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5F -- Start indefinite- length byte string
44 -- Byte string of length 4
aabbccdd -- Bytes content
43 -- Byte string of length 3
eeff99 -- Bytes content
FFE -—- "break"
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| 5-Bit Value | Semantics |
e B et it +
| 0..23 | Simple value (value 0..23) |
| \ |
| 24 | Simple value (value 32..255 in following byte) |
| | |
| 25 | IEEE 754 Half-Precision Float (16 bits follow)
| | |
| 26 | IEEE 754 Single-Precision Float (32 bits follow) |
| | |
| 27 | IEEE 754 Double-Precision Float (64 bits follow) |
| | |
| 28-30 | (Unassigned)
| | |
| 31 | "break" stop code for indefinite-length items |
- B et i +
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| Value | Semantics |
f——— e~ +
| 0..19 | (Unassigned) |
| | |
| 20 | False |
| | |
| 21 | True |
| | |
| 22 | Null |
| | |
| 23 | Undefined wvalue |
| | |
| 24..31 | (Reserved) |
| | |
| 32..255 | (Unassigned)
- o —— +
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25..31

32

33

34

35

36

37..55798

55799

55800+

UTF-8 string

multiple

byte string

byte string

array

array
(Unassigned)

multiple

multiple

multiple

byte string

(Unassigned)
UTF-8 string
UTF-8 string
UTF-8 string

UTF-8 string

UTF-8 string

(Unassigned)

multiple

(Unassigned)

e —

+
|

+
\
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\
|
|
|
|
|
|
\
|
\
|
\
|
\
|
|
\
|
|
|
|
|
|
|
|

+

_________________________________ +
Semantics |

_________________________________ +
Standard date/time string; see
Section 2.4.1

Epoch-based date/time; see
Section 2.4.1

Positive bignum; see Section
2.4.2

Negative bignum; see Section
2.4.2

Decimal fraction; see Section
2.4.3

Bigfloat; see Section 2.4.3
(Unassigned)
Expected conversion to

basebd4url encoding; see
Section 2.4.4.2

Expected conversion to base64
encoding; see Section 2.4.4.2

encoding; see Section 2.4.4.2

Encoded CBOR data item; see
Section 2.4.4.1

(Unassigned)

URI; see Section 2.4.4.3

base6durl; see Section 2.4.4.3

base6d4; see Section 2.4.4.3

Regular expression; see
Section 2.4.4.3

MIME message; see Section
2.4.4.3

(Unassigned)

|
|
|
\
|
|
|
|
|
|
|
|
\
|
|
|
|
|
|
|
|
|
|
|
|
|
Expected conversion to basel6 |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Self-describe CBOR; see |
Section 2.4.5 |
|

(Unassigned) |
_________________________________ +
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0x19

Oxla

Ox1b

0x20

0x38

0x39

Ox3a

0x3b

0x40

0x58

0x59

0Ox5a

0x5b

0x5f

0x60

0x78

0x79

Ox7a

0x7b

..0x37

..0x57

..0x77

Integer 0x00..0x17 (0..23)

Unsigned integer (one-byte uint8 t follows)
Unsigned integer (two-byte uintlé t follows)
Unsigned integer (four-byte uint32 t follows)
Unsigned integer (eight-byte uint64 t follows)
Negative integer -1-0x00..-1-0x17 (-1..-24)

Negative integer -1-n (one-byte uint8 t for n
follows)

Negative integer -1-n (two-byte uintlé _t for n
follows)

Negative integer -1-n (four-byte uint32 t for n
follows)

Negative integer -1-n (eight-byte uint64 t for
n follows)

byte string (0x00..0x17 bytes follow)

byte string (one-byte uint8 t for n, and then n
bytes follow)

byte string (two-byte uintlé t for n, and then
n bytes follow)

byte string (four-byte uint32 t for n, and then
n bytes follow)

byte string (eight-byte uint64 t for n, and
then n bytes follow)

byte string, byte strings follow, terminated by
"break"

UTF-8 string (0x00..0x17 bytes follow)

UTF-8 string (one-byte uint8 t for n, and then
n bytes follow)

UTF-8 string (two-byte uintl6 t for n, and then
n bytes follow)

UTF-8 string (four-byte uint32 t for n, and
then n bytes follow)

UTF-8 string (eight-byte uint64 t for n, and
then n bytes follow)
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data items follow)

array, data items follow, terminated by "break"
map (0x00..0x17 pairs of data items follow)

map (one-byte uint8 t for n, and then n pairs
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map (two-byte uintlé t for n, and then n pairs

of data items follow)

map (four-byte uint32 t for n, and then n pairs
of data items follow)

map (eight-byte uint64 t for n, and then n
pairs of data items follow)

map, pairs of data items follow, terminated by
"break"

Text-based date/time (data item follows; see
Section 2.4.1)

Epoch-based date/time (data item follows; see
Section 2.4.1)

Positive bignum (data item "byte string"
follows)

Negative bignum (data item "byte string"
follows)

Decimal Fraction (data item "array" follows;
see Section 2.4.3)

Bigfloat (data item "array" follows; see
Section 2.4.3)

(tagged item)
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0xd5..0xd7
0xd8..0xdb

Oxe0..0xf3
Oxf4

0xf5

0xf7

|

|

|

|

|

|

|

|

|

|

|

|

| Oxfo
|

|

|

| 0xf8
|
|
|
|
|
|
|
|

ffsfC. %5

Expected Conversion (data item follows; see
Section 2.4.4.2)

(more tagged items, 1/2/4/8 bytes and then a
data item follow) |

(simple value) |
False |
True :
Null :
Undefined

(simple value, one byte follows)

Half-Precision Float (two-byte IEEE 754)

|
|
|
|
Single-Precision Float (four-byte IEEE 754) |
|
Double-Precision Float (eight-byte IEEE 754) |

|

|

"break" stop code
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o HF REHLL S R Rk A -

well formed (breakable = false) {
// process initial bytes
ib = uint (take (1)) ;
mt = ib >> 5;
val = ai = ib & Ox1f;
switch (ai) {

case 24: val = uint(take(l)); break;
case 25: val = uint(take(2)); break;
case 26: val = uint(take(4)); break;
case 27: val = uint(take(8)); break;
case 28: case 29: case 30: fail():;

case 31:
return well formed indefinite(mt, breakable);
}
// process content
switch (mt) {
// case 0, 1, 7 do not have content; just use val
case 2: case 3: take(val); break; // bytes/UTF-8

case 4: for (i = 0; 1 < val; i++) well formed(); break;
case 5: for (i = 0; 1 < val*2; i++) well formed(); break;
case 6: well formed(); break; // 1 embedded data item
}
return mt; // finite data item

}

well formed indefinite(mt, breakable) {
switch (mt) {
case 2: case 3:

while ((it = well formed(true)) != -1)
if (it !'= mt) // need finite embedded
fail(); // of same type
break;
case 4: while (well formed(true) != -1); break;
case 5: while (well formed(true) != -1) well formed(); break;
case 7:
if (breakable)
return -1; // signal break out
else fail(); // no enclosing indefinite
default: fail(); // wrong mt
}
return 0; // no break out
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FE) ARRe 5 RS HWE AR ~nF AT &
2T Z 0 0/N RgE N A 8 o BT B
Heg ch ade— A blde T 64 mABE R0 3 63 ).

vold encode sint (int64 t n) {

uint64t ui = n >> 63; // extend sign to whole length
mt = ui & 0x20; // extract major type
ui "= n; // complement negatives

if (ui < 24)
*p++ = mt + ui;
else if (ui < 256) {

*p++ = mt + 24;
*p++ = ui;
} else

Bl 20 BAE " 5 YkS R K
fffgkD. LRk

2R R B . 2008 m;ufr 40 3] |EEE 754 » F|pt 4 %
AT 5 #’ Wi e PR U i o TRILG ekl i
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378 B e x';n]%(r']'ﬁ?] 3 #75% o % 3 Python 9% 14238 4o B] 4 #77 ©
BB E2r e SREREAEEEEE L (AP E
FEHc) B (4o'dk C @ hiz g err ) o

#include <math.h>

double decode half (unsigned char *halfp) {
int half = (halfp[0] << 8) + halfp[l];
int exp = (half >> 10) & Ox1f;
int mant = half & 0x3ff;
double val;

if (exp == 0) val = ldexp(mant, -24);
else if (exp != 31) val = ldexp(mant + 1024, exp - 25);
else val = mant == 0 ? INFINITY : NAN;

return half & 0x8000 ? -val : wval;
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import struct
from math import ldexp

def decode single (single):
return struct.unpack("!f", struct.pack("!I", single)) [0]

def decode half (half):
valu = (half & O0x7fff) << 13 | (half & 0x8000) << 16
if ((half & 0x7c00) != 0x7c00):
return ldexp (decode single(valu), 112)
return decode single (valu | Ox7f800000)
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E.2. MessagePack
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E.4. UBJSON

[UBJSON] &2k 3+ p #5841 # #r23t JSON & * eng 03] e
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E.5. MSDTP: RFC 713

UL PR TR @B (MSDTP) L% 750 L e 5% e 244 5 9 i
G35 U A 1976 & % r’*h[RFCO;B]t‘ EF T ik d N H FY
WAt s g AR ¥ EFE T8 SRR -

E.6. ffFET &R
82 7% CBOR e B{rf2 s B onihid R i fhami - p gLt d
RME PR R RF S AMIhEMFF - A6k T

B REA[1 [23]]¢0- L5%@AHE6 P BB R a5
2L B L1 23] (3L s | A fmE & R )~ € BT o

Y4+ = - RFC 7049 % 537F



fom - Fom o - +
| Format | 11, [2, 3]] | [ 1, [2, 31] |
fom - Fom o - +
| RFC 713 | c2 05 81 c2 02 82 83 | |
| | | |
| ASN.1 BER | 30 Ob 02 01 01 30 06 02 | 30 80 02 01 01 30 06 02 |
| | 01 02 02 01 03 | 01 02 02 01 03 00 0O |
| | | |
| MessagePack | 92 01 92 02 03 | |
| | | |
| BSON | 22 00 00 00 10 30 00 01 | |
| | 00 00 00 04 31 00 13 00 | |
| | 00 00 10 30 00 02 00 00 | |
| | 00 10 31 00 03 00 00 00 |
| | 00 00 | |
| | | |
| UBJSON | 61 02 42 01 61 02 42 02 | o1 f£ff 42 01 61 02 42 02 |
| | 42 03 | 42 03 45 |
| | | |
| CBOR | 82 01 82 02 03 | 9f 01 82 02 03 ff
Fom - Fom Fo - +
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