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E.2 Configuring the Digicast CMR-6000 Product for SNMP

Use the information gathered in Section E.1 to enter the proper parameters into the Digicast
CMR-6000 Media Router to make it operational via the Web interface.

There are three values that must be enabled to fully utilize all of the SNMP capabilities of the
Media Router:

SNMP R/W Community: (default = private)
— The community string provided for reading and writing to the private MIB elements on
the agent.
— The value entered will not be displayed to the user when entering the information or
displaying the Web page.

SNMP R/O Community: (default = public)
— The community string provided for reading the private MIB elements on the agent.
— The value entered will not be displayed to the user when entering the information or
displaying the Web page.

SNMP Server IP Address:
The IP address of the SNMP server where the agent directs traps,
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E.3

SNMP and Digicast Products

Digicast products may be managed using numerous protocols:

Connection Oriented Protocols Connectionless Protocol
Web (Hypertext Transport Protocol) SNMP
Terminal
Telnet

SNMP is an IP management tool that can be used to provide remote management for
communications products. The SNMP protocol is a manager/agent-based design, where a
manager oversees multiple agents (or remotes).

Unlike connection-oriented protocols, the SNMP protocol is based on a connectionless-oriented
design, where data is exchanged between the manager and agent in a “best effort” manner — if a
packet is lost, it will not be retransmitted. SNMP uses a packet structure known as a Protocol
Data Unit (PDU) that uses the User Datagram Protocol (UDP) for sending information over an
[P-enabled network.

There are currently three versions of SNMP in existence:

1. SNMP version 1 (SNMPv1) was the first version and is the most widely used today.
However, SNMPv1 has serious security problems which resulted in SNMP version 2
(SNMPv2) being created.

2. SNMPv2 and SNMPv2c¢ provide an improved Management Information Base (MIB), a
modified PDU and enhanced security features.

3. SNMP version 3 (SNMPv3) was introduced to address additional security shortcomings and
complexity issues existent in SNMPv2. However, SNMPv3 has not been widely accepted,
and most equipment only supports SNMPv2c, which is backwards-compatible with SNMPv1.

SNMP can further be divided into more areas that involve the Management Information Base
(MIB) and polled versus unsolicited messages known as traps. The MIB is a file that is used by
the SNMP manager to identify available Object Identifiers (OIDs), otherwise known as variables
that can be set or retrieved on the agent device. Two types of MIBs are described here — MIB 11
and private MIB.
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E.4

root

MIB I

The SNMP MIB-II, as defined by Request for Comments (RFC) 1213, is a compilation of OIDs
fashioned in a hierarchical structure, as shown below:

—— ccitt (0)

iso (1)

L joint (2)

org (3)

dod(6)
—I— internet (1) ——

— dir(1)

—  mngt(2)

—  exp(3) _l— mib-2(1)
— private(4)

— security(2)
L— snmpv2(6)

The resulting notation used inside the MIB is represented in doted decimal notation as follows:

1.3.6.1.2.1.
1=iso
3=org

6 =dod

1 = internet
2 = mngt

1 = mib-2
etc.

Any remaining digits to the right of the last digit shown are sub elements and represent the actual
variables in the MIB.
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E.4.1 MIB Il OIDs on the Digicast Media Router (Model CMR-6000)

The following describes how MIB-II elements (OIDs) can be used to obtain (GET) information
from a Digicast CMR-6000 product:

The MIB-II elements are broken down into sections as follows:

‘mib-ll 1 Hsystem HGeneraI information about device for administration purposes ‘
‘mib-ll 2 Hinterfaces HKeeps track of each interface on device ‘
‘mib-ll 3 Hat HAddress translation (only for backward compatibility) ‘
‘mib-ll 4 Hip HTracks IP (Internet Protocol) aspects ‘
’mib-ll 5 H|cmp HTracks ICMP (Internet Control Message Protocol) aspects ‘
’mib-ll 6 Htcp HTracks TCP (Transmission Control Protocol) aspects ‘
’mib-ll 7 ”udp HTracks UDP (User Diagram Protocol) aspects ‘
’mib-ll 8 ”egp HTracks EGP (Exterior Gateway Protocol) aspects ‘
’mib-ll 9 H(no longer used) ‘
’mib-ll 10 Htransmission - currently not used ‘
|mib-|| 11 ||snmp ||Tracks SNMP aspects |

Supported MIB-II OIDs on the Digicast CMR-6000 Media Router product are as follows:

N S e
mib-| system 1.3.6.1.2.11 General information about device

for administration purposes
‘ H HsysDescr H1.3.6.1.2.1.1.1 HSystem Description HYes ‘
\ | ||sysObjectiD 1.3.6.1.2.1.1.2 | System Object ID || Yes \
\ | ||sysUpTime 1.3.6.1.2.1.1.3 | System Up Time || Yes \
‘ H H sysContact H1.3.6.1.2.1.1.4 HSystem Contact HYes ‘
’ H ” sysName H1.3.6.1.2.1.1.5 HSystem Name HYes ‘
’ H ” sysLocation H1.3.6.1.2.1.1.6 HSystem Location HYes ‘
’ H ” sysServices H1.3.6.1.2.1.1.7 HSystem Services HYes ‘
mib-Il 2 ||interfaces 1.3.6.1.2.1.2 Keeps track of each interface on

device
| || ||ifNumber ||1.3.6.1.2.1.2.1 ||Interface Number ||Yes |
| I |[ifTable 11.3.6.1.2.1.2.2 ||Interface Table || Yes |
mib-lIl 3 ||at 1.3.6.1.2.1.3 Address translation (only for

backward compatibility)
| I |[atTable 1.3.6.1.2.1.3.1 ||Address Translation INo |
[mib-l 4 |lip [ 11.3.6.1.2.1.4 || Tracks IP (Intemet Protocol) | |
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C u [aspects ]
| I || ipForwarding 11.3.6.1.2.1.4.1 |[IP Forwarding Enabled INo |
| I || ipDefaultTTL 11.3.6.1.2.1.4.2 |[IP Default Time-to-Live || Yes |
| I || ipinReceives 11.3.6.1.2.1.4.3 |[IP In Received || Yes |
| || || ipInHdrErrors ||1.3.6.1.2.1.4.4 ||IP In Header Errors ||Yes |
| I || ipInAddrErrors 11.3.6.1.2.1.4.5 |[IP In Address Errors || Yes |
| || || ipForwDatagrams ||1.3.6.1.2.1.4.6 ||IP Forwarded Datagrams ||Yes |
| || || IpInUnknownProtos ||1.3.6.1.2.1.4.7 ||IP In Unknown Protocol ||Yes |
| I || ipinDiscards 11.3.6.1.2.1.4.8 |[IP In Discards [ Yes |
| I || ipinDelivers 11.3.6.1.2.1.4.9 |[IP In Deliveries [ Yes |
| || || ipOutRequests ||1.3.6.1.2.1.4.10||IP Out Requests ||Yes |
| I |lipOutDiscards 11.3.6.1.2.1.4.11|[IP Out Discards [ Yes |
| I |lipOutNoRoutes 11.3.6.1.2.1.4.12|[IP Out No Route [ Yes |
‘ H H ipReasmTimeout H1.3.6.1.2.1.4.13HIP Reassembly Timeouts HYes ‘
‘ H H ipReasmReqds H1.3.6.1.2.1.4.14HIP Reassembly Reqs HYes ‘
\ | || iPReasmOKs [1.3.6.1.2.1.4.15| IP Reassembly Okays |[Yes \
\ | || iPReasmFails [1.3.6.1.2.1.4.16 IP Reassembly Fails |[Yes \
\ | || ipFragOKs |1.3.6.1.2.1.4.17|IP Fragmentation Okay |[Yes \
\ | || ipFragFails |1.3.6.1.2.1.4.18| | IP Fragmentation Fails |[Yes \
\ | || ipFragCreates 11.3.6.1.2.1.4.19|IP Fragmentation Creates || Yes \
] | || ipAddrTable [1.3.6.1.2.1.4.20| IP Address Table |[Yes |
] | || ipRouteTable [1.3.6.1.2.1.4.21][IP Route Table |[Yes |
] | || ipNetToMediaTable  |[1.3.6.1.2.1.4.22|[IP Net to Media Table |[Yes |
’ H ” ipRoutingDiscards H1.3.6.1.2.1.4.23HIP Routing Discards HYes ‘
mib-Il 5 |licmp 1.3.6.1.2.1.5 Tracks ICMP (Internet Control
Message Protocol) aspects

| || ||icmpInMsgs ||1.3.6.1.2.1.5.1 ||ICMP In Messages ||Yes |
| || ||icmpInErrors ||1.3.6.1.2.1.5.2 ||ICMP In Errors ||Yes |
| || ||icmpInDestUnreachs ||1.3.6.1.2.1.5.3 ||ICMP In Dest Unreachable ||Yes |
| I |licmpInTimeExcds 11.3.6.1.2.1.5.4 |[ICMP In Time Exceeds || Yes |
| I |licmpInParmProbs 11.3.6.1.2.1.5.5 |ICMP In Parm Problems [ Yes |
| || ||icmpInSchuenchs ||1.3.6.1.2.1.5.6 ||ICMP In Source Quench ||Yes |
| | |[icmpInRedirects 1.3.6.1.2.1.5.7 |[ICMP In Redirects || Yes |
| | |[icmpInEchos 1.3.6.1.2.1.5.8 |[ICMP In Echoes || Yes |
| | || icmpInEchoReps 1.3.6.1.2.1.5.9 |[ICMP In Echo Reps || Yes |
| | || icmpInTimestamps  ||1.3.6.1.2.1.5.10|[ICMP In Time Stamps || Yes |
| || ||icmpInTimestampReps ||1.3.6.1.2.1.5.1 1 ||ICMP In Time Stamp Reps ||Yes |
\ | |licmpInAddrMasks [1.3.6.1.2.1.5.12][ICMP In Address Masks |[Yes |
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N e N e
’ ”lcmpInAddrMaskReps H1.3.6.1.2.1.5.13HICMP In Address Mask Reps HYes ‘
| || |||cmpOutMsgs ||1.3.6.1.2.1.5.14||ICMP Out Messages ||Yes |
| || ||icmpOutErrors ||1.3.6.1.2.1.5.15||ICMP Out Errors ||Yes |
| || ||icmpOutDestUnreachs ||1.3.6.1.2.1.5.16||ICMP Out Dest Unreachable ||Yes |
| I |licmpOutTimeExcds ~ |[1.3.6.1.2.1.5.17|[ICMP Out Time Exceeds || Yes |
| || ||icmpOutParmProbs ||1.3.6.1.2.1.5.18||ICMP Out Parm Problems ||Yes |
| || ||icmpOutSchuenchs ||1.3.6.1.2.1.5.19||ICMP Out Source Quench ||Yes |
| I |[icmpOutRedirects 11.3.6.1.2.1.5.20| ICMP Out Redirects [ Yes |
| | |[icmpOutEchos 11.3.6.1.2.1.5.21)[ICMP Out Echoes || Yes |
| | |licmpOutEchoReps  |[1.3.6.1.2.1.5.22|[ICMP out Echo Reps || Yes |
| | |[icmpOutTimestamps  |[1.3.6.1.2.1.5.23|[ICMP Out Time Stamps || Yes |
| || ||icmpOutTimestampReps||1.3.6.1.2.1.5.24||ICMP Out TimeStamp Reps ||Yes |
| | |[icmpOutAddrMasks  |[1.3.6.1.2.1.5.25][ICMP Out Addr Masks || Yes |
\ | |licmpOutAddrMaskReps |[1.3.6.1.2.1.5.26][ICMP Out Address Mask Rep |[Yes |
mib-Il 6 ||tcp 1.3.6.1.2.1.6 Tracks TCP (Transmission Control
Protocol) aspects
\ | |[tcpRtoAlgorithm |1.3.6.1.2.1.6.1 | TCP Retrans Algorithm |[Yes \
\ | |[tcpRtoMin [1.3.6.1.2.1.6.2 || TCP Retrans Min |[Yes \
] | |[tcpRtoMax 1.3.6.1.2.1.6.3 | TCP Retrans Max || Yes \
’ H ”tcpMaxConn H1.3.6.1.2.1.6.4 HTCP Max Conn HYes ‘
’ H ”tcpActiveOpens H 1.3.6.1.2.1.6.5 HTCP Active Conn Open HYes ‘
’ H ”tcpPassiveOpens H 1.3.6.1.2.1.6.6 HTCP Passive Conn Open HYes ‘
] | |[tcpAttemptFails 1.3.6.1.2.1.6.7 | TCP Attempts Failed || Yes \
’ H ”tcpEstabResets H1.3.6.1.2.1.6.8 HTCP Established Resets HYes ‘
’ H ”tcpCurrEstab H1.3.6.1.2.1.6.9 HTCP Current Connections HYes ‘
| || ||tcpInSegs ||1.3.6.1.2.1.6.10||TCP In Segments ||Yes |
| || ||tchutSegs ||1.3.6.1.2.1.6.1 1 ||TCP Out Segments ||Yes |
| || ||tchetransSegs ||1.3.6.1.2.1.6.12||TCP Retransmitted Segments ||Yes |
| I |[tepConnTable 11.3.6.1.2.1.6.13| TCP Connection Table || Yes |
| I |[tepInErrs 11.3.6.1.2.1.6.14]| TCP In Errors || Yes |
| I [[tepOutRsts 11.3.6.1.2.1.6.15| TCP Out Resets [ Yes |
mib-Il 7 |{udp 1.3.6.1.21.7 Tracks UDP (User Diagram
Protocol) aspects
‘ H HudenDatagrams H1.3.6.1.2.1.7.1 HUDP In Datagrams Received HYes ‘
’ H ”udeoPorts H1.3.6.1.2.1.7.2 HUDP No Ports Available HYes ‘
’ H ”udenErrors H1.3.6.1.2.1.7.3 HUDP In Errors HYes ‘
udpOutDatagrams 1.3.6.1.2.1.7.4 ||UDP Out Datagrams Sent Yes
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MIB-II

Supported

”udeabIe |1.3.6.1.2.1.7.5 ‘UDP Table HNo ‘
m|b-II 8 egp Tracks EGP (Exterior Gateway No
Protocol) aspects
mib-Il 9 ||(no longer used)
‘mib-ll 10 ‘transmission - currently not used
mib-Il 11 |[snmp 1.3.6.1.2.1.11 Tracks SNMP
aspects
snmplnPkts 1.3.6.1.2.1.11.1 SNMP In Packets ||Yes
snmpOutPkts 1.3.6.1.2.1.11.2 SNMP Out Yes
Packets
snmplnBadVersions 1.3.6.1.2.1.11.3 SNMP Bad Yes
Version Numbers
snmplnBadCommunityNames 1.3.6.1.2.1.11.4 SNMP In Bad Yes
Comm Names
snmpinBadCommunityUses 1.3.6.1.2.1.11.5 SNMP In Bad Yes
Comm Users
snmpInASNParseErrs 1.3.6.1.2.1.11.6 SNMP In ASN Yes
Parse Errors
snmplnTooBigs 1.3.6.1.2.1.11.8 SNMP In too Big ||Yes
snmplnNoSuchNames 1.3.6.1.2.1.11.9 SNMP In No Such ||Yes

Name

snmplnBadValues

1.3.6.1.2.1.11.10

SNMP In Bad Yes
Values

snmplnReadOnlys

1.3.6.1.2.1.11.11

SNMP In Read Yes
Onlys

snmplInGenErrs

1.3.6.1.2.1.11.12

SNMP In Gen Yes
Errors

snmplinTotalReqVars

1.3.6.1.2.1.11.13

SNMP In Total Yes
Req Variables

snmplnTotalSetVars

1.3.6.1.2.1.11.14

SNMP In Total Set||Yes
Variables

snmplnGetRequests

1.3.6.1.2.1.11.15

SNMP In Get Yes
Requests

snmplnGetNexts

1.3.6.1.2.1.11.16

SNMP IN Get Yes
Nexts

snmpinSetRequests 1.3.6.1.2.1.11.17 SNMP In Set Yes
Requests

snmplInGetResponses 1.3.6.1.2.1.11.18 SNMP In Get Yes
Responses

snmplinTraps

1.3.6.1.2.1.11.19

SNMP In Traps Yes

snmpOutTooBigs

1.3.6.1.2.1.11.20

SNMP Out Too Yes
Bigs




Digicast Media Router S2 Receiver CMR-6000
Configuring and Controlling the Digicast CMR- 5975 Media Router with SNMP

Revision 1
MN-CMR6000-I0M

MIB-II
snmpOutNoSuchNames 1.3.6.1.2.1.11.21 SNMP Out No
Such Name
snmpOutBadValues 1.3.6.1.2.1.11.22 SNMP Out Bad Yes
Values
snmpOutGenErrs 1.3.6.1.2.1.11.24 SNMP Out Gen Yes
Errors
snmpOutGetRequests 1.3.6.1.2.1.11.25 SNMP Out Get Yes
Requests
snmpOutGetNexts 1.3.6.1.2.1.11.26 SNMP Out Get Yes
Nexts
snmpOutSetRequests 1.3.6.1.2.1.11.27 SNMP Out Set Yes
Requests
snmpOutGetResponses 1.3.6.1.2.1.11.28 SNMP Out Get Yes
Responses
snmpOutTraps 1.3.6.1.2.1.11.29 SNMP Out Traps ||No
snmpEnableAuthenTraps 1.3.6.1.2.1.11.30 SNMP Enable No
Auth Traps

The MIB-II Traps are broken down as follows:

dniColdStart

Cold start: The unit is starting up from a down state

dniWarmStart

Warm Start: The unit is recovering from a reset incident

dniLinkDown

Link Down: The receiver has lost its L-Band signal

dniLinkUp

Link Up: The L-Band signal has been reestablished

dniAuthFail HAuthentication Failure: An SNMP message received could not be authenticated
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E.5 Private MIB

Comtech EF Data’s Digicast private enterprise number is 18732. Therefore, the private MIB for
Comtech EF Data’s Digicast products is as follows:

root
ccitt (0)
iso (1)
joint (2)
org (3)
—E dod(6)
L internet (1)
dir(1)
mngt(2)
exp(3)
private(4
security(5) enterprise(1)
snmpv2(6) i CEFD Digicast (18723)
1.3.6.1.4.1.18723.
1=1iso
3=org
6 =dod
1 = internet
4 = private

1 = enterprise
18723 = Comtech EF Data’s Digicast Enterprise Number
etc.

E-10
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The following describes how the Enterprise (Private) MIB elements (OIDs) can be used to obtain
(GET) information or configure (SET) a parameter on the Digicast CMR-6000 Media Router.

The Enterprise MIB elements (OIDs) are broken down as follows:

‘ 1.3.6.1.4.1.18723.6000.1.1 HdniAggregateStatsTunerStats

HTuner Statistics HGET

‘ 1.3.6.1.4.1.18723.6000.1.2 HdniAggregateStatsTunerAcquiState HTuner Acquisition State” GET

‘ 1.3.6.1.4.1.18723.6000.1.3 HdniAggregateStatsEsNo

HES/No in dB HGET

‘ 1.3.6.1.4.1.18723.6000.1.4 HdniAggregateStatsEbNo

HEb/No in dB HGET

The Enterprise Traps are broken down as follows:

software reset

Software Reset has occurred

dropping packets

Unit is dropping packets

dropping packets cleared

Unit has stopped dropping packets

redundancy primary on

Redundancy — Primary Online

redundancy backup on

Redundancy — Backup Online

dniEbNoThreshhold

EbNo value is now set above the defined limit

dniEbNoThreshholdFail

EbNo value has fallen below the defined limit

dniRedundancyBackup

Redundant backup unit is now active

dniRedundancyPrimary

Redundant primary unit is now active

dniRedundancyModeConflict

A conflict in redundancy mode has been detected

dniMPEGPIDConflict

MPEG-TS PID Conflict has occurred

dniDMAOverflow

DMA Overflow

dniDMAOverflowCleared

DMA Overflow Cleared

E-11
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E.6 Important Terms to Know
Get Obtain an element (OID) of information from a agent.
GetNext Obtains the next element (OID) of information from a agent.
GetResponse Requests a response from the agent for information.
MIB Message Information Base is the file that defines all the supported OIDs at the agent.
MIB II Message Information Base Il which is a MIB that is supported by most PC and
communications products. MIB Il is described in Request for Comments RFC 1213.
OID Object Identifier is the variable on the agent that can be configured (SET) or obtained (GET).
PDU Protocol Data Unit is the message that carries all SNMP messages over a network.
. The manufacturer created and defined MIB describing the OIDs that may be configured (SET)
Private MIB )
or obtained (GET) from an agent product.
RO . The community string for read only access to the MIB elements.
Community
RIW . The community string for read/write access to the MIB elements.
Community
Set Set an element (OID) of information on a agent.
SNMP Agent The agent (remote) that is managed by an SNMP manager.
I\SANMP The manager and collection point for SNMP-enabled remote agents.
anager
Trap an unsolicited message sent to the SNMP server from the SNMP Agent.
The following image depicts these terms and indicates where they apply:
SET or GET
Variable ‘\‘
Respons SNMP
T T————_ Glient
SNMP

Manager

Network

Trap Message

E-12



Appendix F. DVB-S/S2 BER
Performance at Quasi-Error Free

(QEF)

The Forward Error Correction (FEC) technique used in Digicast receivers complies with ETSI
EN 300 421 for DVB-S and ETSI EN 302 307 for DVB-S2. The information provided below
demonstrates the Es/No to provide "Quasi Error Free" (QEF) performance for a packet error rate
PER of 10”7. A PER of 107 corresponds to an approximate BER in the order of 3 x 107"

Test Configuration:

Assumptions:

Symbol Rate: 20 Msps QEF =107 PER

Frame Size = 64,800 (Normal Frames) Es/No =C/N

Pilots: Off

Roll Off: 35%

Nominal Input Power: -51 dB

L-Band Frequency: 1,170 MHz

Input Range: -25 to -50 dBm

Recorded Data DVB-S:

Type Modulation FEC Es/No dB

DVB-S QPSK 1/2 3.22
DVB-S QPSK 2/3 4.85
DVB-S QPSK 3/4 5.85
DVB-S QPSK 5/6 6.84
DVB-S QPSK 7/8 7.56
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Digicast Media Router S2 Receiver CMR-6000
DVB-S/S2 BER Performance at Quasi-Error Free (QEF)

Recorded Data DVB-S2 with Pilots Off (Disabled):

Type Modulation FEC Es/No dB
DVB-S2 QPSK 1/2 1.71
DVB-S2 QPSK 3/5 2.75
DVB-S2 QPSK 2/3 3.63
DVB-S2 QPSK 3/4 4.31
DVB-S2 QPSK 4/5 5.07
DVB-S2 QPSK 5/6 5.59
DVB-S2 QPSK 8/9 6.67
DVB-S2 QPSK 9/10 6.84
DVB-S2 8-PSK 3/5 7.77
DVB-S2 8-PSK 2/3 7.84
DVB-S2 8-PSK 3/4 8.40
DVB-S2 8-PSK 5/6 9.93
DVB-S2 8-PSK 8/9 11.39
DVB-S2 8-PSK 9/10 11.68

Recorded Data DVB-S2 with Pilots On (Enabled):

Type Modulation FEC Es/No dB
DVB-S2 QPSK 1/2 1.73
DVB-S2 QPSK 3/5 2.60
DVB-S2 QPSK 2/3 3.41
DVB-S2 QPSK 3/4 4.31
DVB-S2 QPSK 4/5 5.07
DVB-S2 QPSK 5/6 5.56
DVB-S2 QPSK 8/9 6.55
DVB-S2 QPSK 9/10 6.82
DVB-S2 8-PSK 3/5 6.03
DVB-S2 8-PSK 2/3 7.02
DVB-S2 8-PSK 3/4 8.42
DVB-S2 8-PSK 5/6 9.93
DVB-S2 8-PSK 8/9 11.39
DVB-S2 8-PSK 9/10 11.81




METRIC CONVERSIONS

Units of Length

Unit Centimeter Inch Foot Yard Mile Meter Kilometer | Millimeter
1 centimeter — 0.3937 0.03281 0.01094 6.214 x 106 0.01 — —
1inch 2.540 — 0.08333 0.2778 1.578 x 10-5 0.254 — 254
1 foot 30.480 12.0 — 0.3333 1.893 x 104 0.3048 — —
1 yard 91.44 36.0 3.0 — 5.679 x 104 0.9144 — —
1 meter 100.0 39.37 3.281 1.094 6.214 x 104 — — —
1 mile 1.609 x 105 | 6.336 x 104 | 5.280 x 103 | 1.760 x 103 — 1.609 x 103 1.609 —
1 mm — 0.03937 — — — — — —
1 kilometer — — — — 0.621 — — —
Temperature Conversions
Unit ° Fahrenheit ° Centigrade Formulas
0
- C=(F-32)*0.555
32° Fahrenheit (water freezes) ( )
100
) — . F=(C*1.8)+32
212° Fahrenheit (water boils)
2731
-459.6° Fahrenheit (absolute 0)
Units of Weight
Ounce Ounce Pound Pound
Unit Gram Avoirdupois Troy Avoir. Troy Kilogram

1 gram — 0.03527 0.03215 0.002205 0.002679 0.001

1 oz. avoir. 28.35 — 0.9115 0.0625 0.07595 0.02835

1 oz. troy 31.10 1.097 — 0.06857 0.08333 0.03110

1 lb. avoir. 453.6 16.0 14.58 — 1.215 0.4536

1lb. Troy 373.2 13.17 12.0 0.8229 — 0.3732

1 kilogram 1.0x 103 35.27 32.15 2.205 2.679 —
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