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SNl

D.1 Bt xE

A 6 T 30FH X 6 1~ 1A copvrt.hsuuid. hsuuid.c. svsdep. h, sysdep.c Hl utest.c, H
Pouuid.h #l uuid.e BfEE 13 E .5 4 EHSE 1 9L S &5 L1 UUID ﬂﬁiﬁﬁﬁﬁ;@
L [RIET R0 G T 7ER % A AT AT A ICIb B ik (B AL i R 5 . AL MR E L FF

64 o7 $ H L 30 {108 B I b
iF. B Linux(Red Hat 4.0) FH GCC(2.7.2) #Hl Windows NT 4.0 FH VC 5.0 W32 ey,

D.2 copyrt.h XX &

FA R E XA EERM B F LR A= .

o

¥ * Copvright (¢) 1990- 1993, 1996 (Jpen Software Foundation. Inc.

* % Copyright (¢) 1989 by Hewlett-Packard Company. Palo Alto. Ca. &
# ¥ [hgital Equipment Corporation. Mavnard. Mass.

* * Copyright (¢) 1998 Microsoft.

* * To anvone who acknowledges that this file 1s provided "AS IS"

# ¥ without any express or implied warranty: permission to uUse. copy.

# ¥ modilv. and distribute this file for any purpose is hereby

¥ * granted without fee. provided that the above copyvright notices and

* * this notice appears 1n all source code copies, and that none of

* * the names of Open Software Foundation. Inc.. Hewlett-Packard

* ¥ Company. or Iigital Equipment Corporation be used in advertising

¥ % or publicity pertaining to distribution of the software without

* * specific. written prior permission. Neither Open Software

¥ * Foundation. Inc.. Hewlett-Packard Companv. Microsoft. nor Digital
¥ * FEqguipment Corporation makes anyv representations about the

* % suitability

* ¥ of this software for any purpose.

D.3 wuid.h 3 &

Z include "copyrt.h”
Z undef vuid t

tvpedef struct !
unsigned32 time_low:
unsignedl6 time_mid;

unsignedlt® time hi and version;
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unsignedd  clock seq hi_and reserved;

unsigned8  clock_seq_low;:
byte node| 6 |;
} uuld t;

/% uuid _create — generate a UUID * /

int uuid create(uuid t * vwmd) ;

/% wuid create from name — create a UUID using a "name”

.l'

FF IF
from a "name space"” *

vold vuuid create [rom name(

uuid _t * uuid, /% resulting UUID »* /

uuid t nsid, /% UUID of the namespace * /

vold * name, / * the name from which to generate a UUID * /
int namelen / #* the length of the name * /

)3

F.

/% wuid compare — Compare two UUIDs "lexically” and return

— 1 ul is lexically before u2
() ul is equal to u2
I ul is lexically after u?2

Note that lexical ordering is not temporal ordering!
% /

int uuid compare(ouid t * ul, vmd t * u2);

D.4 uuid.c 3 &

Z include "copyrt.h”
# include <“string.h_=
2 include <<stdio.h >
2 include <<stdlib.h =
2 include <<time.h >
Z include "sysdep.h”
Zilndel WINDOWS
# include <“arpa/inet.h =
= endif
Z include "uud.h"

/% various forward declarations * /

static int read state(unsignedl6 * clockseq. vuid time t * timestamp.
uuid node t * node) ;

static void write state(unsignedl6 clockseq. uuid time t timestamp.

uuld node t node):

16
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static void format_uuid _v1(uuid t * vuid, unsignedl6 clockseq,
uuid time t timestamp, uuid node t node) ;

static void format uuid v3(uuid t * vuid. unsigned char hash| 16 ) ;

static void get current time(uuid time t * timestamp) ;

static unsignedl6 true random(void) ;

/% uuid create — generator a UUID = /
int uuld create{uumd t * vuid)
\
uuld time t timestamp. last time;
unsignedl 6 clockseq;
uuid node t node;
uuid node t last node;

Int f;

/% acquire system-wide lock so were alone * /
LOCK ;

/% get time, node identifier, saved state from non-volatile storage * /
get current time( & timestamp) ;
get ieee node identifier( & node) ;

[ = read state( &.clockseq. &.last time, &.last node);

/% 1if no NV state, or if clock went backwards. or node identifier
changed (e.g.. new network card) change clockseq * /

if (1 ] mememp(&.node, &.last _node, sizeof node))
clockseq = true random() ;

else if (timestamp < last time)
clockseq+ + ;

/# save the state for next time * /

write state(clockseq, timestamp. node) ;

UNLOCK

S * stulf hields into the UUID = /

format uuid vl(uuwd. clockseq. timestamp. node);

return 1

/ #* format wuid vl — make a UUID from the timestamp. clockseq.

and node identifier # /

void format _uvuid v1(uuid t* wuid. unsignedl6 clock seq.

17
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uuid_time_t timestamp. uuld node_ t node)

/ # Construct a version 1 vuid with the information we've gathered

plus a few constants, * /

uuid->time low = (unsigned long) (timestamp & 0xFFFFFFFF);
uuid-=>time_mid = (unsigned short) ((timestamp == 32) & 0xFFFF);
uuid-=time_hi_and_version =

(unsigned short) ((timestamp = > 48) & 0x0FFF);
uuid-=time hi and version | = (1 << 12);
uuid->>clock _seq low = clock seq &. 0xFF;
uuid-—>clock seq hi _and reserved = (clock seq & 0x3F00) > 8;
uuid- >clock seq hi and reserved | = 0x80;

memcepy( & uuid->>node, & node, sizeof uuid->>node) ;

/% data type for UUID generator persistent state * /

typedel struct |

uuld time t ts; / * saved timestamp * /
uuld node t node; / #* saved node identifier * /
unsignedl6 cs; / * saved Clock Sequence * /

bouuld states

static uuid state st;

/ % read state — read UUID generator state from non-volatile store * /
int read_state Cunsignedl6 * clockseq, uuid_time_t * timestamp,

uuid node t * node)

static int inited = 03

FILE * [p;

/ # only need to read state once per boot * /
if (! inited) |

[p = fopen("state"., "rb");

if (fp NUILIL)

return O

fread( &.st, sizeof sty 1. fp);
fclose(fp):
inited = 1;

f

* clockseq = st.cs;

¥ timestamp = st.ts;

¥ node = st.node:

18
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return 1

/ #* write state — save UUID generator state back to non-volatile
storage */
vold write_state (unsignedl6 clockseq. uuid _time t timestamp.

uuid _node t node)

static 1int mited = 0;

static uuld time t next save:

FILE * fp;

it (1 inited) !
next save = timestamp;

mited = 1

/ * alwavs save state to volatile shared state * /
st.cs — clockseq:
st.ts = timestamp;
st.node = node;
if (timestamp == next save) |
fp = fopen("state”., "wb"):
fwrite( &.st. sizeof st. 1. tp):
[close(ip);
/ # schedule next save for 10 seconds from now * /
next save = timestamp + (10 = 10 = 1000 = 1000);

/ # get-current time — get time as 60-bit 100ns ticks since UUID epoch.
Compensate for the fact that real clock resolution 1s
less than 100ns, * /
vold get current time(uuid time t * timestamp)
\
static int inited = 03
static uuid time t time last;

static unsignedl6 uuids_this_tick;

uuid time t time now;

if ¢! inited) !
get system time( &.time now) ;
uuids _this_tick = UUIDS PER _TICK:
14
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mmited = 1

fﬂl‘f;;}{

get system time( & time now) ;

/% if clock reading changed since last UUID generated. * /
if (time last !' = time now) |
/ #* reset count of uuids gend with this clock reading * /
uuids this tick = 0;
time_last = time_now;
break
:'
f Cuuids this tick << UUIDS PER TICK) ¢
uuids this tick+ +;

hreak

}
/% going too fast for our clock; spin * /
|
/ * add the count of uvuids to low order bits of the clock reading * /

* timestamp = time_now -+ uuids this tick:

/ % true random -- generate a crypto-quality random number.
* ¥ This sample doesnt do that, * * =/
static unsigned16 true random(void)

static int inited = 0

uuld time t time now:

if (1 inited)
get system time( & time now) ;
time_now = time_now / UUIDS PER TICK;
srand( Cunsigned int) (((time_now == 32) * time_now) & Ox{f{{{ff{));

imnited = 13

return rand( ) ;

" ¥ 13 FF
/ #* uuid create from name — create a "name” from a "name

rr
space’ */

vold uuild create from name(uwmd t * vuid. vuid t nsid. void * name.

20
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Int namelen)
MD5S CTX ¢;

unsigned char hash| 16 |;

uutd t net nsid:

/ % put name space identifier in network bvte order so it hashes the
same no matter what endian machine were on * /
net nsid = nsid;
htonl(net_nsid,.time_low) ;
htons(net _nsid.time _mid) ;

htons(net nsid.time hi and version):

MD5Init( &.e)
MD5Update( &.¢cy & net nsid. sizeofl net nsid) ;
MD5Update( & ¢, name. namelen) ;

MD5Final(hash, &.¢);

/ % the hash is in network byte order at this point * /

format uuid v3Cuuid. hash);

/% format_uwid_v3 — make a UUID from a (pseudo) random 128-bit number * /
void format_uuid_v3(uuid_t * uuid, unsigned char hash[ 16 ])
{
/% convert UUID to local bvte order * /
memcpy(uuid. hash. sizeol * uuid);
htonl(uuid-=>time low) ;
htons(Cuuid- = time mid) ;

htonsCuuid-=time hi and version);

/ * put in the variant and version bits * /
uuid->time_hi_and version &= 0x0FFF;
uuid-=>time hi and wversion | = (3 << 12);
uuid-=>clock seq hi and reserved & = 0x3F;
uuid-=>clock seq hi and reserved | = 0x80;

/ #* wuid compare — Compare two UUID's "lexically” and return * /
# define CHECK (1. {2) if (f1 ! = {2) return {1 < {2 7 -1 : 1:
int uuid_compare(uuid_t * ul. vuid_t * u2)

21
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Int 1:

CHECK(ul-=time low, uZ2-=time low);
CHECK(ul-=time mid, uZ-=time mid) ;
CHECK(ul->time hi and version. u2->time hi and version):
CHECK(ul-=>clock seq hi and reserved., u2-“>clock seq hi and reserved) ;
CHECK(ul-=clock seq low. u2- =clock seq low)
for (1 = 0; 1 << 6;1++) |
if (ul->>node| 1] << u2->nodel 1)
return -1 ;
if (ul-=nodel 1| = u2->=nodel 1)
return | ;

|

return 0 ;

}
Z undef CHECK

D.5 sysdep.h 3%

# include "copyrt.h"”
/% remove the following define if yvou arent running WIN32 * /
2 define WININC 0

2 ildel WININC

Zinclude << windows, h =
2 else

Zinclude <“sys/time.h_>
£ include <—unistd.h =

2 include <<sys/types.h>
Zinclude < sys/times.h =
2 endif

£ include "global.h"
/% change to point to where MDS5 _h's live: RFC 1321 has sample

implementation * /

Z include "md5. k"

/ # set the following to the number of 100ns ticks of the actual
resolution of vour svstem’s clock * /
= define UUIDS PER_TICK 1024

/ # Set the following to a calls to get and release a global lock * /

22
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T define LOCK
= define UNLOCK

tyvpedef unsigned long unsigned3?2;
tvpedef unsigned short unsignedl16;

typedel unsigned char unsigned§;

typedef unsigned char byte;

/ * Set this to what vour compiler uses for 64-bit data type * /
= ifdef WININC
# deline unsignedf4 t unsigned int64

# define 164(C) C
T else

7 define unsigned64 t unsigned long long
# define 164(C) C= = LLL

= endif

typedef unsigned64 t uuid time t;

typedef struct !
char nodelD)| 6 |;

¢ uuid node t:

vold get i1eee node identifier(uuid node t * node);
vold get system time(uuld time t * uwuid time) :

void get_random_info(char seed| 16 ) :

D.6 sysdep.c 3L

= include "copyrt.h"
T include <<stdio.h =

Z include <<string.h =
T include "svysdep.h”

/ * system dependent call to get MAC node 1dentifier.

This sample implementation generates a random node identifier. * /
vold get 1eee node identifier(uuid node t * node)
\

static int inited = 03

static uuid node t saved node:

unsigned char seed| 16 |;

FILE = ip;

f (1 inmited) |
23



GB/T 17969.8—2024/1SO/1EC 9834-8:2014

fp = fopen("nodeid”, "rb");
o (fp) |
fread( & saved node. sizeof saved node. 1. fp);

fclose(ip);
i

else |
get random info(seed) ;
seed 0] | = 0x80;
memecpy( &.saved node. seed. sizeof saved node) ;
{p = fopen("nodeid”, "wh");
il Cfp) |

fwrite( & saved node. sizeof saved node. 1. fp);

fclose(fp);
l'
}
inited = 13
l'
* node = saved node;

/ % system dependent call to get the current syvstem time. Returned as

'

100 ns ticks since UUID epoch. but resolution may be less than 100 ns, *
Zildel WINDOWS

vold get system time(uuid time t * uuid time)
\
ULARGE INTEGER time;

/% Windows NT keeps time in FILETIME format which is 100ns ticks since
Jan 1, 1601. UUIDs use time in 100ns ticks since Oct 15, 1582.
The difference 1s 17 Davs in Oct + 30 (Nov) + 31 (Dec)
+ 18 vears and 5 leap days, =/
GetSystem TimeAsFileTime((FILETIME # ) &.time) ;
time, QuadPart + =
(unsigned nt64) (1000 = 1000 = 10) // seconds
* (unsigned _int64) (60 = 60 = 24) // davs
* (unsigned int64) (17+30+31+365 % 18+5); // % of days

¥ puid time = time.QuadPart;

void get_random_info(char seed| 16 )
24
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{
MD5 CTX ¢:
struct {
MEMORYSTATUS m:
SYSTEM INFO s;
FILETIME t:
LARGE INTEGER pe;
DWORD te;
DWORD |;
char hostname| MAX COMPUTERNAME LENGTH + 1 |;
T3
MD5Init( &.¢) ;
GlobalMemoryStatus( &.r.m) ;
GetSystemInfo( &ar.8)
GetSystem TimeAsFileTime( &.r.t) ;
QueryPerformanceCounter( &.r.pe) ;
r.tec = GetTickCount();
r.l = MAX_COMPUTERNAME LENGTH + 1;
GetComputerName(r. hostname. &.r.l);
MD5Update( &.c. &.r. sizeof 1) :
MD5Final(seed, &.¢);
|
= else

void get system time(uouid time t * uvuid time)
{

struct timeval tp;

gettimeofday( &.tp, (struct timezone * )0);

/* (Offset between UUID formatted times and Unix formatted times.
UUID UTC base time 1s October 15. 1582,
Unix base time is Januarv 1. 1970, * /

* uuld time = (tp.tv _sec * 10000000) + (tp.tv usec * 10)
+ 164(0x01B21DD213814000) ;

void get random info(char seed| 16 )

\
MDo _CTX c;

struct |
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struct timeval t;

char hostname| 257 | ;

Pors

MD5Init( &.c) ;

gettimeofday( & r.t. (struct timezone * )0);

gethostname(r, hostname., 256);
MD5Update( &.¢, &1, sizeof r);
MD5Final(seed, &.¢);

2 endif
D.7 utest.c 3

# include "copyrt.h”
# include "sysdep.h”
# include << stdio.h =

#include "uwmd.h”

uuid t NameSpace DNS = { / * 6ba7b810-9dad-11d1-80h4-00c04{d430¢8 * /
Ox6ba7b810,
OxYdad .
Ox11dl.
0x80, Oxb4, 0x00, 0xcO, Ox4f, Oxd4, 0x30, Oxc8

|3

/% puid == print a UUID * /
vold putdCuuid _t u)
‘:

int 1:

printf(" % 8.8x-%4.4x-"4.4x-942.2x%2.2x-" s u.time_low, u.time_mid,

u.time hi and version. u.clock seq hi and reserved.
u.clock_seq_low) ;
for (1 = 03 1< 651+ 1)
printf("%2.2x" . u.node| 1]);
printf("\n");

/% Simple driver for UUID generator * /

vold main(int argec. char * * argv)

|

uuld t us

26
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Int f;

uuid create( & u) ;

printf( "uuid create(): "); puid(u);

| = uuid_cnmparef&u, AL

printf("uuid compare(u.u): “%d\n". [);: / * should be 0 * /

f = uuid compare( & u, & NameSpace DNS);

printf( "uuid compare(u. NameSpace DNS). “d\n"., f); /= s.b. 1 =/

f = uuid compare( & NameSpace DNS. &.u);

printf( "uuid_compare( NameSpace DNS. u): %d\n". [): /* s.b. -1 =/
uuid create from name( & u. NameSpace DNS. "www.widgets.com". 15);

printf("uuid create from name(): "); puid(u);

D.8 utest B &% H

uuid create(): 7d444840-9dc0-11d1-b245-5{{dce74fad?2
uuld compare(u,u): 0

unuld compare(u, NameSpace DNS): 1
uuid_compare( NameSpace DNS. u): -1

uuld create from name().: 902893a-9d22-3¢7e-a7bh8-d6e313b71d91

D.9 ZF=ZE 1D FEF
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P AR R RIS 1

/ #* Name string is a fullv-qualified domain name * /

uuid t NameSpace DNS = | / = 6ba7b810-9dad-11d1-80b4-00c04fd430c8 * /
Ox6ba7b810,

Ox9dad.

Ox11dl.,

0x80, Oxb4, 0x00, OxcO, Ox4f, Oxd4, 0x30, Oxc8

!

/% Name string i1s a URIL. * /

uuid_t NameSpace_URL = { / * 6ba7b811-9dad-11d1-80b4-00c04{d430c8 * /
0x6ba7b811,

Ox9dad.

0x11d1,

0x80., O0xb4. 0x00, O0xc0, Ox4f, Oxd4. 0x30. Oxc8
P s

/% Name string is an OID =/
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auid _t NameSpace OID = | / * 6ba7b812-9dad-11d1-80b4-00c04{d430c8 * /
Ox6ba7h812,

Ox9dad.,

Ox11dl,

0x80, Oxb4, 0x00, OxcO, Ox4f, Oxd4, 0x30, Oxc8

'

/% Name string 1s a Directory distinguished name (in DER or a text output format) # /
uuid t NameSpace X500 = { / * 6ba7b814-9dad-11d1-80b4-00c04fd430c8 * /
Ox6ba7b&814,

Ox9dad.,

Ox11dl.

O0x80, Oxb4, 0x00, OxcO, Ox4f, Oxd4, 0x30, Oxc8

3

28
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