm)

\centering

\suanpanset{scale =

\begin{suanpan}
\rods{0, 6, 0}

\end{suanpan}

0.65, beadh =

9mm}

(init: 1

1.5mm)

\centering

\suanpanset{scale

\begin{suanpan}
\rods{0, 6, 0}

\end{suanpan}

0.65, beadd =

18mm}

(init:

3.5mm)

\centering

\suanpanset{scale

\begin{suanpan}
\rods{0, 6, 0}

\end{suanpan}

0.65, rodd =

1.5mm}
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6.7 frame width

framew = (framew) (init: 6.5mm)

The width of frame.

\centering

-

\suanpanset{scale = 0.65, framew = 3.5mm}

N

w

\begin{suanpan}
\rods{0, 6, 12, 18, 0}

\mkframe

-~

o

\end{suanpan}

[}

6.8 rod spacing
rodsep = (rodsep) (init: 1.5pt)

The spacing between suanpan rods.

¥

NOTE: The [(rodsep)] will change the width of the suanpan.

\centering

-

\suanpanset{scale = 0.65, rodsep = 7.5pt}

N

\begin{suanpan}
\rods{0, 6, 0}

\end{suanpan}

w

-~

w

6.9 bead spacing
beadsep = (beadsep) (init: 0.9pt)

The spacing between suanpan beads.

-

\centering

N}

\suanpanset{scale = 0.65, beadsep = 2pt}
\begin{suanpan}
\rods{0, 6, 0}

\end{suanpan}

w

=

S

NOTE: The [(beadsep)] does not change the size of the suanpan. But the height of
each bead will be changed. In addition, too small a bead height will cause distortion of

the rounded corners of the bead.
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6.10 scale
scale = (scale) (init: 1.0)

Scaling factor of whole suanpan.

\centering

—

\suanpanset{scale = 1.20%}

N

3| \begin{suanpan}
4| \rods{0, 6, 0}
5 | \end{suanpan}
6.11 frame color
framedraw = (framedraw) (init: black)
Frame drawing color.
1| \centering

\suanpanset{scale = 0.65, framedraw = brown3}

N

\begin{suanpan}
\rods{0, 6, 0}

\end{suanpan}

w

IS

w

NOTE: Frame colors include inner and outer of frame and beam colors.

6.12 rod drawing color
roddraw = (roddraw) (init: black)

Rod drawing color.
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< G
(=~ ) 1| \centering

—a— 2| \suanpanset{scale = 0.65, roddraw = red8}
3| \begin{suanpan}

i i| \rodsfo, 6, 0}

DD | \end{suanpan}

(W [ [

(W & [

6.13 rod filling color
rodfill = (rodfill) (init: white)

Rod filling color.

1| \centering

2| \suanpanset{scale = 0.65, rodfill = brown6}
3| \begin{suanpan}

4| \rods{0, 6, 0}

5| \end{suanpan}

6.14 outer beads drawing color
outerdraw = (outerdraw) (init: black)

The outer beads'drawing color.

\centering

—

\suanpanset{scale = 0.65, outerdraw = red8}

N

\begin{suanpan}
\rods{0, 6, 0}

\end{suanpan}

w

IS

w

6.15 outer beads filling color
outerfill = (outerfill) (init: black!40)

The outer beads filling color,

1The outer bead is that is not counted away from the beam.
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\centering

-

\suanpanset{scale = 0.65, outerfill = yellow6}

N}

\begin{suanpan}
\rods{0, 6, 0}

\end{suanpan}

w

=

w

6.16 inner beads drawing color
innerdraw = (innerdraw) (init: black)

The inner beads?drawing color.

\centering

-

\suanpanset{scale = 0.65, innerdraw = red8}

N

\begin{suanpan}
\rods{0, 6, 0}

\end{suanpan}

w

IS

w

6.17 inner beads filling color
innerfill = (innerfill) (init: black)

The inner beads filling color.

\centering

—

\suanpanset{scale = 0.65, innerfill = red5}

N

3| \begin{suanpan}
4| \rods{0, 6, 0}
5| \end{suanpan}
6.18 mark font
font = (font) (init: \bfseries\small)

The font of mark(s).

2The inner bead is that is counted near to the beam.
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6.19 highlight pos/angle

beadspot = (beadspot)

—-

N

IS

o

(=}

<

\centering
\suanpanset{scale = 0.65,
font=\rmfamily\large}
\begin{suanpan}
\rods{0, 2, 6, 6, 9, 0}
\rodmark{4,3,2,1,0,-1}

\end{suanpan}

The bead’s highlight angle(int deg.).

(init: 0)

\centering

-

N

\begin{suanpan}

4| \rods{0, 0, 7, 11, 8, 19}
5|  \bead{1}{1}{brown5}

6| \bead{2}{5}{brown5}

7|  \bead{3}{6}{red5}

s| \bead{4}{7}{red5}

o| \bead{4}{8}{azureb}

10| \bead{4}{9}{yellow5}

1 \bead{5}{10}{violet5}

w

13| \end{suanpan}

\suanpanset{scale = 0.65, beadspot = 180}

12 \bead{6}{4-6,11}{teald} [magenta5]
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Change History

v1.0.0
General:
v1.0.1
General:
v1.1.0
General:
vl.l.1
General:
v1.1.2

General: add empty option to remove beads on

first version.

rename \beadclr to \bead.

adde \beads macro.

add English documentation.

empty rod. . ...
v1.1.3
General: add draw color option to \bead, change
pos to clist and set default bead draw color to
innerdrawcolor.
add highlight to bead(s)
add highlight to rod(s) and beam

change \beads macro inner beads draw color to

innerdrawcolor and outter beads draw color
to outerdrawcolor. ....................
highlight all frame and remove arguments of
\1lrframe, at the same time change \lrframe
to \mkframe.
v1.2.0

General: add \rodmark macro for marking rod(s)

on beams.
v1.2.1

General: change bead(s) figure to a single round

cap line in draft and remove all highlight of
bead(s), rod(s) and frame.

Index

9

v1.2.2
General: add beadh, beadd, rodd and framew
options to set the base size of suanpan. . .. .. 10

1

5

add font option to set the font of mark. . ... ..
v1.2.3
General: ball and add beadspot option to set the
angle of shading.
v1.2.4
General: remove tikz patch.
v2.0.0

General: add counting point string option.

add numrods option to set the maximun
number of rods. . ...... ... ... .. ...
improved error reporting; added static
component caching to avoid redundant
drawing and reduce TikZ overhead; renamed
‘bid‘ commands to ‘bead’. .......... .. ....
support interval syntax in the form ‘start-end’
or ‘start-end-step’ for \rods.
v2.0.1

General: removed numrods option and lifted

abacus size restriction; fixed rod value range
checking bug.
v2.1.1

General: Added support unit caching to reduce

redundant drawing; added range syntax and
repetition syntax for \rods; added range
syntax for \bead position list. ............. 1
support repetition syntax in the form

‘value[count]’ for \rods.

The italic numbers denote the pages where the corresponding entry is described, numbers under-

lined point to the definition, all others indicate the places where it is used.

B
\bead . ... ... o,
beadd (option) .............. ... ... .... 10,
beadh (option) .......................... 10,
\beads ... ... 0,
beadsep (option) ........................ 12,
beadspot (option) ....................... 16,
D
draft (option) ................ ... ... ..... 9,

23

31

E
empty (option) . ... ... 9, 24
F
font (option) . ......... .. ... .. .. 15, 29
framedraw (option) ...................... 13, 27
framew (option) ......................... 11, 26
I
innerdraw (option) ...................... 15, 29
innerfill (option) . ..................... 15, 29



linewd (option) . ............. ... ... 10,24 Nrod .. 4, 18
rodd (option) ................. . .. ... ... 11, 25
M roddraw (option) ............... . .. ..., 13, 27
\mKframe . ...........iiia 8, 22 rodfill (option) ........................ 14, 28
\rodmark . .. ... 7, 21
(0} NTOAS « .ot 5,19
options: rodsep (option) . ............ ... .. ... .. .. 11, 26
beadd ........ ... ... ... . oL 10, 25
S
beadh ........ ... ... .. il 10, 25
scale (option) . ................ ... ... ... 12, 27
beadsep ............. ... ... .. 12, 26
SUANPAIL . &ttt vttt e e 4, 18
........................... 16, 30
beadspot ’ \suanpanset ....................... 8, 9, 22, 23
ATAEE © oo oot 9, 23
emPEY . ... 9, 24 T
font ........ ... ... 15, 29 TEX and BTEX 2¢ commands:
framedraw ............ ... ... .. ... ... 13, 27 \bead """""" ]) 47 67 93 17} 183 207 217 247 31
FTAMEW .« o o o e o e oo oo 11, 26 \beadclr . ...... ... ... 31
innerdraw ............... ..., 15, 29 \beads ............. 1, 4, 6, 7, 17, 18, 20, 21, 51
[ [
IMNETFIlL o oottt 15, 29 \beads* ... 79,17, 18, 21, 24
begin ........ ... .. 1
TINEWA .« oottt 10, 24 \begin 4 18
\bfseries ........... .. ... 15, 29
outerdraw . .............. ..., 14, 28
Nend . ... 4, 18
outerfill . ............. ... .. 14, 28
\lrframe ........ .. ...t 31
-
rodd .. ... ... 11, 25 \mkframe . ... ... 1,4, 8, 17, 18, 22, 81
roddraw . ... 13, 27 \LOA o 1,4, 17, 18, 20, 21
rodfill ......... ... ... 14, 28 NLOA* + v o oo 5,17, 18
TOASED .« v vt vt 11, 26 \rodmark . ............... 1, 4, 7, 17, 18, 21, 81
scale ... 12, 27 \NLOdS v 1, 4, 5, 17-19, 31
outerdraw (option) ...................... 14, 28 \SMALl .ot 15, 29
outerfill (option) . ..................... 14, 28 \suanpanset .................. 1, 8, 17, 22, 23
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