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2.1 \dbNewDatabase

\dbNewDatabase \dbNewDatabase [(base database)] {(database)} {
\dbNewDatabase* (attril) = (type specl),
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\dbNewStyle

\dbNewDatabase{ques}{
question = tl,
answer = tl,
date = date,
info = tl1,
labels = clist

2.2 \dbNewStyle FHFEA LI

\dbNewStyle [(base styles)] {(style)} {(database)} {(opts)}
H (database) & L—HHIREI (style), AR ABETE AR (base styles), AN
\dbNewStyle[basel, base2] {new-style}{ques}{}.
filter = (filter) (initially -none-)
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sort = { (attr specl), (attr spec2), .. } (no value)
AR BCE A . SCRRRYE str, date, int, fp REMBIRHITHY , SCH 2R
7. (attr) FoR4EF, (attr)™ FoRFEF. FHEIGITH, M sort-style J7m & mh iy i
etk level [)7, level AH[HAYHFFZ A HY) birth M)y, PALIEHE.
\dbNewDatabase{sort-example}{
name = str,
birth = date,
level = int,
weight = fp,
}
\dbNewStyle{sort-style}{sort-example}{
sort = { level*, birth, name, weight }
}
before-code = (before code) (no value)
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after-code = (after code) (no value)
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\dbNewReviewPoints

dbFilters

(attr)/sep = (sep spec) (initially ,7)
(attr)/sep = (separator)
(attr)/sep = {

(separator between two),

(separator between more than two),

(separator between final two)

}
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\dbNewReviewPoints{review-point}{2, 5, 15} % EXE A

\begin{dbFilters}
\dbNewConditional{cond1}{date}{review-point|\Today} % & X & J &4
\dbCombineConditionals{filter1}{cond1} hoE NI EAE

\end{dbFilters}

\dbNewStyle{review-style}{ques}{filter=filter1} % EXETHER
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\begin{dbFilters}{(database)}
(code)
\end{dbFilters}
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\dbNewConditional
\dbNewConditional*

\dbCombineConditionals

dbitem

\dbNewConditional {(name)} {(attr)} {(cond spec)}
\dbNewConditional* {(name)} {(attr)} {(cond spec)}
\dbNewConditional {(name)} {{int/fp attr)} {(relation)}
\dbNewConditional* {(name)} {{int/fp attr)} {(relation)}
\dbNewConditional {(name)} {(str/tl attr)} {(regez ezpr)}
\dbNewConditional* {(name)} {(str/tl attr)} {(regez expr)}
\dbNewConditional {(name)} {(clist attr)} {(val list)}
\dbNewConditional* {(name)} {(clist attr)} {(val list)}
\dbNewConditional {(name)} {(date attr)} {(review points)|({date)}
\dbNewConditional* {(name)} {(date attr)} {(relation)}
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\dbCombineConditionals {(name)} {(cond combination)} [(info)]
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\begin{dbitem}{(database)}[

(attri) = (vall),

(attr2) = (val2),
]

(code)
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\begin{dbitem} [date=2022-01-01, info= Ji|ik]
\dbsave{question}{ixX & — Ml 5] &L }
\dbsave{answer H{ix Z — Ml A& £}

\end{dbitem}

2.6 \dbsave fll \dbuse

\dbsave \dbsave {(attr)} {(data)}
\dbuse  \dbuse {(attr)}
\dbsave HRTFiHEE , HAELE 1tem SRIEH I . \dbuse HIR G4 , HAEFE item-code
eI o

2.7 il \dbshow JEZ Bz

\dbshow \dbshow {(style)} {(database)}

i (style) FEXORIRIR (database)

2.8 ZRIFAHIX

\dbIfEmptyT  \dbIfEmptyTF {(true code)} {(false code)}
\dbIfEmptyF  \dbIfEmptyT {(true code)}
\dbIfEmptyTF \dbIfEmptyF {(false code)}
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\dbNewStyle{style-condl}{database-test}{
before-code = {\dbIfEmptyF{\begin{enumerate}}},
after-code = {\dbIfEmptyF{\end{enumeratel}}},
item-code = {\item \dbuse{attr-test}}

\dbItemIfEmptyT \dbItemIfEmptyTF {(true code)} {(false code)}
\dbItemIfEmptyF  \dbItemIfEmptyT {(true code)}
\dbItemIfEmptyTF \dbItemIfEmptyF {(false code)}
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\dbNewStyle{style-cond2}{database-test}{
text/before-code = {\dbItemIfEmptyF{*}},
text/after-code = {\dbItemIfEmptyF{*}},

}

\dbClistItemIfEmptyT  \dbClistItemIfEmptyTF {(true code)} {(false code)}
\dbClistItemIfEmptyF  \dbClistItemIfEmptyT {(true code)}
\dbClistItemIfEmptyTF \dbClistItemIfEmptyF {(false code)}
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\dbNewDatabase{database-test}{labels=clist}

\dbNewStyle{style-cond3}{database-test}{
labels/item-before-code = {\dbClistItemIfEmptyF{*}},
labels/item-after-code = {\dbClistItemIfEmptyF{*}},
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i

\dbDatabase \dbDatabase F5{UEIEHFE S, \dbFilterName F5/Cid RS R, \dbFilterInfo F5CiIyERE &

\dbFilterName MK, \dbIndex FHHM4HIRTI.
\dbFilterInfo

\dbIndex
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4 Introduction

The initial motivation to write this package is that I want to write a template, which can
collect questions you gave the wrong answer and can display those questions you would like to
review by some conditionals, such as questions with certain label, questions you have answered
uncorrectly for certain times or questions having not been reviewed for certain days. So this

package provides a database to do such thing.

The package provides four core functions: data storage and display, data filtering, data
sorting and data display. All data is saved once and then you can display these data with
custom filters, orders and styles.

The package constructs 6 types based on the internal typed of expl3:

date date based on datetime2 in iso format, supports comparison, sorting (converting to str),
default \Today.

str  string, supports regex match and sorting, default empty.
tl token list, supports regex match, default empty.

int  integer, supports comparison and sorting, default 0.

fp floating point, supports comparison and sorting, default 0.

clist comma list, default empty.

5 Interfaces

5.1 \dbNewDatabase

\dbNewDatabase  \dbNewDatabase [(base database)] {(database)} {
\dbNewDatabasex* (attrl) = (type specl),
(attr2) = (type spec2),

}

\dbNewDatabase* {(database)} {
(attrl) = (type specl),
(attr2) = (type spec2),

*https://github.com/ZhiyuanLck/dbshow
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\dbNewStyle

Create a new database named (database), unstarred form provides the optional (base
database) from which current database inherit the attributes settings. The unstarred form
always replace the old definition, while starred form appends the new options.

(atir) = (type)
(attr) = (type)l(default)

The first form defines the (attr) as (type), and the second also sets the default value.
NOTE: Every database has a default attribute id to store the index of the item.

The example below define a database named ques.

\dbNewDatabase{ques}{
question = tl, % store question
answer = tl, % store corresponding answer
date = date, % store the date when you were wrong
info = t1, % store extra info

labels = clist % store question labels

5.2 \dbNewStyle and Style Options

\dbNewStyle [(base styles)] {(style)} {(database)} {(opts)}

Define a new (style) that binds to (database). The style can inherit from a list of (base
styles) such as \dbNewStyle[basel, base2]{new-style}{ques}{}.

filter = (filter) (initially -none-)
Set the (filter) defined by \dbCombineFilters.
sort = { (attr specl), (attr spec2), .. } (no value)

Set sorting rules. Attributes of type str, date, int, fp is supported to sort. Multi-
level sort is allowed. (attr) represents for ascending order, and (attr)* represents for descending
order. The example below use four fields to determine the order of the records. It sorts on
level in descending order first and if two levels are same then sorts on birth in ascending

order and so on.

\dbNewDatabase{sort-example}{

name = str,

birth = date,

level = int,

weight = fp,
}
\dbNewStyle{sort-style}{sort-example}{

sort = { level*, birth, name, weight }

}

before-code = (before code) (no value)
Set the (before code) that is executed before displaying the database.

after-code = (after code) (no value)



\dbNewReviewPoints

Set the (after code) that is executed after displaying the database.
item-code = (item code) (no value)
Set the code that show a single record. You can use \dbuse to display certian attribute.
(attr)/before-code = (before code) (no value)
Set the (before code) that is executed by \dbuse before displaying certain attribute.
(attr)/after-code = (after code) (no value)
Set the (after code) that is executed by \dbuse after displaying certain attribute.

(attr)/sep = (sep spec) (initially ,7)
(attr)/separator = (separator)
(attr)/separator = {

(separator between two),

(separator between more than two),

(separator between final two)

Only for attributes of type clist. Set the separator between clist items. The first form
accept one arguments and set the seperator as (sep). The second form is more complicated, the

following documentation is quoted from interface3:

If the comma list has more than two items, the (separator between more than two) is
placed between each pair of items except the last, for which the (separator between
final two) is used. If the comma list has exactly two items, then they are placed
in the input stream separated by the (separator between two). If the comma list
has a single item, it is placed in the input stream, and a comma list with no items

produces no output.

item-before-code = (before code) (no value)

Only for attributes of type clist. Set the (after code) that is excuted before displaying
the item of the comma list.

item-after-code = (after code) (no value)

Only for attributes of type clist. Set the (after code) that is excuted after displaying the

item of the comma list.

5.3 Use \dbNewReviewPoints to Define Review Points

\dbNewReviewPoints {(name)} {(points)}

Define the new (points) that is specially designed for reviewing something. (points) is a
list of integers. Suppose you record the date when you did not answer correctly and you plan

to review every 2, 5 and 15 days. The following code give what you want.

\dbNewReviewPoints{review-point}{2, 5, 15} % define points
\begin{dbFilters}
\dbNewConditional{condl}{date}{review-point|\Today} % define conditional
\dbCombineConditionals{filter1}{cond1} % define filter
\end{dbFilters}
\dbNewStyle{review-style}{ques}{filter=filter1l} % define style
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dbFilters

\dbNewConditional
\dbNewConditional*

\dbCombineConditionals

5.4 Define Filters inside dbFilters Environment

\begin{dbFilters}{(database)}
(code)
\end{dbFilters}
Filters are defined inside dbFilters environment, inside which, \dbNewConditional is de-
fined to declare conditionals and \dbCombineConditionals is defined to combine conditionals.
Filters are independent in different databases, which means the same name of filters is allowed

in different databases.

}
}

\dbNewConditional {(name

\dbNewConditional* {(name

( ) Y} {(cond spec)
( ) '} {(cond spec)
\dbNewConditional {(name)} {(int/fp attr)} {(relation)}
\dbNewConditional* {(name)} {(int/fp attr)} {(relation)}
\dbNewConditional {(name)} {(str/tl attr)} {(regez expr)}
\dbNewConditional* {( V} {(str/tl attr)} {(regez ezpr)}
\dbNewConditional {{ Y} {(clist attr)} {(val list)}
\dbNewConditional* {(name)} {(clist attr)} {(val list)}
\dbNewConditional {(name)} {(date attr)} {(review points)|(date)}
\dbNewConditional* {(name)} {(date attr)} {(relation)}
Define the conditional named (name) that binds to (attr). \dbval is replaced with the real

value of the attribute inside the (cond spec).

For attributes of type int and fp, two forms have the same definition. (relation) can be
a single relation formula, such as \dbval > 3, or the combination of several relation formulas,
such as \dbval > 3 && \dbval < 10.2. Supported operatorsare<, >, =, ==, l=, >= <=,

For attribute of type str and tl, unstarred form matches any part while starred form

matches the whole part with the (regex expr).

\dbNewConditional{condi}{str-attr}{abc} Y% match abc, abcd, labc, =abc=, etc
\dbNewConditional*{cond2}{str-attr}{abc} % only match abc

For attributes of type clist, the conditional defined by unstarred form is true if any item
of (val list) is in the comma list. While the conditional defined by starred form is true only if
every item of (wval list) is in the comma list. As is showed below, for condl, a is in {a, b, d}

so condl is true. While c is not in {a, b, d} so cond?2 is false.

\dbNewConditional{cond1}{clist-attr}{a, b, c} % {a, b, d} -> true
\dbNewConditional*{cond2}{clist-attr}{a, b, c} % {a, b, d} -> false

For attributes of type date, unstarred form uses (review points) to define the conditional
and (date) is the date to be compared. The starred form define the conditional with single

relation formula. Supported operators are <, >, =, ==, =, >=, <=,

\dbCombineConditionals {(name)} {(cond combination)} [(info)]

Define the filter (name), which combine the conditionals and store the extra (info) into
\dbFilterInfo. So you can write something as
\dbCombineConditionals{filter}{(condl && cond2) || !cond3}.
Supported operators are &&, ||, !. You can set the option filter to (name) to apply the
filter when you display the database.
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dbitem

\dbsave
\dbuse

\dbshow

\dbIfEmptyT
\dbIfEmptyF
\dbIfEmptyTF

5.5 Store Data with dbitem Environment

\begin{dbitem}{(database)}[
(attrl) = (vall),
(attr2) = (val2),

(code)
\end{dbitem}
The data are stored with dbitem environment in two ways. Smaller data can be stored in
the option list and the bigger data can be stored by \dbsave, which will suppress the value set

by the option list. An example code is showned below.

\begin{dbitem} [date=2022-01-01, info=test]
\dbsave{question}{This is a test question.}
\dbsave{answer}{This is the correct answer of the question.}

\end{dbitem}

5.6 \dbsave and \dbuse

\dbsave {(attr)} {(data)}
\dbuse {(attr)}

Date is stored with \dbsave and is displayed with \dbuse. \dbsave can be used only

inside the dbitem environment and \dbuse can be only used inside the option item-code.

5.7 Use \dbshow to Display the Database

\dbshow {(style)} {(database)}
Show the (database) with (style).

5.8 Conditionals

\dbIfEmptyTF {(true code)} {(false code)}
\dbIfEmptyT {(true code)}
\dbIfEmptyF {(false code)}

Test if the database is empty. The example below shows how to avoid an empty list

environment.

\dbNewStyle{style-condl}{database-test}{
before-code = {\dbIfEmptyF{\begin{enumeratel}}},
after-code = {\dbIfEmptyF{\end{enumeratel}}},
item-code = {\item \dbuse{attr-test}}
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\dbItemIfEmptyT
\dbItemIfEmptyF
\dbItemIfEmptyTF

\dbClistItemIfEmptyT
\dbClistItemIfEmptyF
\dbClistItemIfEmptyTF

\dbDatabase
\dbFilterName
\dbFilterInfo
\dbIndex

\dbItemIfEmptyTF {(true code)} {(false code)}
\dbItemIfEmptyT {(true code)}
\dbItemIfEmptyF {(false code)}
Test if the value of the attribute is empty. The example belows shows how to surround the

non-empty text attribute with the symbol *.

\dbNewStyle{style-cond2}{database-test}{
text/before-code = {\dbItemIfEmptyF{*}},
text/after-code = {\dbItemIfEmptyF{*}},

\dbClistItemIfEmptyTF {(true code)} {(false code)}
\dbClistItemIfEmptyT {(true code)}
\dbClistItemIfEmptyF {(false code)}
Test if the item of comma list is empty. The example belows shows how to surround the

non-empty label with the symbol *.

\dbNewDatabase{database-test}{labels=clist}

\dbNewStyle{style-cond3}{database-test}{
labels/item-before-code = {\dbClistItemIfEmptyF{*1}},
labels/item-after-code = {\dbClistItemIfEmptyF{x*1}},

5.9 Constants

\dbDatabase represents for the database name, \dbFilterName represents for the filter name,
\dbFilterInfo represents for the extra info of the filter and \dbIndex represents for the item

index.

6 Example of Flaw Sweeper Template

\documentclass{article}
\usepackage{dbshow}
\usepackage{hyperref}

\NewDocumentCommand { \hyperlinktarget } { mm m } {%
\hyperlink{#1}{#3}\hypertarget{#2}{}

\dbNewDatabase{ques}{
question=tl,
answer=tl,
date=date,

count=int,

13



labels=clist

}
\dbNewReviewPoints{review}{1, 3, 7, 15, 30, 60}

\begin{dbFilters}{ques}
% which need reviewed today?
\dbNewConditional{date}{date}{review|2021-12-25}
\dbNewConditional{easy}{labels}{easy}
\dbNewConditional{not-easy}{labels}{mid, hard}
% questions you haven't answered correctly for more than 3 times!
\dbNewConditional{bad}{count}{\dbval > 3}
\dbCombineConditionals{date}{date}[to be review today]
\dbCombineConditionals{easy}{easy}[easy questions]
\dbCombineConditionals{not-easy}{not-easy}[hard questions]
\dbCombineConditionals{bad}{bad}[bad questions]
\dbCombineConditionals{bad-easy}{bad && easy}[bad but easy questions]

\end{dbFilters}

\newcounter{ques}

\dbNewStyle{test}{ques} {
before-code = {\setcounter{ques}{0}\section{Testl}},
item-code = {
\refstepcounter{ques}
\par\noindent\arabic{ques}. \dbuse{labels} \dbuse{date}\hfill \dbuse{count}
\par\noindent ques: \dbuse{question}
\par\noindent\hyperlinktarget
{answer_\dbIndex}{ques_\dbIndex}{go to answer}
1},
}
\dbNewStyle{check}{ques} {
before-code = {\setcounter{ques}{0}\section{Answer}},
item-code = {
\refstepcounter{ques}
\par\noindent\arabic{ques}. \dbuse{labels} \dbuse{date}\hfill \dbuse{count}
\par\noindent ques: \dbuse{question}
\par\noindent\hyperlinktarget
{ques_\dbIndex}{answer_\dbIndex}{back to question}
\par\noindent answer: \dbuse{answer}
1},
}
\dbNewStyle [test]{test-bad}{ques}{
filter=bad,
before-code = {\setcounter{ques}{0}\section{Bad Question}}

\AtEndDocumentq{
\dbshow{test}{ques}
\dbshow{test-bad}{ques}
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\dbshow{check}{ques}

\begin{document}

\begin{dbitem}{ques}[date=2021-12-21, count=1, labels=easy]
\dbsave{question}{This is test question 1.}
\dbsave{answer}{This is test question 1.}

\end{dbitem}

\begin{dbitem}{ques}[date=2021-12-22, count=4, labels=easy]
\dbsave{question}{This is test question 2.}
\dbsave{answer}{This is test question 2.}

\end{dbitem}

\begin{dbitem}{ques}[date=2021-12-23, count=3, labels=hard]
\dbsave{question}{This is test question 3.}
\dbsave{answer}{This is test question 3.}

\end{dbitem}

\end{document}
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