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NTP Pl CS PROFORNA
For the Network Tine Protocol Version 3

Status of this Meno

This meno provides information for the Internet community. This nmeno
does not specify an Internet standard of any kind. Distribution of
this nmeno is unlinted.

Abstract

This RFC describes a PICS Proforma translated into an Internet
acceptable form The Original docunment was devel oped according to
| SO 9646 for confornmance test purposes. This docunent is intended
for both devel opers and users of the NTP (Network Tine Protocol).
Thi s docunent contains specific information and performance
characteristics for the use of NTP within the context of I|nternet
usage. It is suggested, that users wi shing to use the

synchroni zation capabilities of the Internet abide by the
characteristics set within this docunent.

For nmore information please contact Dr. David MIls at MIIs@del . edu
or review RFC 1305 for nore information.

1. 1 NTRODUCTI ON

To eval uate conformance of a particular inplenentation, it is
necessary to have a statenment of the capabilities and options that
have been inplenented for a given protocol. Such a statenent is
called a Protocol Inplenentation Conformance Statenment (PICS).

2. SCOPE
Thi s docunent provides the PICS proforma for the Network Tine
Protocol (NTP) in conpliance with the relevant requirenents, and in
accordance with the rel evant gui dance, given in | SO | EC 9646- 2.
3. REFERENCE DOCUMENTS
| SO'I EC 9646-1 1990, Information technol ogy - Open systens
i nterconnection - Confornmance testing

net hodol ogy and franmework - Part 1. General
concepts.
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4.

NTP PICS Prof orma Cct ober 1994

| SO' | EC 9646-2 1990, Information technol ogy - QOpen systens

i nterconnection - Conformance testing
nmet hodol ogy and framework - Part 2: Abstract
test suite specification.

RFC 1305 Net wor k Tinme Protocol (Version 3) -
Speci fication, |Inplenentation and Analysis -
David L. MIls, University of Delaware -
March 1992.
DEFI NI TI ONS

Thi s docunent uses the following terns defined in | SO | EC 9646-1

a) PICS profornmg;

b) Protocol Inplenmentation Conformance Statenent (PICS);

c) Static conformance review.

4.1 SPECI AL SYMBOLS

5.

The addi tional synbols have been identified for use in this document:

m
0.#

c#

N[

Mandat ory fi el d/function

Optional field/function

Condi tional field/function

Refers to a note # below the table
Prohi bited use

Not applicable

Indicates the itemis inplenented

I ndicates the itemis not inplenented

I NSTRUCTI ONS FOR COVPLETI ON OF PI CS

The supplier of a protocol inplenentation which is clainmed to conform
to NTP version 3 is required to conplete a copy of the PICS proforma
provided in this docunent and is required to provide the informtion
necessary to identify both the supplier and the inplementation
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6.

8.

8.

COPYRI GHT

Cct ober 1994

Copyright release for PICS proforma. Users of this RFC may freely

reproduce the PICS proforma in this document so that

it can be used

for its intended purpose and may further publish the conpleted PICS.

| MPLEMENTATI ON | DENTI FI CATI ON

|

| CONTACT POl NT FOR

| QUERI ES ABOUT THE PI CS
|

+
|
|
+
|
|
|
|
+
| |
| | MPLEMENTATI ON  NAVE |
| AND VERSI ON |
| |
+
|
|
|
|
|
|
|
|
|
|
|
+

|

| OTHER | NFORVATI ON

| NECESSARY FOR FULL

| | DENTI FI CATION - e.g.
| NAMVE AND VERSI ON

| FOR MACHI NES AND/ OR
| OPERATI NG SYSTEMS;

| SYSTEM NAME

|
|
|

NETWORK Tl ME PROTOCCL PI CS PROFORVA
DATA FORNMATS

It em No. NTP Requi rement s Ref erence St at us

Suppor t

8.1.01 64 bit time
stanmp 3.1 m
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8.2 STATE VARI ABLES AND PARAMETERS

708

NTP PICS Prof orma

8.2.1 COMWON VARI ABLES

NTP Requi rement s

Ref er ence

St at

us

Cct ober 1994

o Co Co Co oo cocococococo
NNNNNNNNNNNN
PRERPRPRRPRRERERERRRERE
o
o

@

N
=
=
w

.2.1.15

.2.1.16

Peer Address
Peer Port

Host Address
Host Port

Leap I ndi cator
Mode

Stratum

Pol

Pr eci si on

Root Del ay
Root Di spersion
Ref erence C ock
I dentifier

Ref erence

Ti mest anp
Oiginate

Ti mest amp
Recei ve

Ti mest anp
Transm t

Ti mest anp

8. 2.2 SYSTEM VARI ABLES

NTP Requi renent s

w
N

Wwwmwowwowowwww
NMRNNDPONNDNND
RPRRPRRRRPRRRRRRE

33333333333

3

Local d ock
Cl ock Source

8. 2. 3 PEER VARI ABLES

NTP Requirements

Configured Bit
Updat e Ti nmest anp
Reachability
Regi st er

Peer Ti mer

Suppor t
Y[] NJ
Y[] NJ
Y[] NJ
Y[] N
Y[] N
Y[] NJ
Y[] NJ
Y[] NJ
Y[] NJ
Y[] N
Y1 N
Y[1 N
Y[1 N
Y1 N
Y[1 N
Y[1 N
Suppor t
Y[] NJ
Y[1 N
Suppor t
Y[] NJ
Y1 N
Y[] NJ
Y[1 N
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8. 2.4 PACKET VARI ABLES

It em No. NTP Requi rement s Ref erence St at us Support

8.2.4.01 Ver si on Number 3.2. 4 m Y[] N]

8.2.5 CLOCK FI LTER VARI ABLES

It em No. NTP Requi rement s Ref erence St at us Support
8.2.5.01 Filter Register 3.2.5 m Y[] N]
8.2.5.02 Valid Data

Count er 3.2.5 m Y[1 NI
8.2.5.03 O f set 3.2.5 m Y[1 N]
8.2.5.04 Del ay 3.2.5 m Y[] N1
8.2.5.05 Di spersion 3.2.5 m Y[] N]

8. 2.6 AUTHENTI CATI ON VARI ABLES

It em No. NTP Requi rement s Ref erence St at us Support
8.2.6.01 Aut hent i cati on

Enabl e Bit 3.2.6 cl Y[] N]
8.2.6.02 Aut hent i cat ed

Bi t 3.2.6 cl Y[1 N
8.2.6.03 Key ldentifier 3.2.6 cl Y[1 N
8.2.6.04 Crypt ographi c

Keys 3.2.6 cl Y[] N]
8.2.6.05 Crypto Checksum 3.2.6 cl Y[] N]

cl: | F authentication is used THEN m ELSE o.
8. 2.7 PARAMETER VALUES

It em No. NTP Requi rement s Ref erence St at us Support
8.2.7.01 Versi on Nunmber = 3 3.2.7 cl Y[1 NI
8.2.7.02 NTP Port = 123 3.2.7 cl Y[] N1
8.2.7.03 Max Stratum = 15 3.2.7 cl Y[1 N
8.2.7.04 Max Cl ock Age =

86, 400 sec. 3.2.7 cl Y[1 N
8.2.7.05 Max Skew = 1 sec. 3.2.7 cl Y[1 N]
8.2.7.06 Max Di stance = 1 sec. 3.2.7 cl Y[1 NI
8.2.7.07 Mn Polling Interval =

6(64 sec.) 3.2.7 cl Y[1 N
8.2.7.08 Max Pol ling Interval

10( 1024 sec.)
8.2.7.09 Mn Select Clock =1

2.7 cl Y[] N
2.7 cl Y[1 N

w w
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cl:

.10
11

.12
.13
.14

.15
.16

NTP PICS Prof orma

Max Select Clock = 10 3.2.
M n Di spersion =

0.01 sec. 3. 2.
Max Di spersion =

16 sec. 3.2
Reachability Reg

Size = 8 3.2
Filter Size = 8 3.2
Filter Wight = 1/2 3.2
Sel ect Weight = 3/4 3.2

| F inplenentation is intended for

THEN m ELSE o.

8.2.8 MODES OF OPERATI ON

ENENENEN

7

7

~

cl
cl
cl
cl
cl

cl
cl

use on the Internet

St at us

Cct ober 1994

Y[
Y[
Y1
)

YL
Y[

N[ ]
N[
N[ ]
N

N[
N[ ]

°
-

o At

NTP Requi rement s Ref er ence
Synmetric Active 3.3
Synmetric Passive 3.3
dient 3.3
Server 3.3
Br oadcast 3.3

| east one nbde nust be inpl enented.

8.2.9 EVENT PROCESSI NG

8.2.9.1 TRANSM T PROCEDURE

St at us

St at us

Suppor t
Y[] N
Y[] N
Y[] N
Y[] N
Y[] N
Suppor t
Y[] N
Y[] N]
Suppor t
Y[] N
Y[] N
Y[]1 N

Item No NTP Requi renent s Ref erence

8.2.9.1.01 Transmt Procedure 3.4.2

8.2.9.1.02 Authentication 3.4.2
8.2.9.2 RECEI VE PROCEDURE

I[tem No NTP Requi renment s Ref erence

8.2.9.2.01 Receive Procedure 3.4.3

8.2.9.2.02 Control Messages 3.4.3

8.2.9.2.03 Authentication 3.4.3

0.1:1f inplemented then section 8.6 nmust be conpl et ed.

Gowi n

[ Page 6]



RFC 1708

8.2.9.3 PACKET PRCCEDURE

NTP Requirements

NTP PICS Prof orma

Ref er ence

Cct ober 1994

Suppor t

1 Packet Procedure
2 Authentication

8.2.9.4 CLOCK UPDATE PROCEDURE

NTP Requi rement s

N[ ]
N[ ]

Suppor t

8.2.9.4.01 dock Update
8.2.9.5 PRI MARY CLOCK PROCEDURE

It em No. NTP Requi rement s

8.2.9.5.01 Prinmary d ock
8.2.9.6 I NITIALI ZATI ON PROCCEDURES

NTP Requi rement s

1 Initialization
2 Authentication

[eNe]

8.2.9.6
8.2.9.6.

8.2.9.7 INITI ALI ZATI ON | NSTANTI ATI ON PROCEDURE

It em No. NTP Requi rement s

Ref er ence

St at us

N[
N[ ]

Suppor t

8.2.9.7.01 Initialization
I nstanti ati on
8.2.9.7.02 Authentication

8.2.9.8 RECEI VE | NSTANTI ATI ON PROCEDURE

NTP Requi renent s

Ref er ence

St at us

8.2.9.8.01 Receive Instantiation
8.2.9.8

.9.8.02 Authentication

8.2.9.9 PRI MARY CLOCK | NSTANTI ATl ON PROCEDURE

It em No. NTP Requi renment s

Ref er ence

St at us

N[
N[ ]

Suppor t
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8.2.9.10 CLEAR PRCCEDURE

I tem No. NTP Requirements Ref er ence

8.2.9.10.01 C ear Proc. 3.4.8
8.2.9.11 POLL UPDATE PROCEDURE

I tem No. NTP Requirements Ref er ence

8.2.9.11.01 Pol | Update 3.4.9
8.2.9.12 SYNCHRONI ZATI ON DI STANCE PROCEDURE

I tem No. NTP Requirements Ref er ence

8.2.9.12.01 Di stance Proc. 3.5
8.3 FILTERI NG AND SELECTI ON ALGORI THVS
8.3.1 CLOCK FI LTER PROCEDURE

It em No. NTP Requi rement s Ref er ence

8.3.1.01 Clock Filter 4.1
8.3.2 CLOCK SELECTI ON PROCEDURE

It em No. NTP Requi rement s Ref er ence

8.3.2.01 Cl ock Sel ection
Procedure

Intersection Al gorithm
Clustering Al gorithm

B

2
. 2.
2

cl: IF Cock Selection Procedure inplenented

8.4 LOCAL CLOCKS

It em No. NTP Requi rement s Ref erence

8.4.01 Logi cal C ock 5

Cct ober

St at us Suppor t

St at us Suppor t

0 MERY
cl MERY
cl Y] N

THEN m ELSE o.

St at us Suppor t

1994
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8.4.1 FUZZBALL LOCAL CLOCK | MPLEMENTATI ONS

8.4.1.1 CRYSTAL OSCI LLATOR BASED | MPLEMENTATI ON PARAMETER VALUES

It em No. NTP Requi rement s Ref er ence St at us Support
8.4.1.1.01 Adjustnment Interval =

4 sec. 5.1 cl Y[1 NI
8.4.1.1.02 PPS Tinmeout = 60 sec. 5.1 cl Y[1 NI
8.4.1.1.02 Step Timeout =

900 sec. 5.1 cl Y[] N]
8.4.1.1.02 Maxinmum Aperture =

gl28 ns 5.1 cl Y[] N]
8.4.1.1.03 Frequency Wight = 16 5.1 cl Y[1 NI
8.4.1.1.04 Phase Weight = 8 5.1 cl Y[] NI
8.4.1.1.05 Conpliance Wight = 13 5.1 cl Y[] N]
8.4.1.1.06 Conpliance Maximum= 4 5.1 cl Y[] N]
8.4.1.1.07 Conpliance

Multiplier = 4 5.1 cl Y[] N]

cl:1F inplenenting a fuzzball using a crystal oscillator
based | ocal clock THEN m ELSE o.

8.4.1.2 MAIN SYSTEM CLOCK | MPLEMENTATI ON PARAMETER VALUES

It em No. NTP Requi renment s Ref erence St at us Support
8.4.1.2.01 Adjustnent

Interval = 1 sec. 5.1 cl Y[] N]
8.4.1.2.02 PPS Tineout = 60 sec. 5.1 cl Y[1 N]
8.4.1.2.02 Step Tinmeout =

900 sec. 5.1 cl Y[1 NI
8.4.1.2.02 Maximum Aperture =

g512 ns 5.1 cl Y[1 N]
8.4.1.2.03 Frequency Wight = 16 5.1 cl Y[] N]
8.4.1.2.04 Phase Wight =9 5.1 cl Y[1 N]
8.4.1.2.05 Conpliance Wight = 13 5.1 cl Y[] N]
8.4.1.2.06 Conpliance Maximum= 4 5.1 cl Y[1 NI
8.4.1.2.07 Conpliance

Multiplier = 4 5.1 cl Y[] N]

cl:IF inplementing a fuzzball using a main system clock
THEN m ELSE o.
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8. 4.2 PHASE ADJUSTMENT

NTP Requirements Ref er ence

St at us

Cct ober 1994

Suppor t

Gradual Phase

8.5 NTP DATA FORMAT

It em No.

Adj ust ment 5.2
St ep Phase Adj ust nent 5.3
NTP Requi rement s Ref er ence

St at us

. 04

.05

. 06

.07

.08

.09

.10

11

.12

.13

.14

Leap | ndi cator

is a2 bit code App. A
Ver si on Number

is a3 bit integer App. A
Mode

is a3 bit integer App. A
Stratumis an 8

bit integer App. A
Poll is an 8 bit

si gned i nteger App. A
Precision is an

8 bit signed integer App. A
Root Delay is a 32 bit signed
fi xed-poi nt numnber App. A
Root Dispersion is a 32 bit
fi xed- poi nt numnber App. A
Ref erence ldentifier is a 4
octet, left justified, zero
padded ASCI| string App. A
Ref erence Tinestanp is a 64
bit timestanp format App. A
Oiginate Tinestanp is a 64
bit timestanmp format App. A
Receive Tinestanp is a 64
bit tinmestanp format App. A
Transmit Tinestanp is a 64
bit timestanp format App. A
Aut henticator 96 bits App. A

© 3

Y[
Y[
Y1
Y[

YL
Y[

N[ ]
N[
N[ ]
N[ ]

N[
N[ ]
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8.6 NTP Control Messages

8.6.1 NTP Control Message Header Format

Cct ober 1994

Suppor t

I[tem No NTP Requi rement s Ref er ence St at us
8.6.1.01 Leap | ndi cator

is a2 bit code App. B.1 cl
8.6.1.02  Version Number

is a3 bit integer App. B.1 cl
8.6.1.03 Mbde is a 3 bit

i nt eger App. B. 1 cl
8.6.1.04 Response bhit is

alBit field App. B.1 cl
8.6.1.05 Error bit is al

bit field App. B.1 cl
8.6.1.06 More bit is a1l

bit field App. B. 1 cl
Item No NTP Requirements Ref er ence St at us
8.6.1.07 Oper ation Code

is ab bit integer App. B.1 cl
8.6.1.08 Sequence is a 16

bit integer App. B. 1 cl
8.6.1.09 Status is a 16

bit code App. B.1 cl
8.6.1.10 Associ ation ID

is a 16 bit integer App. B.1 cl
8.6.1.11 Ofset is a 16

bit integer App. B. 1 cl
8.6.1.12 Count is a 16

bit integer App. B.1 cl
8.6.1.13 Data is a

maxi mum of 468 octets App. B.1 cl
8.6.1.14  Authenticator

96 hits App. B. 1 cl

cl: IF control nessages are used THEN m ELSE o.
Gowi n
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8.6.1.1 NTP Control Message Required Val ues

Cct ober 1994

I tem No. NTP Requirements Ref er ence St at us
8.6.1.1.01 Leap Indicator = 00 App. B.1 cl
8.6.1.1.02 Version Nunber = 3 App. B. 1 cl
8.6.1.1.03 Mode = 6 App. B. 1 cl

cl:1F control messages are used THEN m ELSE o.
8.6.2 System Words
8.6.2.1 System Status Wrd

I tem No. NTP Requirements Ref er ence St at us

8.6.2.1.01 Leap I ndicator

is a2 bit code App.B. 2.1 cl
8.6.2.1.02 dock Source is

a 6 bit integer App.B. 2.1 cl
8.6.2.1.03 System Event Counter

is a4 bit integer App.B.2.1 cl
8.6.2.1.04 System Event Code

is a4 bit integer App.B. 2.1 cl

cl:|IF control nmessages are used THEN m ELSE o.
8.6.2.2 Peer Status Wrd

It em No. NTP Requi renents Ref erence St at us

8.6.2.2.01 Peer Status is a

5 bit code App.B. 2.2 cl
8.6.2.2.02 Peer Selection

is a 3 bitinteger App.B. 2.2 cl
8.6.2.2.03 Peer Event Counter

is a4 bit integer App.B. 2.2 cl
8.6.2.2.04 Peer Event Code

is a4 bit integer App.B. 2.2 cl

cl:1F control messages are used THEN m ELSE o.

Suppor t
Y[] N]
Y[] N
Y[l NI
Suppor t
Y[1 N
Y[]1 N
Y[1 N
Y[1 N
Suppor t
Y[1 N
Y[1 N
Y[l NI
Y[1 N
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8.6.2.3 Cock Status Wrd

I tem No. NTP Requirements Ref er ence St at us

8.6.2.3.01 Cock Status is

an 8 bit integer App.B. 2.3 cl
8.6.2.3.02 dock Event Code
is an 8 bit integer App.B. 2.3 cl

cl:1F control messages are used THEN m ELSE o.
8.6.2.4 Error Status Wrd

I tem No. NTP Requirements Ref er ence St at us

8.6.2.4.01 Error Status is
an 8 bit integer App.B. 2.4 cl

cl:|IF control nmessages are used THEN m ELSE o.
9. Security Considerations
Security issues are not discussed in this meno

10. References

Cct ober 1994

Suppor t

Suppor t
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