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BerkeleyDB
LevelDB
RocksDB
   etc ...

● Client/Server
● SQL

● Embedded
● SQL

● Embedded
● Key/Value



  

Unstoppable Ideas Behind SQL

● Data Abstraction
– “Representation is the essence of computer 

programming.”

● Declarative Language
– Push the semantics of the query down into the 

storage engine and let it figure out what to do.

● Transactions



  

INSERT INTO users VALUES('alex','Alexander Fogg',29,3341);

DELETE FROM users WHERE uid='alex';

UPDATE users SET officeId=4217 WHERE uid='alex';



  

SELECT
  blob.rid,
  uuid,
  datetime(event.mtime,'localtime') AS timestamp,
  coalesce(ecomment, comment),
  coalesce(euser, user),
  (SELECT count(*) FROM plink WHERE pid=blob.rid AND isprim=1),
  (SELECT count(*) FROM plink WHERE cid=blob.rid),
  NOT EXISTS(SELECT 1 FROM plink
              WHERE pid=blob.rid
               AND coalesce((SELECT value FROM tagxref
                             WHERE tagid=8 AND rid=plink.pid), 'trunk')
                 = coalesce((SELECT value FROM tagxref
                             WHERE tagid=8 AND rid=plink.cid), 'trunk')),
  bgcolor,
  event.type,
  (SELECT group_concat(substr(tagname,5), ', ') FROM tag, tagxref
    WHERE tagname GLOB 'sym­*' AND tag.tagid=tagxref.tagid
      AND tagxref.rid=blob.rid AND tagxref.tagtype>0),
  tagid,
  brief
 FROM event JOIN blob
WHERE blob.rid=event.objid
 ORDER BY event.mtime DESC LIMIT 20;
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        used in....

● Every Android device (~2 billion)
● Every Mac and iOS device (~1 billion)
● Every Win10 machine (~500 million)
● Every Chrome and Firefox browser (~2 billion)
● Every Skype, iTunes, WhatApp (~2 billion)
● Millions of other applications
● Many billions of running instances
● 100s of billions, perhap trillions, of databases



  

More Copies of                Than...

● Linux
● Windows
● MacOS and iOS
● All other database engines combined
● Any application
● Any other library¹

¹except maybe zLib



  

One File Of C-code

sqlite3.c
● 204K lines
● 125K SLOC¹
● 7.2MB

Also: sqlite3.h
● 10.7K lines
● 1.5K SLOC
● 0.5MB

¹SLOC:  “Source Lines Of Code” - Lines of code
not counting comments and blank lines.



  

Open File Format

● sqlite.org/fileformat.html
● Single-file database
● Cross-platform

– 32-bit ↔ 64-bit

– little-endian ↔ big-endian

● Backwards-compatible
● Space efficient encoding
● Readable by 3rd-party tools



  

Faster Than The File System

https://sqlite.org/fasterthanfs.html

SQLite android ubuntu mac win7 win10
0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

Time

Time to read 100,000 BLOBs with average size of 10,000 bytes
from SQLite versus directly from a file on disk.



  

Aviation-Grade Testing

● DO-178B development process
● 100% MC/DC, as-deployed, with independence

results
in

● Robust and reliable code - Very few bugs
● Refactor and optimize without breaking things
● Maintainable by just 3 people

https://sqlite.org/testing.html



  

Copyright



  

SQLite is a Tcl Extension that has 
escaped into the wild



  

TCL
C
Text
Other

SQLite Mostly Written In TCL



  

tclsqlite.c

● Implements a TCL interface to SQLite
● Included with the first SQLite check-in on 2000-

05-29
● The only language interface (other than C/C++) 

supported by the SQLite core



  

Tcl-like Type System

● SQLite 1 (2000..2001)

● SQLite 2 (2001..2004)

● SQLite 3 (2004 onward)

Everything is a string

Dual representation



  

sqlite3.cmksqlite3c.tclmksqlite3c.tcl
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Other Code Generator Scripts

● mksqlite3h.tcl → Create “sqlite3.h” from 
“sqlite.h.in”, inserting version strings, etc.

● mkshellc.tcl → Create “shell.c” from “shell.c.in” 
plus extensions

● mkopcodec.tcl mkopcodeh.tcl → Assign 
numbers to symbolic opcode names (ex: 
OP_Add) subject to various constraints

● addopcodes.tcl → Add supplimental token 
codes to the lemon-generated parse.h file



  

The sqlite3_analyzer.exe Utility

● sqlite3_analyzer filename.db
– 1000’s of lines of output

– Relative sizes of all tables

– Average and max row sizes

– Packing efficiency and overhead

● Precompiled binaries available on all major 
platforms

● Used by tens of thousands of developers
● Written in Tcl!



  

sqlite3_analyzer --tclsh

set line {}
while {![eof stdin]} {
  if {$line!=""} {
    puts -nonewline "> "
  } else {
    puts -nonewline "% "
  }
  flush stdout
  append line [gets stdin]
  if {[info complete $line]} {
    if {[catch {uplevel #0 $line} result]} {
      puts stderr "Error: $result"
    } elseif {$result!=""} {
      puts $result
    }
    set line {}
  } else {
    append line \n
  }
}



  

fossil diff --tk



  

chat.tcl



  

The “e” Text Editor



  

The “open” Command

$ open main.c
$ open logo.jpg
$ open doc.html
$ man mmap | open -f 



  

SQLite Documentation

● 137 files of HTML with extensions:
–  <tcl>...</tcl>

– [hyperlink]

– ^(...)^

● Translated into pure HTML using TCL
● Many docs extracted from source code comments 

using scripts inside <tcl>...</tcl>
– C/C++ interface spec from sqlite3.h

– Byte-code opcodes from vdbe.c

● Automatic requirement numbering and tracking



  

Documentation Search



  



  

tcl.cmktclc.tclmktclc.tcl



  

Can We Have Built-in Crypto?



  

Bringing SQLite Back Home



  

Bringing SQLite Back Home

1) Built-in sqlite3 command



  

                 = Data Container

Application

(1) Gather data from
     the cloud

(2) Transmit one SQLite database
      file to the device

(3) Use locally



  

SQLite Archiver

● https://sqlite.org/sqlar
● Transactional
● Concurrent & random access
● File size similar to ZIP

    CREATE TABLE sqlar(
      name TEXT PRIMARY KEY,  -- name of the file
      mode INT,               -- access permissions
      mtime INT,              -- last modification time
      sz INT,                    -- original file size
      data BLOB              -- compressed content
    );



  

SQLite         versus           ZIP    

Container for files
1012 instances in the wild

Compact
Well-defined, open format
Container for small objects

Cross-platform objects
ACID transactions
Query language

Secondary indexes
Triggers and Views

Ye
s
Ye
s
Ye
s
Ye
s
Ye
s
Ye
s
Ye
s
Ye
s
Ye
s
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

No
No
No
No
No
No
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Bringing SQLite Back Home

1) Built-in sqlite3 command

2) tclsh database

3) $tcl_library points to a 
database

4) Database as a TclVFS

5) Tk-based graphical database 
explorer

6) Tk widget hierarchy or 
canvas as an SQLite virtual 
table
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