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UUIDs





universally unique identifier



universally unique identifier
U U ID



universally unique
There are 1632 possible UUIDs


“only after generating 1 billion UUIDs every second for 
the next 100 years, the probability of creating just one 
duplicate would be about 50%”

— Wikipedia, UUID



f81d4fae-7dec-11d0-a765-00a0c91e6bf6

unsigned 128-bit integer



329 800 735 698 586 629 295 641 978 511 506 172 918

unsigned 128-bit integer



11111000 00011101 01001111 10101110

01111101 11101100 00010001 11010000

10100111 01100101 00000000 10100000

11001001 00011110 01101011 11110110

unsigned 128-bit integer



b"ø\x1DO®}ì\x11Ð§e\0 É\x1Ekö"

unsigned 128-bit integer



unsigned 128-bit integer

ffffffff-ffff-ffff-ffff-ffffffffffff



unsigned 128-bit integer

340 282 366 920 938 463 463 374 607 431 768 211 455



unsigned 128-bit integer

340 282 366 920 938 463 463 374 607 431 768 211 455

9 223 372 036 854 775 807
Signed 64-bit

max integer





ramsey/uuid



composer require ramsey/uuid

ramsey/uuid



UUID Format



329 800 735 698 586 629 295 641 978 511 506 172 918



11111000 00011101 01001111 10101110

01111101 11101100 00010001 11010000

10100111 01100101 00000000 10100000

11001001 00011110 01101011 11110110



f81d4fae-7dec-11d0-a765-00a0c91e6bf6



f81d4fae-7dec-11d0-a765-00a0c91e6bf6

variant



f81d4fae-7dec-11d0-a765-00a0c91e6bf6

version



00000000-0000-1000-8000-000000000000

00000000-0000-2000-9000-000000000000

00000000-0000-3000-a000-000000000000

00000000-0000-4000-b000-000000000000

00000000-0000-5000-8000-000000000000

00000000-0000-6000-9000-000000000000

00000000-0000-7000-a000-000000000000

00000000-0000-8000-b000-000000000000

00000000-0000-9000-8000-000000000000

00000000-0000-a000-9000-000000000000

00000000-0000-b000-a000-000000000000

00000000-0000-c000-b000-000000000000

00000000-0000-d000-8000-000000000000

00000000-0000-e000-9000-000000000000

00000000-0000-f000-a000-000000000000



UUID Layouts



UUID Version 1
Gregorian Time



68845efc-1303-11e6-8d40-3c15c2cafa76



68845efc-1303-11e6-8d40-3c15c2cafa76

variant



68845efc-1303-11e6-8d40-3c15c2cafa76

version



68845efc-1303-11e6-8d40-3c15c2cafa76

time low



68845efc-1303-11e6-8d40-3c15c2cafa76

time mid



68845efc-1303-11e6-8d40-3c15c2cafa76

time high



68845efc-1303-11e6-8d40-3c15c2cafa76

clock seq



68845efc-1303-11e6-8d40-3c15c2cafa76

node



68845efc-1303-11e6-8d40-3c15c2cafa76130368845efc 1e6



130368845efc 1e6



130368845efc1e6



130368845efc1e6

100-nanosecond intervals

since October 15, 1582



100-nanosecond intervals

since October 15, 1582

136 817 744 040 713 980



100-nanosecond intervals

between October 15, 1582


and January 1, 1970

136 817 744 040 713 980

122 192 928 000 000 000



U_DIFF = 122 192 928 000 000 000

$ts = 136 817 744 040 713 980

100-nanosecond intervals

between October 15, 1582


and January 1, 1970



$time = ($ts - U_DIFF) / I_SEC;

[$sec, $usec] = explode('.', $time, 2);

$usec = str_pad($usec, 6, '0');

ini_set('precision', 16);

const U_DIFF = 122_192_928_000_000_000; 
$ts = 136_817_744_040_713_980;

U_DIFF = 122 192 928 000 000 000
$ts = 136 817 744 040 713 980

const I_SEC = 10_000_000;



$date = new DateTimeImmutable( 
  "@$sec.$usec" 
);


echo $date->format( 
  DateTimeImmutable::RFC3339_EXTENDED, 
);



2016-05-05T20:53:24.071+00:00



use Ramsey\Uuid\Uuid;


$uuid = Uuid::uuid1();


echo $uuid->getDateTime()->format( 
  DateTimeImmutable::RFC3339_EXTENDED,

);



Leaks MAC address for the machine’s network 
controller*


14-bit clock sequence allows 16,383 unique 
UUIDs every microsecond


Weird layout means they’re not sortable


There are better options

Caveats
Gregorian Time, UUID version 1



UUID Version 2
DCE Security



$uuid = Uuid::uuid2( 
  Uuid::DCE_DOMAIN_PERSON, 
);



000001f5-f113-21ed-ab00-3c15c2cafa76



000001f5-f113-21ed-ab00-3c15c2cafa76

variant



000001f5-f113-21ed-ab00-3c15c2cafa76

version



000001f5-f113-21ed-ab00-3c15c2cafa76

time mid

time high



000001f5-f113-21ed-ab00-3c15c2cafa76

local ID domain



Time can be off by up to 7 minutes, 9 seconds, 
and 496,730 microseconds (i.e., 232 - 1)


Leaks local identifiers (UID, GID, etc.)


Leaks MAC address for the machine’s network 
controller*


Chance for collisions since there’s only a 6-bit 
clock sequence


Don’t use unless working with DCE

Warning
DCE Security, UUID version 2



UUID

Versions 3 & 5
Name-based (MD5 & SHA-1)



$uuid = Uuid::uuid3( 
  Uuid::NAMESPACE_URL, 
  'https://tek.phparch.com/', 
);



 
 

$uuid = Uuid::uuid5( 
  Uuid::NAMESPACE_URL, 
  'https://tek.phparch.com/', 
);

$uuid = Uuid::uuid3( 
  Uuid::NAMESPACE_URL, 
  'https://tek.phparch.com/', 
);



45568716-cd28-3a4d-8220-e069211669f2


672e2258-eca4-52d7-9441-105b5927cb88



45568716-cd28-3a4d-8220-e069211669f2


672e2258-eca4-52d7-9441-105b5927cb88

variant



45568716-cd28-3a4d-8220-e069211669f2


672e2258-eca4-52d7-9441-105b5927cb88

version



45568716-cd28-3a4d-8220-e069211669f2


672e2258-eca4-52d7-9441-105b5927cb88

md5/sha-1

high



45568716-cd28-3a4d-8220-e069211669f2


672e2258-eca4-52d7-9441-105b5927cb88

md5/sha-1

mid



45568716-cd28-3a4d-8220-e069211669f2


672e2258-eca4-52d7-9441-105b5927cb88

md5/sha-1

low



Used for generating UUIDs from names that are 
unique within a name space


The same name and name space will always 
produce the same UUID


Prefer the use of SHA-1 (version 5) over MD5 
(version 3)

Take Note
Name-based (MD5, SHA-1), UUID versions 3 & 5



UUID Version 4
Random



$uuid = Uuid::uuid4();



26c16f00-132b-413b-aaf6-1af6f5a2d538



26c16f00-132b-413b-aaf6-1af6f5a2d538

variant



26c16f00-132b-413b-aaf6-1af6f5a2d538

version



26c16f00-132b-413b-aaf6-1af6f5a2d538

random a random b random c



Most commonly used


May be the most unique, with 122 bits of 
randomness


This is probably the one you want to use*

Thoughts
Random, UUID version 4



On the

Horizon
draft-ietf-uuidrev-rfc4122bis-03



UUID Version 6
Reordered Time



1e613036-8845-6efc-8d40-3c15c2cafa76



1e613036-8845-6efc-8d40-3c15c2cafa76

variant



1e613036-8845-6efc-8d40-3c15c2cafa76

version



1e613036-8845-6efc-8d40-3c15c2cafa76

time high

time mid

time low



1e613036-8845-6efc-8d40-3c15c2cafa7688451e613036 efc



88451e613036 efc



efc88451e613036



$uuid = Uuid::uuid6();


echo $uuid->getDateTime()->format( 
  DateTimeImmutable::RFC3339_EXTENDED,

);



Gregorian time, just like UUID version 1


Time fields are reordered for proper sorting


Able to convert between version 1 and 6


Equivalent to the (now deprecated) 
OrderedTimeCodec in ramsey/uuid

Details
Reordered Time, UUID version 6



UUID Version 7
Unix Epoch Time



01881334-7ace-7394-8d6e-44ae8fb0b0b6



01881334-7ace-7394-8d6e-44ae8fb0b0b6

variant



01881334-7ace-7394-8d6e-44ae8fb0b0b6

version



01881334-7ace-7394-8d6e-44ae8fb0b0b6

Unix timestamp

in milliseconds



01881334-7ace-7394-8d6e-44ae8fb0b0b6

random a random b



01881334-7ace-7394-8d6e-44ae8fb0b0b601881334 7ace



01881334 7ace



018813347ace



018813347ace

milliseconds

since January 1, 1970



1 683 949 386 446

milliseconds

since January 1, 1970



$ts = 1 683 949 386 446

milliseconds

since January 1, 1970



 
$ts = 1_683_949_386_446;
const MS = 1000;
$ts = 1 683 949 386 446

$time = $ts / MS;

[$sec, $usec] = explode('.', $time, 2);

$usec = str_pad($usec, 6, '0');



$date = new DateTimeImmutable( 
  "@$sec.$usec" 
);


echo $date->format( 
  DateTimeImmutable::RFC3339_EXTENDED, 
);



2023-05-13T03:43:06.446+00:00



$uuid = Uuid::uuid7();


echo $uuid->getDateTime()->format( 
  DateTimeImmutable::RFC3339_EXTENDED,

);



Uses Unix Epoch timestamp in milliseconds


Monotonically increasing; sortable


Use this instead of UUID version 1 or version 6


Equivalent to the (now deprecated) 
TimestampFirstCombCodec in ramsey/uuid


Binary compatible with ULIDs

Info
Unix Epoch Time, UUID version 7



UUID Version 8
Custom



401835fd-a627-870a-873f-ed73f2bc5b2c



401835fd-a627-870a-873f-ed73f2bc5b2c

variant



401835fd-a627-870a-873f-ed73f2bc5b2c

version



401835fd-a627-870a-873f-ed73f2bc5b2c

custom a custom b custom c



$uuid = Uuid::uuid8( 
  "\x40\x18\x35\xfd\xa6\x27\x07\x0a"

  ."\x07\x3f\xed\x73\xf2\xbc\x5b\x2c", 
);



Format is wide open; very flexible


The format is custom to your use; no one else 
will know what your format means


Uniqueness is implementation-specific and 
must not be assumed

Considerations
Custom, UUID version 8



ULIDs?



01881334-7ace-7394-8d6e-44ae8fb0b0b6



01881334-7ace-7394-8d6e-44ae8fb0b0b6

01H09K8YPEEEA8TVJ4NT7V1C5P



ULIDs

Universally Unique Lexicographically Sortable Identifier


Binary-compatible with UUID version 7 (i.e., the bytes are the same)


Uses Crockford’s Base 32 encoding for string representation


Not supported in ramsey/uuid (yet?)



Databases



Some databases have UUID as a native type


InnoDB uses PK in all secondary keys


If the PK is big (i.e., CHAR(36)), then all keys 
will be huge


InnoDB stores data in PK order


If PK is a UUID and not sequential, inserts are 
scattered on disk

Database Issues



Don’t use UUID as a primary key


Use binary instead of string UUID, CHAR(16)


Use UUID version 6 or version 7, if using as PK


If needing to sort on UUIDs, use version 6 or 7


Prefer UUID version 7


Read Percona blog post, “Storing UUID Values 
in MySQL”

Database Solutions

https://www.percona.com/blog/store-uuid-optimized-way/
https://www.percona.com/blog/store-uuid-optimized-way/


Should You 
Put a UUID

On It?



Takes up more DB space than integer


Some UUIDs are not sequential


Could decrease database performance


Might not be able to ORDER BY


Look ugly in URLs; not memorable

Cons



Unique everywhere


Easy to merge records from multiple sources


Easy to distribute databases across multiple 
servers (i.e., sharding)


Able to generate anywhere, independent of 
central authority

Pros



Thanks!
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