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Introduction

In previous papers in this series, we used the United Nations’ Universal Declaration
of Human Rights as a common text' to illustrate some of the differences across the
variety of writing systems that might appear in a modern database. On the right is
the Mandarin Chinese version of the two opening sentences of that document.

Each cell® is occupied by a single glyph. These glyphs, of which there are
thousands,’ are called {7 (hanzi) — a combination of Han () meaning
“Chinese” (Han people), and F- (zi), usually translated as “character” or “word.”

Logograms vs. Characters, Words, and Syllables

The word “character” however is quite misleading when comparing this Script
to others we’ve explored so far. Like other ancient writing systems such as
cuneiform and hieroglyphics, each hanzi is actually more akin to a logogram
(also called a logograph) than a “character” or “word” in the English sense.

The phrase “Chinese character,” however, is so commonly used as a translation
for hanzi, that we’ll reluctantly adopt that term in this document, but continue
to promote “Chinese writing” as a more useful/accurate translation of {}F-.

)Although each hanzi does represent a spoken syllable, Chinese writing is not a
syllabary in the same sense as Korean hangul®, which are formed from letters
(jamo). Likewise, hanzi are not necessarily “words.” Some single syllable hanzi
may be words, but many “words” are formed from more than one syllable.

ILogograms, written symbols representing a single morpheme or sound, are not
historical relics; even in the west, we use many of them on a daily basis. The
symbol 6, for example, is understood and interpreted the same way around the
globe. Unlike alphabetic characters such as A, however, 6 has a meaning but
no inherent phonetic value and, indeed, is pronounced quite differently
depending on the speaker’s language. Symbols like %, +, and &, as well as
road sign symbols, shorthand, and emoji fall into that same category.

The term “Chinese” as used in this document does not, by the way, refer to a

single spoken language, but is a collective term for a variety of often mutually
unintelligible dialects’. For our purposes, we can informally think of Hanzi as
being similar to the aforementioned 6 glyph — a commonly understood set of

written symbols. There is one important caveat to be aware of however.

WA W =

AN A, E AN E 2RSS, i1
A BETEAIRD, I B o8 SR IR ELARHDR 1

Mandarin Chinese (Piitonghuc 353815 ) translation of the UN’s UDHR Opening

Hanzi’s Flavors — X% (simplified) and % (traditional)

In the 1950s, the PRC/Chinese government defined “simplified” replacements
for some complex hanzi glyphs to help increase literacy, but traditional
Chinese (finti zhongwén ZERHIZ) is still in use both there and elsewhere;
either type might be found in the data of a global corporation.

Comparing simplified Chinese (ji#nti zhongwén f&{AH1Z) to traditional,
however, illustrates that “simplified” doesn’t necessarily equate to “simple.”
Compare, for example, the respective versions of “love” (ai): % and %.

Data from a given geographic area or entity will, of course, have mostly one
form or the other. Be aware that the choice of forms can be a sensitive subject.

Other early logographic writing systems such as Cuneiform — used at one time
by at least ten disparate spoken languages, and Hieroglyphics — used across
Egypt’s vast empire, both dropped out of use thousands of years ago, making
hanzi possibly the world’s oldest writing system still in continuous use.

Mesopotamian cuneiform (left), and
early Hanzi (right), are examples of
ancient writing systems, but only
Hanzi has been in continuous use
since it first appeared.

Hanzi was (and sometimes still is)
written from top-to-bottom, though
now mostly appears left-to-right.

See a comprehensive collection of translations of this text in most of the world’s languages at: https://omniglot.com/udhr/index.htm

The idea of a virtual “character cell” was introduced in the section Character Codes and Character Cells on page 8 of the first handout in this series, DDN-1 Exploring Alphabets.
These are spread across eleven different code planes in the Unicode standard, the two largest of which, u4e00 and u20000, contain over 20,000 and 40,000 glyphs respectively
Korean Hangul Script is discussed beginning on page 30 of the second handout in this series, DDN-2 Exploring Complex Text Layout.

Languages include Mandarin (standard Chinese), Cantonese (Yue), Wu (Shanghainese), Min (Minbei/Fuzhou), Minnan/Hokkien/Fukien, Xiang, Gan, Hakka, and many more.
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Han Script — The Taxonomy of a Chinese “Character”
Primitives, Strokes, Radicals, Characters, and Words

With the information presented in this document, an ability to write Hanzi won’t
be required for IT personnel to be able to handle normal maintenance or problem
diagnosis, but acquaintance with the basics can often help when determining the
most suitable source for assistance if problem escalation becomes necessary.

Explaining hanzi composition in taxonomic terms, while not common in tutorials
intended for language study, seems appropriate for programmers and database
designers who are familiar with the terms class, hierarchy, and the like. &
(bushodu), the word for Radical, is in fact composed of the hanzi %, meaning “unit
or section,” and &, meaning “first” — i.e. “section heading” — so why not “key?”

Using such an analogous perspective, the class hierarchy from lowest to highest
would be: Primitives, Strokes, Radicals, Hanzi (our “characters”), and Words.
Strokes and Radicals are often referred to collectively as Hanzi’s Components.

Strokes (ZE[Hi)

A (brush) Stroke is the smallest atomic element of a Hanzi “character” and,
depending on the reference you choose, there are as few as five or as many as
thirty-six, but most sources suggest the number in use today is thirty-two.

A Radical ([ /bushou) consists of one or more Strokes, and the same
Stroke may appear more than once in a single Radical. Once again, depending
on the source used, the number of Radicals given will vary, but the quantity
traditionally is considered to be 214. As with Hanzi, there are, naturally, both
traditional and simplified forms of some Radicals.

Each Hanzi consists of a Radical, and possibly one or more additional Strokes.

A Word consists of one or more cells, each containing one Hanzi.

Hanzi glyphs are constructed, not by aggregating miniature letters as we saw
with Korean, but from one or more of the brush strokes defined in Unicode

- ) L - L 1 ] 7 L

U31c0:1|U31cl:5{u31c2:5|u31c3:5{u31lc4:5/u31lc5:5|u31lc6:5/u3lc7:5/u31c8:5

Plane v31c0° and displayed on the right. The six highlighted cells are discussed
in Typing Hanzi with Alternate (non-phonetic) Methods on page 16. Less

5 1 % 3 T Y N — |

frequently used Strokes are shown in red. Strokes fall into five general classes;  |u31c¢9:5/u31ca:5/u3lcb:5/u3lce:5/udled: 5|udlce: 5|U31cf: 4|u31do: 1|usidl:2

the class number for each follows the Unicode value below each stroke.
Brush strokes are not lines (i.e. straight paths between two points); a “stroke”

might consist of as many as four connected segments that are painted without ~ |U31d2:3]U31d3:3]|U31d4:4]Ju31d5:5

Y4 ) N B - L. N [ ]

U31d6:1|u31d7:5|u31d8:5|U31d9%9:2|U31da:2

lifting the brush. “—” is written with one stroke, but “{i#” requires twenty-three.

< a \ 5 L < E J/ o

One characteristic of Strokes that may be surprising to westerners is that both | 131db:5 u31dc:5 U31dd:4 u3lde:5 u3l1df:5|U31le0:5[u3lel:5 U31le2:4 U3le3:

the order and direction in which the strokes are written is far more rigidly
defined than it is with Latin alphabetic characters. Stroke order in particular is
quite important in some forms of data entry, sorting, and dictionary look-up,
though its importance is fading somewhat as computers become “smarter.”

It will also be evident that distinguishing one stroke from another may require
careful attention: compare L, L. and L (31c4, 3107 and 31or), 7, 3 and 3
(31cB, 31cc and 31r1), Land L (31c8 and 31cp), or 7 and J (31c0 and 31p3).
As with any Script, the font design in use may also be a factor.

Thirty-six possible bihud (ZE1#] — pen paintings) used to draw Chinese “characters”

Before proceeding to an explanation of Radicals, it will be helpful to take a closer
look at how Strokes can morph as they are combined to form Radicals and Hanzi.

Proper names and other details for each stroke, including the use of stroke classes, are
given in the Strokes (%€1Hi) Reference Chart on page 17. A visual aid for helping to
distinguish similar strokes is given in Grouping Strokes by Similarity on page 18.

Tip for bored readers: Strokes & Radicals are neither political parties nor ¥ math symbols.

6  This standard is titled “CJK Strokes” — the common CJK acronym means Chinese-Japanese-Korean; sometimes you'll see a V added to mean Vietnamese. Hanzi, borrowed from the

original Chinese long ago, were used at one time by these other language families, but

are seldom seen today in Korea or Vietnam. They are still encountered in Japanese, however

(see page 21). The canonical order given here for strokes (>, —, |, etc.) can and does vary across Sinitic languages and dialects.
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Exploring Stroke Combinations

As if the similarities between some strokes isn’t A

enough of a challenge, identical strokes used in
the same hanzi might be written differently;
some are inevitably shrunk or stretched to fit the
group into a composite whole.

For this table, refer to the LEGEND in the lower
right; the designations PInyIn and Kangxi will
be introduced later.

For now, just compare the hanzi in each of the
pairs and note the differences. The simplest
hanzi shown here (A1 and B1) have two strokes
each, while F2 and D3 each have eight.

Compare the wii and gan hanzi in A3 and D2,
where adding a single stroke alters the meaning.
Then compare the dissimilar hanzi 7K and 4 in
C1 and E1 where the sound is identical.

Just as the horizontal strokes in D2 may appear
in different lengths, so may vertical ones.

The - (shi) in B2, by the way, can also mean
warrior or knight. Just as we see in the western
tales of the Knights of the Round Table, the
most elite medieval warriors in the east also
came from the educated classes.

The cattle/cow hanzi in B3 (4*) will be seen
again when Radicals are introduced.

As with alphabetic scripts, similar hanzi may
also be used by typosquatters in homograph
attacks — the spoofing of URLs on the web (e.g.
www.blinduser.com or blinduser.com instead
of blinduser.com’). The mechanism is just
somewhat different. Though not an issue
normally handled by database managers, a quick
overview may be useful in cases where
malicious entries have infected a corporate data
store, and I/T or DBA assistance is required.

B

C

|-

o

Dao #131
Knife

U5200
Li
Force

#11

ub29B

These two hanzi are
both drawn with the ]
and J strokes, but use
different proportions.
A side by side view
helps distinguish them.

7173

el

Wwei
Not
u672A
Mo
End(ing)

#274

u672B

The five strokes in these
two hanzi are identical.
Only the positioning of
the dissimilar width —
strokes determines the
meaning.

Wei
For
ud4E3A

#576

Ban #648
(to) Do

u4EBA

A homonym of the &
character in C1 above.
Note how the ™ stroke
appears in the middle of
“/J but on the right of
the 7/} hanzi; the same
strokes can be arranged
differently.

These hanzi are drawn
with two — strokes of
different widths and one
| stroke, but the wider
— is at the bottom of
+ and the center of -

The strokes — and — at|
the top of each hanzi
look similar.

Also note the relative
lengths of the two —
strokes in the T hanzi.
Compare both to 7 in
A3 above.

2
:t Tu #34
Earth
32 ub71F
:I: Shi  #35
Scholar
33 ub58EB
% Qian #354
Thousand
u5343
:F Gan #223
Dry
- ubE72
jﬂ; Huai #651
(be) Bad
-  ub574F
ia* Huan
N Ring
-  u73AF

The addition of a short
single — stroke at the
upper left causes a
change in angle of the
7 stroke, moving its
ending point below the
- at the left.

Wi #687
Noon

- ub348
Nid  #340
Cattle,
cow
u725B

Again, there are two —
strokes of different
widths as well as a
and a | stroke. Note
where the horizontal
strokes sit on the | :

o A

Zhu
Live
-  UudF4F

#76

Wing #683
To(ward)

- ubSF80

Here a single — stroke at
the top left changes the
hanzi. The other two
strokes on the left are
moved downward.
Again, note the widths
of the three — strokes.

LEGEND

Piny1n #00
English

H

00 Unicode

H: the hanzi glyph.
Pinyin: Romanized
phonetic rendering.

#00: HSK® id number.

English: one possible
translation.

00: the KangXi radical
sequence number.

While this overview must of necessity be simplified, it should provide enough subject matter background and
vocabulary for data managers to productively assist with troubleshooting and support any remediation efforts.

» URL is short for Universal Resource Locator. To be really “universal” it must be composed of nothing but seven-

bit ascii characters, and the highest level domains must be a valid ISO 3166-1 alpha-2 two character country code.

* To permit most of the world to use their own languages and writing systems in web addresses, a format known as

punycode is used to convert non-Latin characters to an ascii byte-stream.” A Thai URL www . udssdlowad . th, for
example, would be converted to www.xn—42cf2drup8cb7e8efq3k. th. Depending on the browser in use, either or
both forms of the URL might be displayed somewhere on the header or within the page.

opened up many more opportunities for spoofing.

* A few countries have introduced representations of the high level domains in their local script as well, which has

* One simple test is to detect whether all characters in a single portion of the URL are in the same Unicode Plane.

7  The digit 1 is used instead of a small L in the first URL; in the second, a Turkish “dotless” small 1 (U+0131) is used instead of the Latin/English dotted small i.
8 IIE/KAFE L (Hanyt Shuiping Kioshi, aka HSK — is the PRC’s Chinese/Mandarin proficiency test); Taiwan has a similar Mandarin proficiency test known as the TOCFL.
9 A variety of on-line converters (e.g. https://www.punycoder.com/) are available should you need to experiment with these.
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From Strokes (Z£Hi) to Radicals (&} )

Since Radicals are formed from one or more Strokes, and Hanzi “characters”
are formed from Radicals — and perhaps additional strokes — it follows that
characters are ultimately formed from Strokes, so the next obvious question is
why Radicals exist as an intermediate class.

As an I/T practitioner, you may have already wondered how words written
with non-alphabetic characters such as Hanzi are looked up in a dictionary or,
more relevant to a data center, how they can be usefully sorted.

At first glance, since 32 strokes isn’t much more than the 26 letters of the
English alphabet, it might appear reasonable to sort by strokes; remember,
though, that strokes form “characters,” not words. A little thought will show
that such an approach would quickly become unwieldy. Radicals are therefore
used as what in I/T terms could be called an intermediate class; Radicals are
composite groupings of strokes that define (among other things) a subclass of
characters. One Radical of each Hanzi can be viewed as the primary key'’
used to perform the highest level sorting of Chinese characters/words.

While this might imply that there is a standard number and order for Chinese
Radicals, that unfortunately is not the case. There are 214 in the traditional
KangXi (FEER) set, but some 20" century dictionaries began using an updated
set containing 227 Radicals with, of course, a modified order. In 2009, the
Beijing/PRC government introduced a 201-radical system (Table of Han
Character Radicals, {{“7#{ 5 3%) as a national standard for simplified
Chinese. It is therefore important to know which standards are of concern in
your own data store(s) and which are supported within your DBMS. !

2E8 2E9 2EA 2EB 2EC 2ED 2EE 2EF

N The figure on the left is extracted
of S U 2 F 4

from one page of the Unicode
2w | 2w | oEao | 20 | 2eco | D0 | 2eE0 | 26RO “CJK Radicals Supplement”'? that
lists 115 of the 214 traditional f¢
B8 (KangXi) Radicals.
In this extract, the radical 3
(u+2e80) has two Strokes, while
5 (u+2eee) has eight.

The Radicals are ordered in the
Unicode planes catalog by their
number of Strokes.

Rows removed for clarity

AP NP RS

2EBE 2E9E 2EAE 2EBE 2ECE 2EDE 2EEE

fJCIBE A | BIR |

2E8F 2E9F 2EAF 2EBF 2ECF 2EDF 2EEF

Extracted from Unicode Publication
“CJK Radicals Supplement 2ESO-2EFF”

Words are further sorted within Radical subsets by the number of strokes required
to complete them'®. The following section Radical Types and Single Character
Combinations also serves as a simple example of Hanzi sorted by their Radicals and
stroke counts. In that section the Radical ZZ forms the “key” for both the %/} and 4R
Hanzi (as well as others), but since #/5 has two “extra” strokes and 4K has seven, #}
will appear first in a dictionary and a “standard” sort. See the illustration below.

The data stored on disk represents Hanzi code points — although the individual
Strokes each have Unicode values for standalone use, corporate data is rather
unlikely to contain raw strokes, but they will still be sorted appropriately if it does.

EXAMPLE

The Hanzi Radical % is written with the first three strokes in the table on the
right. The composite Hanzi one-syllable word %/ containing that Radical is
formed by adding two additional strokes. More examples are shown in T'yping
with Strokes — Introductory Example on page 16.

STROKE 1 < STROKE 2 STROKE 3 — STROKE 4 7 STROKE 5 J

10 This does not purport to be a proper linguistic definition, but rather an analogy using yet another familiar I/T term. Linguists use descriptions like “semantic indicators” or “shared
orthographic components” (e.g. prefixes, suffixes, roots). Another analogy is to view Radicals as a library of common functions that are “included” to compile the Hanzi characters.

11 Documentation supplied by your DBMS vendor will provide an important clue to its capabilities. https://docs.oracle.com/cd/B12037_01/server.101/b10749/chSlings.htm and
https://www.oracle.com/technetwork/database/database-technologies/globalization/twp-appdev-linguistic-sorting- 10gr2-132064.pdf are typical examples for the Oracle RDBMS.

12 See http://www.unicode.org/charts/ for the most up-to-date Unicode character code charts. All can be freely downloaded as pdf documents if required.

13 ... thatis, in addition to the strokes that make up the Radical itself.
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Radical Types and Single Character Combinations

More than 85% of hanzi characters are picto-phonetic, meaning they contain
both a semantic element as well as a phonetic element. Most often, but not
always, a semantic element (similar to a morpheme) gives a hint as to the
hanzi’s meaning, i.e. the general class of things to which it belongs (or
originally belonged) and under which it can be located in sorted lists such as
dictionaries.'"* A phonetic element generally suggests the pronunciation, but
due to the passage of time that pronunciation may no longer be current.

The semantic, or key, radical, while most often found on the left or top of a
cell, might be placed anywhere; to make things more interesting, semantic
radicals might mean different things depending on their position: When
placed on the left, A (moon/month; radical 74) means body; the hanzi i
(pang) for example combines H (body) with % (half) to suggest body fat.
When placed on the right A refers to the passage of time; H combines with
H to form the composite # (qi) suggesting a period of time or an “issue” (a
particular instance of a periodical, e.g. a magazine).

Any radical can be either semantic or phonetic, and its position within the
character doesn’t necessarily indicate which; additional strokes may be added
to define the hanzi more specifically.

Since radicals often share a character cell with additional strokes, they are
often distorted to some degree (compare B with C, where ZZ is shrunk to the
left side of the cell. In I, 2L appears almost as a subscripted element at the
cell’s bottom center, while in L it occupies most of the lower portion of the
cell. Finally, in example M, % is compressed into the bottom right corner.
Sometimes the distortion can render the glyph much less recognizable.
Though not illustrated here, the basic hanzi for the person class (A rén)
appears as 1 is the radical form of A rén (person) though it doesn’t always
mean “person” when used in composite characters.

So while English dictionaries have twenty-six “sub-headings,” one for each
letter of the alphabet, Chinese dictionaries will have two-hundred-fourteen
(assuming use of the traditional kangxi radicals) “sub-headings.”

As mentioned on page 8, hanzi are then further sorted according to the
number of strokes that are added to the key radical to form the character.

The table on the right illustrates how the three-stroke Radical 2L — originally
a pictogram of a girl curtsying — combines with other radicals to form
composite hanzi that fall into the subset of “female.” In all but example L, ZZ
is the semantic element and key radical; in L, both the roof radical (kangx1
#40, new #45) and the % radical are semantic elements.

14 See “Using a Chinese Dictionary” on page 11 for more detail.

SORTING SINGLE CHARACTER COMBINATIONS

Hanzi Unicode| # of
Hanzi | Components Comments Value |Strokes
o/ 4 Three strokes in the order shown form the traditional
ﬁ‘ +° + kangxi (FEER) radical number 38 (of 214) or the early | u2£25 3
strokes z+p+h | twentieth century radical number 73 (of 227).
ﬁ The word “female” is a single character formed froma | u5973
ﬁ single radical with no additional components. Note that | 38.0 3
woman, female | its Unicode value is different from that of its radical. ni
ﬁ + 7—5 Literally “a female is” suggests meanings like “milk,” | u5976
w} “breast” or “lady.” This is sorted in section 38.2 since it | 38.2 5
female + is (to be) is radical 38, with 2 additional strokes added to ZZ’s 3. nai
ﬁ ? “good” — both Z and T are semantic components, the | u597d
ﬁ? + idea being that a woman loving a child exemplifies 38.3 6
female + child | “good.” A homonym for &F means to like or be fond of. | hé&o
ﬁ q “Mom” (informal) or “nurse”: the word for “horse” (&) | u5988
Q—Hﬂ + =7 ;s pronounced “ma” suggesting a female called “Ma.” As| 38.3 6
female + horse | in much of the rest of the world, babies all know &3, ma
o . . U59b9
ﬁ ﬁ + fli “younger sister” - while it may lloe. tempting to view x 38.5 8
femal as another semantic component, it is phonetic. nei
emale + “not yet”
59cb
AN ﬁ + —Iél\ “begin, start” — A, meaning “station,” “platform,” u3 8 .c5 8
N} “stage” and similar words,is the phonetic component hy
female + platform shil
ﬁ‘ E “older sister” — like 7K in F above, H. is simply a u59d0
ﬁﬁ + phonetic component, and reading it as semantic, while 38.5 8
female + further | tempting, is incorrect, though it could be a mnemonic. jie
F‘Z ﬁ “prestige, power” — in this hanzi the primary “female” | u5a01l
}ﬁ + radical is strokes 4-6 inside the word xti (army/military).| 38.6 9
military + female J&., which is another semantic component of this word. wéei
ﬁ E “Mother” (formal): traditional form % is pronounced ub5als
ﬁE + differently — |2 is a phonetic component, notwith- 38.7 10
female + good | standing its meaning of “good, virtuous, or respectable.” | niang
ding i ing of “good, vi ble.” | nié
ﬁ E<S | “marriage” — £ means “dusk, nightfall, twilight, dark; | u5a5a
ﬁ% + 8 to faint, to lose consciousness,” but it serves only as a 38.8 11
female + nightfall | Phonetic component. hin
‘ g “calm, peaceful” — the secondary “female” radical, still | u5b89
ﬁ‘ + ﬁ semantic, is below . “Female under a roof” — might be| 40.3 6
roof + female | called “domestic tranquility” if we were so inclined. an
“short, not tall” — three semantic components that are | u77ee
R+ R+Z : !
E “shorter” relative to other elements: dart < spear; grain<| 111.8 13
dart+grain+female| tree; female < male. ai/ai
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Radicals in Multi-Character Combinations

Just as Radicals are combined with other strokes or radicals to form single
“characters”, those hanzi join with others to form multi-syllable words.

In Exploring Stroke Combinations on page 7, the 2 (cow/cattle) appears in
table cell B3. In DDN-1 we saw how the middle-eastern bovine drawing V
rotated first to <C and eventually to the Greek A (u+0391) and, later, the
equivalent Latin A (u+0041) and Cyrillic A (u+0410) characters. In the far
east, similar bovine representations such as the very early ¥ Oracle Bone

B

Script morphed through the Han seal script ¥ and others, eventually becoming

the current (4 u+725b).

On the previous page, a variety of single hanzi combinations using the ZZ Radical
appeared. The list of multi-character examples below includes one of those (4/).

£ nid the now familiar (hopefully) hanzi for “cow”
2005 nit+ndi cow+milk = Milk (note the female Radical 7Z in %)
ARl nid+rou cow+meat = Beef, as an ingredient

AR niG+fan cow-rice

= Beef (with) Rice, as a menu item or meal

IR wi+fan noon+rice = Lunch (compare the 4+ and 7T).

Using a Chinese Dictionary

1. Begin by finding the identifying Radical or Key — usually on the hanzi’s left
or top.

2. Go to the beginning page for that section, shown on the dictionary’s index.

3. Count the number of strokes added to the key radical; go to the beginning of the
dictionary’s subsection for that number of added strokes.

Some dictionaries provide a PTnyin index to their entries — a useful alternative.

The Ten Most Common Radicals

The ten most common Radicals — based on their appearance in 7,141 (34%) of A B c b +2EF8B G H I 081 J

the 20,992 Hanzi characters in the Unicode CJK Unified Ideographs block — 1| 140 uIL,J co S 48278 “grass” 1,902 o578 _ggac

are shown in the table on the right. The columns represent the following: 012554 1079 473

A. The Radical index number in the set of 214 traditional Kangxi Radicals. 2| 85 125 7J\< shul |, 634 “water 1595 41 6c34-706a

B. The Radical index number in the set of 227 “modern” Radicals. 31 75 | 94 7k mi U+2rda “tree” 1.369 1,016 80

. . O . . 6728 > 728-6B1

C. The simplified Hanzi glyph used with Mandarin and other languages. :2F3F ur6728 6}7348 7738

D. Pinyin phonetic spelling of the Hanzi character. 4] 64 | 55 %3 shou | 60ap “hand” 1.203] , 624p-6525 ’

E. Unicode code points for the stand-alone Radical (upper) and the identical . U+2rlp « » 756 53

. . o . 5/ 30 | 58 k th 1,146

single-radical Hanzi character (lower). [] |kou U+53E3 mod U+53E3-56D6

F. The number of strokes in the radical and its Hanzi twin. 6| 61 | 41 )D Xin Eigigg “heart” LIIS| siesie 25 g % 19,87

G. An English translation of the single-radical Hanzi character and original, ) 012780 “insect” “bug” 469 731
though not necessarily current, meaning of the radical when it is used as a 7] 1421174 E chong |, 5665 “worm” 1067 i s66r-883%
semantic element in single hanzi character combinations U+2F75 378 65

.. . . . 81118178 hu "bambo0” 953

H. The number of hanzi characters containing this Radical that appear in the T’T o ut7ard amhoo ut7ar9-7ci2
traditional Kangxi Dictionary of 49,030 characters. = | U+2r94 “speech” 567 57

L Th g .. Y . « . ., 911491185 = |van U+8200 “words” 861 \18200-8c36

. e number of entries in the Unicode “CJK Unified Ideographs” and the 52577 =74 43

Unicode range of ideographs in which the glyph is found. 10| 120 | 77 ;’ﬁ S U+7Cr8 “silk” 823| L i7cr8-7r35

J.  Hanzi character number in the {XiB7/KZF# IR (Chinese HSK test)"

15 Taiwan has a similar standardized test of Mandarin proficiency levels for non-native speakers that is usually known as the TOCFL (Test Of Chinese as a Foreign Language).

— ®pavk QBepht — EF 2HE] — wHUF AT — ul59d 1otuad — PAGE 10 « "2VIINMW g Siyp  aual) ialll — dpank O63pm —




Han Script — from Brushes to Computer Keyboards
Since the invention of the alphabetic typewriter in the nineteenth century, many

schemes have been used to permit typing the thousands of hanzi “characters.”
With the advent of computers in the mid-twentieth century, such schemes began
to become more affordable and practical. The historical path is out of scope here,

but for technologists, it’s as fascinating as the exploits of Babbage and Lovelace'.

The modern solution to printing Hanzi without needing enormous keyboards and
prohibitive amounts of training was to develop a method of phonetically repre-
senting Sinitic sounds, ideally with available “standard” keyboards.

Latin Script, familiar to many, and used for the alphabets of languages with such
disparate needs as English, Espafiol, Francais, Cestina, and Tiirk, was recommen-
ded as the basis for a phonetic input standard for Mandarin to be called Hanyu
Pinyin (Pf7, literally “Han spell-sound”).

Typing Pinyin with a Latin Keyboard — a phonetic path to Hanzi

Unlike the ability to type Hanzi, the ability to type Pinyin is less likely to be of use
to data professionals, but is included here in case that need arises. Typing pinyin is
essentially the same as typing English with the addition of some diacritics. Except
when typing the underscore character, the shift key is seldom necessary, though
capital letters are sometimes used at the beginning of sentences or proper names to
make westerners feel comfortable. Capital letters are always optional, however.

The family of “Chinese” languages are tonal; an identical word with different tones
often have different meanings. Mandarin — the focus of this paper — uses five tones,
plus an optional neutral tone indicator. though different languages may have more or
fewer. Cantonese, for example, has six. In pinyin, tones are indicated by adding
accent marks/diacritics to the vowels in each syllable — easily done using standard
Compose'” key sequences. Alternatively, some earlier pinyin texts use superscripted
tone numbers — e.g. “a'” may appear instead of “a” or “a’ instead of “4”, etc.

In the original specification for pinyin, an apostrophe was used to separate “words”,
but this is no longer common except to avoid confusion.

PinyIn was a refinement of the early twentieth century Zhuyin/Bopomofo system
(still used in some areas), but refined for modern/simplified Chinese. In February
1956, the State Council of the People's Republic of China issued the “Directives
for the Promotion of Putonghua (i3 1% Mandarin Chinese)”, followed in 1958
by National Standard GB/T 16159-2012 - “Basic Rules of Chinese Phonetic
Orthography” ((X B & IEIRIEELAKIN), later adopted internationally as ISO

7098:2015.

PinyIn has become the most popular method for typing Chinese in the 21*
century, and variants are available for all common operating systems and devices.
Remember, though, that pinyin is not the “english pronunciation” of Mandarin,
and treating it as such may eventually embarrass you.

An alternative stroke-based method of typing Hanzi is presented on page 16.

Tone Indicator Glyph Typing Sequence Examples
Flatr;rl?irglllevel I?J/Ig ngOél ~ |[Compose], [a],[.] |a&1o0l
Rising;TIOJIilgthising ACIES 5’?}02: 17 J[Composel, [al.[1 46160t
Falhng-(l)zni:iig; low anggll " [Compose], [al, [vI* | 4 &1 O U U
Falling;TI(){Iilgh4Fa111ng Grave Accent |~ iCompose], [al, [1 |2 &1 0 U U
bt None [a] aeiouli

Neutral; Flat

Diacritics used to indicate Syllable Tones in Mandarin Pinyin

16 For a quick overview: https://www.bl.uk/history-of-writing/articles/the-double-pigeon-chinese-typewriter; slightly more detailed coverage: https://medium.com/@magalhini/the-
fascinating-story-of-the-chinese-typewriter-29d32£f09790. For a full history, see the book “The Chinese Typewriter: A History” by Tom Mullaney or the author’s hour and a half

lecture at https://www.youtube.com/watch?v=KSEoHLnIXYk.

17 If you aren’t familiar with your operating system’s Compose key functionality, you should be. See page 36 in DDN-2 “Exploring Complex Text Layout” for an introduction.
18 The Compose key sequence for adding a caron (u+030c) is not commonly defined in many operating systems, but must be defined by the user. See the section Adding and Using

Compose Key Sequences on page . Note that the breve character ” (u+0306) is sometimes seen as a substitute for the caron to accommodate certain ill-formed fonts.
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Typing Hanzi with a Pinyin Keyboard - the requisite “Hello, World” Example

As I/T practitioners, we can make use of the traditional “Hello, World” to illustrate * n,i,h,a, 0,5, h,1,j,1,e, space:
how Hanyti Pinyin can be used to type both simplified (7X) and traditional () * n,i,h,a,0,1,\,s h,i,j,1i, e, space:
Chinese (¥) characters, words and phrases using a western style QWERTY keyboard.

resulting in: REFIHEFL
resulting in: {RAF, fH5R
* n,i,h,a, 0, space, \, s, h, 1, J, 1, e, space: resulting in: REf, TSR
In Mandarin, “Hello, World” translates to fR%F, t . Its pinyin representation is “ni
hio, shi jie.”" The intent of modern pinyin input methods is to “guess” which
Chinese word or phrase is meant as we type. Even more conveniently, they make it
unnecessary to include tone markings; in some cases, these aren’t even permitted.

So why is the digit “1” used, and why the need for a space? In order to help
make the usage and capabilities of pinyin more clear, we’ll begin by typing the
two characters/syllables of the second word “World” (fH5%) by themselves.

Only then will we enter the pinyin for “Hello” and “world” together. By then,

In this paper we assume the use of a specific input method known as “intelligent you'll have a good idea how to produce hanzi by typing unaccented pinyin.

pinyin.” Different pinyin engines, although similar, may work slightly differently. ) . .
Later, we’ll discuss how to determine the correct pinyin in the first place.

The first step is to activate or switch to the Chinese input method chosen for your
particular installation; how this is done varies but usually involves using a “hot key”
to switch back and forth between your native keyboard and a Han version.

Using pinyin, we might type /R4f, tH5 using one of the following sequences:

The first word of the Chinese greeting, ni (1R ), is actually a form of the word “you.”
The following word had (§F) can mean either “it is good” or “is it good?” — VRUF is
therefore more or less analogous to “Are you good?”

A. Once the pinyIn engine is activated, press the first letter [S| and a selection menu

1.2 2. filf 3. a.py 5.4 - -
appears — usually near the cursor — looking something like that shown to the
right. Some engines have the option to display the menu vertically. Keep in mind Menu display after typing the first letter s of the Pinym sequence shijié.
that pinyin does not care about capitalization, which is only displayed to cater to 4. Don’t confuse the menu option numbers with Pinyin tone numbers.

western sensibilities. There are several things to note about these menus: 5

1. The number of choices presented — here 5 — is usually configurable, but how
this is accomplished may vary across different IMEs. Each choice is given a
“menu” number that is used as one means for selecting a particular hanzi.

2. If there are more choices than can be displayed, the menu’s arrows or the

. The shi syllable we are trying to type is not one of the five most statistically
likely so, not surprisingly, when (S| is typed the display doesn’t show the 1t
character that we want. Although we could click on one of the graphic arrow
keys to present a new group of choices, that will quickly become quite
tedious — a better option is to continue typing to give the IME more data.

PgUp and PgDn keys can be used to present the next selection of characters.

Generally, the keyboard arrow keys do not serve this purpose, since those
continue to be used to move the cursor within the text being entered.

3. Asan I/T practitioner, you’ve undoubtedly recognized the similarity to the
code completion capabilities of your favorite editor. The bad news is that,
just as no two code editors handle code completion in exactly the same
manner, no two pinyin IMEs work exactly the same way.

6. The hanzi choices shown here, by the way, may not match what is shown on
your own display, because the order in which the choices are presented varies
over time; most IME engines “learn” your particular usage patterns and will
adapt to them — moving your more frequently used glyphs to the beginning.

7. The third choice is indeed an emoji — not surprising since smart phones are

just as common among Chinese-speaking teenagers as western ones. Luckily
most pinyin engines have an option to make emoji display optional.

B. We continue typing shi by pressing the next character [H].
1. Again, the statistics are not in our favor, and 1t isn’t readily available.

1.1 2. | 3.8 4.1 5.9 — -

Menu display after typing the second letter h of the Pinyin sequence shijie.

19 NI hdo is the common greeting; da jia hdo is a similar collective “hello,” while nin hdo is a more formal greeting used, for instance, when first meeting someone. Note the tones!

20 The most commonly used pinyin method in mainland China seems to be the Sogou method, which doesn’t seem to be readily available in the west. This will likely change before
long, since its features include customizable user interfaces, the ability to download industry-specific probability lists, and other niceties. The fundamentals, however, are the same.
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C. We next type the final [1] of the first syllable shi and I is promoted from 4 to 2. 1.8 2. [ 3. fi 4.7 5.4 - -

1. The choices have changed, but shi (1) is still doesn’t appear as an option. Menu display after typing the third letter i of the Pinyin sequence shijic.

D. After typing the [J] that begins shiji¢’s second syllable, we get lucky. 1.5 2. {itgg 3. 4. @ 5. 5k - =

1. Statistically, shiji¢ (tH5) is the most common word beginning with shij. Menu display after typing the fourth letter § of the Pinyin sequence shijic

E1. When the desired hanzi characters are displayed as a menu option, that word can 1.5 2.t 3. [ 4. @ 5. 5iff: - =
be chosen immediately in either of two ways. . . ; — —

1. If the desired output is in the first position, the space bar can be pressed to Mem_l display af ter hyping the fe Our_th letter ) of the Plfy " _Sequence shijié.
commit® 15 to disk. This may seem quicker to type, but is only useful if ~ 2- Alternatively, typing the menu option number key (] will have the Same
what we're attempting to type is presented as the first menu option. result of committing {5, making use of menu numbers a better habit.
Since first place isn’t a given, though, this is probably not the most efficient But: something interesting happens if we do ‘I‘l_ilther fn,fi simply continue
habit to acquire if rapid typing is the end goal. typing the remaining two pinyin characters (“i” and “e”).

E2. Once the [1] has been typed, t.l}e menu display, as expffcted, changes again. 1. g 2. 52bR 3. 4. Tﬁ?& 5.4 JL S

1. The word for “world” (shiji¢ fH%) that we’re looking for no longer appears _ _ : —
in the menu as one of the five most likely choices. This might not appear Menu display after typing the fifth letter i of the Pinyin sequence shiji.
promising, but remain patient and trust your IME. 3. While possibly disconcerting at first, consider that — ignoring tone markings

2. What had been the second menu entry THZC (shiji “century”) is now the first. — the string we entered (shiji) is an exact match for shiji. Of course it wins!
If you’re curious, take note of the difference in tone markings on the secondi 4. At this point, the choice is either to use the backspace key and return to step
of their respective pinyIn representations, shiji¢ and shiji respectively. E1 or forge ahead with the pinyIn entry while disregarding the menu display.

F. Typing the. final [E] returns TH 5T to .the first position on the menu. 1.{itR 2. B 3.8 a. IS 5. J 5 - =

1. Assuming that “world” (1#57 ) is part of a longer phrase or sentence, the . . . —— —
space that would normally be typed next will also serve as the “commit.” Menu display after typing the sixth letter € of the Pinyin sequence shijié.

2. Note the appearance of the emoji for “world.”* J2J/ is written as shijie as well — pinyin with identical tones, i.e. a homonym.

G. Now, as promised, we'll begin again with the “normal” approach to typing the 1. ﬂg 2. {;I; 3. @ 4. |7il 5.1k — -

entire “Hello, World” (R%4f, tH5) phrase and, in the process, get a better sense

of how pinyin entry responds. Enter “ni hiio, shi ji¢” again by typing the [N].

1. Although % (option 1) may be the statistically most common hanzi whose
pinyin begins with “n,” it isn’t what we want. But look more closely. The
desired & character for ni happens to be the second choice in the list.

2.

Menu display after typing the first letter n of the Pinyin sequence ni hdo, shijie.
We could simply type the numeric character(2Jto complete the syllable and
then proceed to enter the [H] that begins the second syllable hiio. Although
this might seem more efficient, we’ll ignore the menu choices and continue

typing the entire “ni hdo, shi ji¢” phrase as if the /X had escaped our notice.

21 Apologies for appropriating the term “commit,” another word that will be perfectly understandable to IT personnel who deal with data.
22 Most Input Method Editors have an option to prevent emoji from being presented; this is to accommodate the few remaining adults using computers.
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The menu options change again when you type the [1] key. The number of
possibilities is of course reduced (as would be expected) to elements beginning
with ni. There are several things to note about this display:

1. The hanzi we want, {%, has now become the statistically most likely choice.
We could either press a space, the 2] or | '] keys, or simply continue typing.

1.0 2.Jg 3.1 4. 5. I

— -

Menu display after typing the second letter i of the Pinyin sequence ni hdo, shijie.

2. The selected fi would replace the 4 on the display and its three byte UTF-8
representation e4bda0 would be “committed” to disk. Don’t do this though!

Rather than worrying about intermediate commits, it is more efficient to simply
continuing to type the entire phrase and let the computer use its statistics to
figure out what we want, so we type the initial [H] of the second word hio.

1. The ni hio sequence ({R%4F) happens to be menu option 3, but we’re not

going to be looking carefully until we’ve finished with the entire phrase.

LT 2 E SR 4K SR

- -

Menu display after typing the third letter h of the Pinyin sequence ni hdo, shijie.

2. Notice that only options 3 and 5 have the initial /R hanzi character we’re
looking for. Although option 3 is actually what we’re trying to type, ignore it.

We continue by immediately typing the fourth pinyin letter [A].

1. The word we want, /R4, listed third in the previous step, no longer appears
as a choice. Nor does the previous first choice 5. Furthermore, the only
choice beginning with {/K is not one of the ones shown in step I above.

- -

LEs  2.ZM0 3.fREF 4R 5B

Menu display after typing the fourth letter a of the Pinyin sequence ni hdo, shijie.

As mentioned earlier, your choices may differ — e.g. you may see JEMG or NG,

Once we've typed the [O], the word we want, /R%F, is now the first menu option.

1. If we wish to type [\Jto enter the hanzi comma+space (. ) punctuation, we
cannot do that in many IME engines without first committing the {/R%4f or the
comma will simply replace the word. But it isn’t necessary to do that.

LRk 285 3.4gs 4gEF S.UEF < o

After typing the fifth letter o of the Pinyin sequence ni hdo.

2. Continue typing the entire phrase, ignoring the comma as well as the space.

Begin typing the second pair of hanzi - shiji¢ (1 5), meaning “world.”

1. Not surprisingly, the display when the initial [S] is typed doesn’t add the tH
that we want. Just as in step A, though, the = is added to /R4 as the most
likely. But other choices from step B don’t appear at all.

2. The &® “world” emoji, while a possible interpretation of the standalone word
we typed in step A, is far less likely candidate to follow “Hello.”

3. What’s more interesting is that, in options 4 and 5, the IME has changed its
mind as to what we might have intended for the first two characters /R4f.2

1R = 2-fREFPR 3 URAFL 4. JBRF= S-Wekf= « -

After typing the seventh letter s of the Pinyin sequence ni hdo, shi jie.

4. Consider this new selection in terms of pinyin spelling rather than meaning:

5. We've so far typed “ni hiio s”; the pinyIn representations for the JE4f— and
We4f = in options 4 and 5 are “ni hio san” and “ne hio san” respectively.

. After typing the [H], only menu option 3 remains the same as in step L, options 2
and 3 from the corresponding hanzi in step B have disappeared, though step B’s
option 4 has been deemed the second most statistically likely to follow {R%F.

In this and subsequent steps, the pinyin for each option is shown to the right.

6. Without the tone markings, and even with no knowledge of Mandarin at all,
the appearance of these choices should make more sense.
1Rk 2-UREFIE 3 RGP 4Bk S-.. - -

After typing the eighth letter h of the Pinyin sequence ni hdo, shi jie.

ni hdo shi ni hao shi ni haosi ni hao shi Alternate possibilities

23 At first glance, this might be surprising, but it shouldn’t be. Regardless of the language used, the equivalents of “hello” and “world” are common enough but, unless you are analyzing

a student programmer’s homework, the odds of encountering “world” immediately following “hello” are likely not that good.
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N. Typing the third character [1] of shi presents the same first two options as step C,

but in reverse order and, again, {R4F{ and JE4F /& remain the third and fourth
most likely guesses as to what we are trying to type based on statistics gathered
to date on our machine.

LREFIN 2 GRRER S PRl 4 JRRER 5.« o

After typing the ninth letter i of the Pinyin sequence ni hdo, shi jie.

ni hao shi ni hao shi ni haosi ni hao shi Alternate possibilities

O. Once the tenth character [J] — beginning the final syllable — has been typed, the

first option is extended, but tH55/world still hasn’t risen to a likely interpretation.

1. The third option from step D, if[H], appears second here, though not as a
word to follow R4F, but RS

2. Option 4, JE4FEFHL, by the way, can be translated as “good timing.”

L URAFINGE 2 - PREFINIT) 3 - fRSSHET] 4. JEAFIIHL 5. - -

After typing the tenth letter j of the Pinyin sequence ni hdo, shi jié.

ni hdo shi jiu ni hdo shijian nihao shijian nihao shiji  Alternate possibilities

P. Even typing the second-last character [1] doesn’t suggest to the engine that we’re
attempting to type “world” as the object of our R4 greeting. Observe that:

1. Only three options beginning with Hello are presented.
2. The second option from the previous step has been demoted to third here.

L REFIRE 2. PREEISEN 3. PRUFRTTD 4RSS 5.ome o

After typing the eleventh letter 1 of the Pinyin sequence ni hdo, shi jie.

ni hdo shiji ~ ni hao shi ji ni hdo shijian nihao shiji  Alternate possibilities

Q. Finally, once the twelfth and, for our purposes, final character [E] has been
typed, the IME engine decides that, however unlikely, we really are intent on
greeting the world, and {RZFtH 5 is displayed as the first option.

1. Still, “Hello, time” (#R4F 5 JE) might also be possible so it appears second.

2. And in case it believes we’re not finished and intend to complete the thought:
“You look like __” (/R&F{BUJE__), that option is fourth on the list.

L. pRefiest 2. gRbfid g 3. YRS S 4. UREFEUSE 5 .. - =
After typing the twelfth letter e of the Pinyin sequence ni hdo, shi jie.
3. Now we can press the space bar or the (1] key to complete typing {REFtH 3.

Summary: Give the pinyln engine enough data and it will very soon be able to
provide the correct hanzi conversion. Compare this to a decryption process — it’s
far easier to decode a complete sentence than an individual word!

Determining the correct Pinyin — Introducing Ruby Fonts

In order to solve issues with Chinese data, it will sometimes be rén
necessary to follow it from initial entry to its representation on
disk, or from that UTF-8 representation to its printed form.

Suppose we have some Chinese text A A\ZETi H H (right) and
wish to determine the pinyin required to type it. We can either:

rén shéng ér

you I xing hé

* Copy the hanzi and paste it into the Google translate web page

AL T B
HEMF R

Z you z0i zup yan hé quan i shang yi Il ping déng men  fu
N1 24 V2
b L AR E— T e
ling  xin bing ying yi xiong di  gudn X di  jing shén hu xiang dui  dai

O3 VASL B £ it AY B AR A

at https://www.google.com/search?q=translate+chinese+to+english
OR, more easily if there is a lengthy example to analyze:
* Locate, download and install a suitable ruby-text font.*

Mandarin Chinese (Piitonghud 353815 ) translation of the UDHR Opening

Compare this ruby font rendering to the identical text shown on page 3.

Ruby (or rubi) text consists of pronunciation aids appearing adjacent to non-alphabetic writing; see the

web site https://en.wikipedia.org/wiki/Ruby character for more information. This example uses
pinyin ruby since it is Mandarin; ruby text for other Sinitic languages would of course be different.

* Copy the hanzi into a word processor using the ruby font.

24 This has nothing to do with the Ruby programming language or Pokémon and, in fact, predates both by decades. We've had luck with an open source pinyin font named for its
acronym FZKTPY (fang zhéng kii ti pin yin zi kii-1), from https://www.fonts.net.cn/font-32489380389.html (the Béndi Xiazai “local download” button is [ [ AT £ 1).
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Typing Hanzi with Alternate (non-phonetic) Methods

Due to the dramatic rise over the past decades in global availability of personal
technology — e.g. computers, smart phones, and other handheld devices — Pinytn is
now the most commonly used method of “writing” Chinese languages. For I/T
practitioners, therefore, familiarity with the phonetic Pinyin method for entering
Chinese data to perform testing is sufficient, and this section can be ignored.

If, however, your department has any responsibility for supporting less common

input methods®, this section will provide a useful overview to help understand and

address any issues that may arise with such methods.

Various non-phonetic approaches for entering hanzi are still in use. These include:

0 Handwriting detection and recognition on touchscreens or track pads.

0 Keyboard definitions that add a wide variety of similar hanzi to each key on a
standard keyboard, e.g. Wubi-98°°; variants of this may occur on both physical
and virtual (on-screen) keyboards. Neither method is covered in this paper.

0 Keyboard (including older cell phone number pads) definitions that add a very
small number of strokes — typically less than six — that each represent a class of
strokes®’; statistical analysis of dictionary entries and a user’s past typing habits
permits this Wibihua method to “guess” the desired word or character. This
type of method is still in use and has both benefits as well as drawbacks:

Benefits: There are still benefits to using Stroke based data entry, including:

0 If the typist already knows how to write hanzi by hand, stroke entry requires no
additional training in pinytn, and may often result in faster typing speeds.

0 The typist does not need to know the pronunciation which, as mentioned
earlier, varies across languages. The “spelling” is entirely based on appearance.

a Therefore: stroke-based entry can be used for languages other than Mandarin.

0 For the many hanzi with more than five strokes, some methods permit entering
only the 1% to 4™ and final stroke to narrow the choices presented for selection.

0 Modern pinyin input method editors often support stroke entry as well, so there
is no need to install any additional software to experiment with this method.

0 Some stroke entry methods permit the use of a sixth wild card to aid the search.
On some Apple products, for example, the letter O and 6 are wild cards.

Drawbacks: Of course, there are also drawbacks to stroke based input methods:
@ The typist must know (or be able to guess) the correct stroke order. Without the
correct order, this would be akin to looking up a seriously misspelled English

word in a dictionary.
0 Hanzi may have more than twenty strokes, complicating typing with strokes.

TYPING WITH STROKES - INTRODUCTORY EXAMPLE
Before going into detail on using stroke based entry, the short example on

72 woman, female %z and ¥ combine to form #F: good T and. 49 combine to form {%: Mom

the right will illustrate how it works using a few hanzi (i(,_ Zl}’,' and &) Stroke Number| 1 | 2 | 3 L 12131als]e T 121314l s]e
introduced in “Radical Types and Single Character Combinations” on
page 9 as examples B, D, and E. This will also confirm that your particular ~ Actual Stroke <7 = <7 =171 — K17 0= 11—
Input Method Editor supports stroke-based entry.

_ N — N —_ —_— N _ —
After activating the pinyin IME, begin by typing “u” to enter stroke entry U-Class Stroke| & < < < -
mode. The “woman” character Z can be written by typing the z, pand h  U_Class “Key’| z | p | h z|p|h|z s |h z|p|lh|z|z|h
keys,”® which represent the <, 7 , and — strokes. As with normal pinyin
entry, 2L may not be the first menu choice shown. Cumulatve| 2, | T | B\ &\ Ty | 20V BS 0 R\ & T | AR W 0
The other two examples 4F (“good”) and &% (“Mom”) are also used to “ « _
illustrate use of “stroke classes” as surrogates for the actual strokes. Result ﬁ nu ﬁ? hio ;Z% ma

After the Stroke Reference Chart that follows, we’ll revisit typing “Hello,
World” using this method, explaining stroke classes and how to choose
the h, n, p, s and z “class keys“ shown in the table on the right.

Example B, page 9 Example D, page 9 Example E, page 9

Using stroke entry to produce hanzi, #f (example D) would be
entered by typing u, z, p, h, z, s,h, and Enter in sequence.

25 Or if you simply want to become more acquainted with reading and writing any of the many Chinese dialects used around the globe.

26 See https://en.wikipedia.org/wiki/Wubi_method or the wikipedia article at https://en.wikipedia.org/wiki/Wubi_method.

27 The comprehensive “Strokes (Z&[H]) Reference Chart” on page 17 introduces the stroke primitives, and groups the strokes by class.

28 There are only five such keys (the other two are s and n), but we’ll hold off on explaining how to determine which keys to use until page 17.
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Strokes (¥£[#]) Reference Chart

The thirty-six strokes introduced in Strokes (%£[H() on
page 6 are shown on the right — this time grouped into

the five general classes® used for typing Hanzi using
strokes. “Acro” in the legend is short for “acronym,” 1
the Unicode CJK abbreviation for the pinyin name.

Each stroke used to build a Chinese character is either 0
itself a primary stroke, or made up of a primary stroke !-2
with one of the five stroke primitives appended.

STROKE PRIMITIVES

Jf bidn A short straight vertical or horizontal line 2
section, e.g. 5.3

£54) gou A slight left or right hook at the end, e.g. 1.2 2.1

= wan A single clockwise line with a soft bend and a

left hook at the end, e.g. 5.1

An oblique counter-clockwise curved line that
begins with a straight section, e.g. 5.2

A multi-segment line with one or more right-

angle folds or turns going down or to the right, 3
e.g.5.4-5.15

2.2

%4’ Xxié
HT zhe

To type any of the eleven strokes from Classes 1 3]
through 4 (the first column) on a standard keyboard,

enter either the abbreviation for that stroke’s class
primitive (h, s, p, or n); to enter any of the twenty-four
strokes in class 5, use the z key. For numeric keypads, 4
the stroke is typed using the number key.

Take care to distinguish the ti stroke — 1.1, used at the
end of strokes 2.1 (L ) and 5.10 (1), from the gou 41
primitive (the hook) used to complete thirteen other
strokes (e.g. " 1.2).

The strokes ), \, and ‘- (5.1-5.3) are the only ones
that begin with a primitive rather than one of the first
four strokes.

4.2

31p0 1
— H héng =
31c0 ¥
S i 7
| 3106 ik
HG héng gou
31p1 %
I S shii
319 X3
L ST shu ti
s1on | IR
J SG sht gou
Vs 31p2 i
P pi€¢
31p3 LS
) SP shu pié
31cr %3
\ N*! na
31p4 J=3
A D didn
31pD {[%%af
/\ TN ti na

5 7 [0 | M
HXWG |  héng xié wan gou
. ) 31cl )
WG wan gou
= R
XG xié gou
I T
HXG bidn xié gou
54 l_ 31c4 2z
SW shit wan
5| ||
HZZ héng zhé zhé
AR i
HZG héng zhé gou
s7) 7 31c7 FEA
HP héng pié
N
HZWG | héng zhé wan gou
o Ly 0 T
SZWG shu zhé wan gou
o] | 2| TR
HZT héng zhé ti
su| 7| | BT
HZZP |  héng zhé zhé pié
Hex | Stroke Name (Hanzi)
LEGEND

Acro.

Stroke Name (Pinyin)

5.12

5.13

5.14

5.15

5.16

5.17

5.18

5.19

5.20

5.21

5.22

5.23

N/A

29 The < character (quan ) doesn’t fall into any of these classes so, due to its infrequent use, is ignored here. It is listed only for completeness.
30 There is nothing remotely “official” about the decimal numbers in this chart; they are simply used here to distinguish among the class members
31 Class 4 strokes are typed with an [n] (na \.) when using Intelligent Pinyin, but with a [d] (difin > ) when using Shogdu Pinyin. If using the latter, exchange 4 with 4.1.

siee | HAIMEH

3 HPWG | héng pi€ wan gou
31co BT E

L HZW héng zhé wan

1, stee | M
HZZZ | héng zhé zhé zhé
3105 T

—I HZ héng zhé
31p7 I3

L Sz shii zhé
31p8 [EFay

—l SWZ shtt wan zud
31pB *ﬁﬂf{ )f—fl;

< PD pi€ didn
31nc W

L PZ pié zhé
31oE B

Ll SZ2 shti zhé zhé
310F XA

LJ SWG shu wan gou

5 31el | T
HZZ7G| héng zhé zhé zhé gou

J

31E2 ]’ﬂqﬁ%@
PG pié gou
31E3
O -
Q quan
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GROUPING STROKES BY SIMILARITY

U-CODEFOR STROKE: 2-h 2-h 2-h 3-p 3-p 5-z 5-z 2-s 2-s 2-s 5-z 5-z 4-n/d4-n/d4-n/d 5-z z zZ z z z

Grouping strokes by similarity will help distinguish
—a 4

one from another more easily. The sixteen strokes - 7 ) \/ ) J I L 1 k‘ \ \ N L 1| } ?I 3
on the immediate right are generally single lines 31p0[31c0|31p6|31p2|31D03|3112|31c1|31pa|31p1|31D9|31ca|31c2|31DpD|31cF|31D4|31C3 31cp|31ce|31ce|31E1|31cC
ranging from horizontal through various angles. U-CODE FOR STROKE:  5-Z 7z 7z z 7z 7z z z z 7z z 7 7z  z
The “u-mode” key to enter each stroke is shown The 19 strokes on the right
ablove thedc:laflgctfir al‘(t)r}gdw1th gle gmcode Hex and far upper right are all Z < LI L L 117 _J T L L Ll I—J
vate used to display 1t ndependenty. multi-segment lines in class 5 [3150 31pB|310c|31c4|3107|310r|3108]31¢7|31c6|3105|31c5|  |31c8|31E|31c9

Revisiting “Hello World” with the Stroke Entry Method

Recall from the section Typing Hanzi with a Pinyin Keyboard — the requisite
“Hello, World” Example on page 12 that “Hello World” — /R4FH 5 (niho shijie)
consists of two words of two hanzi characters each. Using stroke entry is similar
to using pinyin in that you will be presented by a list of possible matches which is
updated with each stroke entered. Unlike pinyin, each hanzi must be entered
independently, either by pressing the space bar or selecting the number of the
matching character in the list.

Begin by typing the first six stroke class keys for fK, which, as shown in the table
below, are p, s, p, Z, s, p. At this point, because the desired hanzi is shown first in
the character menu, typing either a space or the number 1 will “commit” /R.
Alternatively, of course, typing the final n followed by a space will also work.

The remaining three hanzi are typed in the same manner.* In this particular
example, only the final 5% is detected before all its strokes have been entered;
even so, it requires entry of eight of the nine strokes before that happens.

At this point, it’s helpful to compare the number of key presses required to type
“Hello, World” using pinyin and stroke entry methods. Including the final
“commit” space, the pinyin entry method required 13 strokes, while the stroke
entry method needed 30 if typed straight through, though it only required 28 if
strokes 7 and 29 were skipped.

For all but professionals and those with calligraphic backgrounds and a fluency in
a Chinese language, therefore, this method is seldom used, though it is still
widely supported by most IMEs to support those wishing to learn to write hanzi.

Stroke Number | 1 2 |3 4 |5 6 8 9 |10 11| 12| 13| 14 15 16 | 17 | 18 | 19 | 20 21 21 22|23 124 |25|26|27 2829
Actual Stroke | 7 | | |7/ Nspace| K | 7| — | 3| | |—|space| —| | | | |—|Li|space| | | T|—| | |— [
UClassStoke | J | [ | ) [ &) | |) | > ) | —la||— ==& &)= =) |~ ]
U-Class“Key” | p | s | p|z | s |p | n® z|p|/h|z|s|h h|s|s|hjz s|z|h|s|h| p|n” pl|s
DTMF NumberKey | 3 | 2 | 3| 5|2 | 3| 4 5131115121 11212 1]5 2051112113432
Cumulative Resule | J || /U HL | £ 4R | R AVEIE-SN (4R (2R T — | T s H 2 R R R
Result R ni I hio tH  shi 5L jie (and a final SPACE)

32 To permit more space, the final space after 5t is not shown, but is still required for the “commit.”
33 Recall that, in systems using Shogou Pinyin, the “d” key is used for the ™ stroke rather than the “n” key shown here.
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Choosing Simplified or Traditional Hanzi

In the section Logograms vs. Characters, Words, and Syllables on page 5, we
mentioned that there were two versions of some hanzi glyphs — traditional and
simplified. So far in this document we’ve assumed the use of simplified characters.
With the examples given so far, this made no difference because none of the hanzi
have simplified forms. If we wish to type the word “difficult” however, we would
need to decide whether to type the simplified version ¥E or its traditional
predecessor #f. Larger versions of these hinzi are shown in the examples below
for easier comparison. To type the simplified ¥, we would type [J[=J[]_].

A DIFFICULT “SIMPLIFIED” CHARACTER IN STROKES

For this design note, the Chinese iBus Intelligent Pinyin Input Method Editor was
configured to use the more modern simplified hanzi by default where those are
available, and uses the sequence [ J+[cr=]+[F] to temporarily toggle to using
traditional characters when required. There is no on-screen indicator as to which is
active, though this is usually evident from the output. Like most IMEs, intelligent
pinyin is always reset to its default whenever Chinese input is activated.

Typing the traditional %, therefore, requires [ ][] fenol] [+ J [P (] [d ]

The single character word “difficult” — introduced Stroke Number

Some Difficult Characters

1

above — was one of those simplified in the 1950s. Actual Stroke | 7 | N |/ [N —]— =] |— \
This set of examples illustrates how to type both the Xﬁ %&
simplified ¥k and traditional % versions using the =~ “Ucode” ClassStroke | &, | > |7 | | | Y | — | — | — | | | —
stroke entry method. U code” K b n o 0

. . “ ” Z | n S | n S nin i
The table on the right provides the strokes for the cote Bey p Simolified T gi n 1
simplified hanzi in their proper order. If the input Cumulative| & | X | DU | M | Mk | M | o | oMk | HfE | OME U9P6BE ra:} 916;%%
window is watched carefully, the correct glyph is
presented by the IME after only five keystrokes, so Result X 10 strokes 19 strokes
either [ () (] 1 * or L[ eI ] will
produce the desired word, saving six keystrokes. All five stroke “classes” are used in this single hanzi.
A MORE DIFFICULT “TRADITIONAL” CHARACTER IN STROKES
The ‘a mode’ in the inte]hgent pinyin IME requires Stroke Number | 1 2 3 4 5 § 7 8 9 10 | 11 12 | 13 | 14 | 15| 16 | 17 | 18 | 19
nineteen strokes to .1dent1fy the trgdltlonal form (and Actual Stroke| — | | [ =111 = —1—=1) ~ ) [ |- = — =] | —
one more to select it); compare this to the seven that
are needed when using pinyin. “U code” Class Stroke | — | | [ =1zl —|—]— 7|~ 1 ~x=|=]—]1]|—
In mainland China, where Sogou Pinyin and the fcitx . .
IME are the standard, and where fluency in Chinese Ucode"Key| h | s | s | h s |z h ) pin|p|s njh|h hjs/|h
is far more common than anywhere else in the world, comulative | A | T H I H I TR S R E BB B M OHE ) HE OWE O®E HE | W
the aforementioned ability to simply type the first
four and final strokes as a “shortcut” makes stroke Result Bt

entry more practical for those who have been
“writing” since childhood.

Whether simplified or traditional, only one of the “wild card” strokes (£.) are used.

34 If the purpose of pressing “1” isn’t clear, or why using the space bar gives the same result, return to the more detailed explanation of how to use the IME candidate menus given in

Typing Hanzi with a Pinyin Keyboard — the requisite “Hello, World” Example on page 12.
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Augmenting Compose Key Definitions to Support Typing Pinyin Diacritics

To add compose sequences in most Linux distri- ~ Compose=~/.XCompose

butions for the caron (u030c — see page 11) used
to indicate pinyin tone 3, copy the commands
from the block on the right in sequence and run
them from the command line. These will add the
combinations required to an existing user’s
~/.XCompose file, or create the file if it doesn’t
already exist.

echo "

If you don’t require the flexibility of typing the
combinations in either order — the general
convention for most compose sequences —
remove alternate lines as appropriate.

These sequences will only take effect after X is
restarted, either on the next log in or reboot.

echo \<Multi key\> \<a\> \<v\> :
echo \<Multi_key\> \<v\> \<a\> :
echo \<Multi_key\> \<e\> \<v\> :
echo \<Multi key\> \<v\> \<e\> :
echo \<Multi key\> \<i\> \<v\> :
echo \<Multi key\> \<v\> \<i\> :
echo \<Multi key\> \<o\> \<v\> :
echo \<Multi key\> \<v\> \<o\> :
echo \<Multi key\> \<u\> \<v\> :
echo \<Multi key\> \<v\> \<u\> :
echo \<Multi key\> \<v\> \<v\> :

# Define location of user .XCompose definitions

# Hanyu Pinyin Compose Sequences" >> SCompose
\"8\"  UOICE \# LATIN SMALL LETTER A WITH CARON >> S$Compose
\ra\" UOICE \# LATIN SMALL LETTER A WITH CARON >> $Compose
\re\" U011B \# LATIN SMALL LETTER E WITH CARON >> $Compose
\"&\" U011B \# LATIN SMALL LETTER E WITH CARON >> S$Compose
\"i\" U01DO \# LATIN SMALL LETTER I WITH CARON >> S$Compose
\"I\" U01DO0 \# LATIN SMALL LETTER I WITH CARON >> $Compose
\"S\" U01D2 \# LATIN SMALL LETTER O WITH CARON >> $Compose
\"E\" U01D2 \# LATIN SMALL LETTER O WITH CARON >> $Compose
\"a\" U01D4 \# LATIN SMALL LETTER U WITH CARON >> $Compose
\"8\"  U01D4 \# LATIN SMALL LETTER U WITH CARON >> S$Compose
\"\"  UOIDA \# LATIN SMALL LETTER U WITH DIAERESIS AND CARON >> $Compose

Hanzi Characters Travel Abroad - Birth of Japanese Writing

Fifteen hundred years ago, Hanzi logograms were already in wide use for writing the
broad family of languages on what is now the Chinese mainland when they began to be
adopted by an even wider variety of other Asian languages such as Japanese, Korean, and
Vietnamese. Though phonetic alphabets or syllabaries have since replaced them in most
languages, hanzi are still in use as one of Japan’s three writing systems, where they are
known as {#°F, written with the same glyphs, but pronounced Kanji.

Almost immediately after their Japanese adoption, two phonetic “shorthands,” now known
as kanamoji ({ix44 SCF) began to be introduced: Katakana (7 & # 7-), an angular form
used by religious scribes as well as Japanese government officials, and Hiragana (O & %3
7£), a more-rounded form used by poets and educated females. By the end of the Heian
period (800-1200 ce), both Kana forms — having settled into forty-six character syllabic
“alphabets” — were commonly intermingled with the adopted Kanji.

In 1548, the first pure alphabetic system for writing Japanese — called Romaji (1 — ¥ ¥,
“Roman letters”) was introduced by a Japanese named Yajiro who had become a Jesuit
priest; he used the Roman/Latin alphabet to assist Portugese missionaries to preach to the
Japanese. Other romanization schemes followed but, until the late twentieth century, were
used almost exclusively by non-Japanese, e.g. diplomats, merchant-traders or students.

Over the centuries, Hiragana became the primary Japanese writing system, with Katakana
reserved for words adopted from other languages: scientific and technical terms, as well as
proper names of non-Japanese people and places are generally written with Katakana. The
English term “backup mirror” for instance (what we now refer to as a “rear view mirror”
in a vehicle) is written in Katakana script as »N» 27 I 7 — (pronounced “bakkumira”),
while the French croissant was added to Japanese as the Katakana word 7 2 7 v %>~
(pronounced “kurowassan”).

In 1946, the government’s Toyo Kanji List introduced Shinjitai GHT {4, “new character
form”), simplifying some of the more complex Kanji — much as the Chinese would do a
decade later, though the Japanese effort was less extensive.

The introduction of computing devices brought Romaji to widespread use in Japan (as
Pinyin did in China), though with three different writing systems to accommodate, typing
Japanese on a QWERTY keyboard is a bit more complex. Some useful examples are
presented in DDN-8 IME Keyboard Layout Charts for selected Languages (see page 2).

Typing any form of Japanese with Romaji is similar to typing Mandarin with Pinyin, with
a few notable exceptions. Whereas hanzi can be “committed” by pressing either the space
bar or Enter key, the space bar in Romaji will convert whatever Kana text has not yet been
committed into Kanji glyphs if that is possible. It is still necessary, however, to commit
the Kanji (using Enter) before proceeding with any further entry of either Kana form.

Another difference is that, if you're unfamiliar with Japanese writing systems, several
Kana may appear to have both capital and small forms, though in positions that seem
reversed. On the E key, for example, v+ is shown above ™ on a Hiragana layout, while
the corresponding 4 appears above 4 on the Katakana map. Though these are some-
times called “capital” and “small” for convenience, the difference between w» and \ is
that the shifted variant simply indicates a weaker and shorter pronunciation.

Ruby text, introduced on page 15 as an aid to reading hanzi by adding pinyin above the
text, exists for Japanese as well, and is known as furigana (& D 1k or 3 D 2372). It is
not as useful for I/T personnel however, since it is aimed at providing Hiragana or
Katakana representations of more complex Kanji for native Japanese rather than Latin
representations for westerners.
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Japanese Kana Scripts
Hiragana Script “Alphabet”

3040 3oa41 26 30A42 . 3oi43 . 30144 5 3ou45
5 30U46 x 30:7 2 30E48 5 30049 £ 3oo4a 21 3221;
AL ELE LS L

. 3052 3053) _ 3054 3055) . 3056 3057
bj}Ge:Ko;’:GoéSaé\Zabsi
U d o380 8.2
2Ll b LB L o
20D Tt Tl & &
72 e 0 w80 AR e D e U a
e iE e U U O S
RLR N N )
E L E e F A T ®
D ® o R 0 Ok
bbb h s
5 322«3 ﬁ’) 3;if 5 3;io ,é 3;21 % 3;(9)2 2 3(;93
— 3094 3095 3096 3097 3098] . 3099

vo | D ke | ke ot

309a] . 309, 309c 309d 309 309¢f

35 See a comprehensive collection of translations of this text in most of the world’s languages at: https://omniglot.com/udhr/index.htm

Hiragana and Katakana, collectively referred
to by the generic term Kanamoji, meaning
Kana Writing — are both syllabaries (syllabic
“alphabets”) of 47 “characters,” each of
which represents a sound.

Each “character” is shown with its Unicode
hexadecimal value as well as its ROmaji
representation below that; the distinction
between “capital” and “small” Romaji is not
always observed however.

Most of these Hiragana and Katakana glyphs
with identical Romaji represent very similar
sounds and many look quite similar to one
another — reflecting their common origin as
shorthand versions of adopted Hanzi glyphs
from the Chinese mainland.

As described above, Hiragana is primarily
used to write native Japanese words, while
Katakana is used to write words “borrowed”
from other languages.

The opening of the United Nations’ Universal
Declaration of Human Rights™ is a typical
mixture of Hiragana and Kanji:

TRTOANENZE, EFEFNBDB5ITLT
HEHTH D, D, EhifeHEMEIZD
WTHEFETH D, ARG, B RO
EZRIoNTH D, BWVIZFE DR
ZHo TTH L 2 TR 580, *

Some comparisons of Japanese and Chinese
writing — including the usual “Hello World” —
are shown next for comparison (sketched
below)

Katakana Script “Alphabet”

30a0 30al 30a2 30a3 30a4 30a5
= 7 a 7 A /f i /f I ‘7 u
30a6 30a7 30a8 30a9 30aa 30ab
v v T e | g A * 0 H Ka
. 30ac 30ad N 30ae 30af ~ 30b0 30b1l
jj Ga "3? Ki 3’\’ Gi 7 Ku 7 Gu é‘ Ke
o 30b2 3003 o~ 30b4 30b5 o~ 30b6 < 30b7
5‘ Ge - Ko - Go ‘]j‘ Sa h]j_ Za \‘/ Si
<~ 30b8 3009 ~ 30ba 30bb ~ 30bc 30bd
> Zi X Su X Zu ;’Z Se “]Z Ze \/ So
~ 30be 30bf ~ 30c0 30cl o 30c2 30c3
\/ Zo & Ta & Da ‘9)_ Ti % Di \y tu
\y 30c4 \\/\\ 30c5 \‘7_. 30c6| _ 30c7 ]\ 30c8 P 30c9
Tu Du Te De To Do
30ca 30cb 30cc| § 30cd 30ce 30ct
‘j_ Na | — i X Nu Y Ne / vo |7 Ha
o 30d0 ° 30d1 30d2 o~ 30d3 o 30d4 30d5
N Ba N Pa E Hi E Bi E Pi 7 Hu
~ 30d6 o 30d7 30d8 L 30d9 30da 30db
7 Bu 7 Pu ‘/\ He N Be /\0 Pe ﬂ’\ Ho
~ 30dc 30dd 30de 30df 30e0 30el
ﬂ‘i Bo ﬂ‘s Po 7 Ma S Mi A Mu )( Me
30e2 30e3 30e4 30e5 30e6 30e7
% Mo ‘\7 va ‘\7 YA L yu :L YU = yo
30e8| _ 30e9 30ea 30eb 30ec 30ed
E YO 7 Ra ]) Ri }I/ Ru I/ Re D Ro
30ee 30ef 30£f0 30f1 30f2 30£3
‘7 wa ‘7 Wa ‘IF Wi ‘Z We ? Wo \‘/ N
~ 30f4 30£5 30£f6 ~ 30£7 ~ 30£8 + 30£9
‘7 Vu 7‘7 ka b_ ke ‘7 Va ‘IF Vi Z Ve
o~ 30fa 30fb 30fc 30fd o 30fe 30ff
7 Vo ° — A A ‘T

36 Your mission, should you choose to accept it, is to identify which glyphs in this Japanese text are Kanji and which are Kana.
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“Hello World” — Comparing Chinese Hanzi
to Japanese Hiragana+Kanji

Here, both Chinese ({/REf-{H5%) and Japanese (Z A
2B SR versions of “Hello, World” are
displayed.

Note that the glyphs, Unicode values and on-disk
UTF-8 representations for Hanzi and Kanji
translations of “world” are identical. Also observe the
similarity of the first syllable of the Hiragana spelling
of “world” (&, which isn’t used because “world” in
this context is considered a “scientific” term) to the
first symbol of its Hanzi antecedent (1i).

See Typing Hanzi with a Pinyin Keyboard — the
requisite “Hello, World” Example on page 12 and
Revisiting “Hello World” with the Stroke Entry Method
on page 18 for more details on producing this text in
Mandarin with Hanzi.

“Database Management” — Comparing
Chinese Hanzi to Japanese Katakana+Kaniji

On the cover page of this note, both Chinese Hanzi
(BHEZEE ) and Japanese Katakana (77— X N\ —
Z &) spellings/translations of our profession
“Database Management” are displayed.

The Japanese word for “database” (dé-ta-bé-su) is
clearly “borrowed” from the English equivalent, so is
therefore written in Katakana rather than Hiragana.

Note that the glyphs, Unicode values and on-disk
UTF-8 representations for Hanzi and Kanji
translations of “management” are identical.

Hello World
Written Chinese s
(Simplified) (G ¥ L 5t
Written Pinyin ni hdo shi jie
Unicode Point udF60 u597D udElé6 u754cC
UTF-8 Hex E4-BD-A0 | E5-A5-BD | E4-B8-96 | E7-95-8C
Hello World
Written Japanese - -
(Mixed script) — A ‘b ‘B bi TE ﬁ
Hiragana Only = A \z H X (.H-) (75) 1))
Written Romaji| ko n ni ti/chi ha se ka - i
Unicode Point u3053 u3093 u306B u3061l u306F udEl6 u754cC
UTF-8 Hex | E3-81-93 | E3-82-93 | E3-81-AB | E3-81-Al1 | E3-81-AF | E4-B8-96 | E7-95-8C
Database Management
Written Chinese s
(Simplified) ﬂ jﬁ ,i % fﬂ
Written PinyTn shl Ju ku guan Ii
Unicode Point u6570 u636E ubE93 u7BAl u7406
UTF-8 Hex E6-95-B0 | E6-8D-AE | E5-BA-93 | E7-AE-Al |E7-90-86
Database Management
Written Japanese — S
(Mixed script) 5? N A % fﬂ
Written Romaji dé ta bé su kan Il
Unicode Point| u30C7 u30FC u30BF u30D9 u30FC u30B9 u7BAl u7406
UTF-8 Hex |E3-83-87 | E3-83-BC | E3-82-BF | E3-83-99 | E3-83-BC | E3-82-B9 | E7-AE-A1 |E7-90-86

37 The on-disk format of UTF-8 representations of Unicode values is explained with examples in the third handout in this series, Exploring UTF-8.
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Other Publications

BUSINESS
DATABASE
TRIAGE

g

x/i;nk Oberle

BUSINESS
DATABASE
DESIGN

Class Notes from
Aristotle's Lyceum

Frank Oberle

Antikythera Publications

In addition to an ongoing series of Database Design Notes, Antikythera Publications recently released the book “Business
Database Triage” (ISBN-10: 0615916937) that demonstrates how commonly encountered business database designs often
cause significant, although largely unrecognized, difficulties with the development and maintenance of application software.
Examples in the book illustrate how some typical database designs impede the ability of software developers to respond to
new business opportunities — a key requirement of most businesses.

A number of examples of solutions to curing business system constipation are presented. Urban legends, such as the so-
called object-relational impedance mismatch, are debunked — shown to be based mostly on illogical database (and
sometimes object) designs.

“Business Database Triage” is available through major book retailers in most countries, or from the following on-line
vendors, each of which has a full description of the book on their site:

CreateSpace: https://www.createspace.com/4513537
Amazon:

www.amazon.com/Business-Database-Triage-Frank-Oberle/dp/0615916937
More information and sample pages at: www.AntikytheraPubs.com

A follow-up book, “Business Database Design — Class Notes from Aristotle’s Lyceum” is due to be available in the latter part
of 2014.

“Business Database Design” leads the reader through the logical design and analysis techniques of data organization in more
detail than the earlier work — which concentrated more on understanding and identifying problems caused by illogical
database design rather than their solutions.

These logical approaches to data organization, espoused by Aristotle and an “A-List” of his successors, have formed the
basis for scientific discovery over more than 2,400 years, and directly led to the technology we deal with today, notably
including both relational and object theory.

“Business Database Triage” explained the reasons why these principles were virtually impossible to apply during the early
years of our transition to the use of computers in business, but since the technology is now sufficiently mature that such
compromises can no longer be justified, the time has come to relearn logical data organization techniques and apply them to
our businesses.
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