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1. Background 
-Are automatically used once EIGRP is configured in “named-mode”. 
 
-use 64 – bit calculations as opposed to 32-bit calculations for scalability, to distinguish 
between routes with Bandwidths > 10 Gbps (107 Kbps) and smaller delays than the minimum 
of 10 microseconds. 
 
-The actual outcome of the wide metric calculation is divided by the “metric rib-scale” 
which defaults to 128, and ranges from 1 – 256. The reason for the division is to make sure 
the division can fit the 32-bit metric used in the RIB, which is cast in stone and will never 
change.  
 
-Thanks to the division trick, wide-metric EIGRP can now distinguish between links faster 
than 10 Gbps as well as remain backwards compatible with classic 32-bit metric EIGRP 
routers, as only the 32-bit metric is exchanged. 
 

2. Formulas for classic 32-bit metrics 
-The original (32-bit) formula is: 
EIGRP composite cost metric = 256*((K1*Scaled Bw ) + (K2*Scaled Bw)/(256 – Load) +  

(K3*Scaled Delay)*(K5/(Reliability + K4))) 

 
-By default only the weights for K1 and K3  are 1 and the other K-values set to 0. 
This implies that only the BW and Delay / Latency are used for standard metric calculations: 
EIGRP composite cost metric = 256*(Scaled Bw + Scaled Delay) 

 
-The formulas for the 32-bit Scaled BW and Delay are: 
Scaled Bw    : 107 Kbps / minimum IF bandwidth Kbps 

Scaled Delay : sum of all delays in microseconds /10 → hence the 

minimum resolution = 10us. 

 

3. Example with a 10Mbps interface and classic 32-bit metrics: 
BR# show int Ethernet0/1 
Ethernet0/1 is up, line protocol is up 

  Hardware is AmdP2, address is aabb.cc00.0210 (bia aabb.cc00.0210) 

  Internet address is 172.16.2.2/30 

  MTU 1500 bytes, BW 10,000 Kbit/sec, DLY 1000 usec, 

 

➔ Scaled BW    = 107 Kbps / 10,000 Kbps = 100 

➔ Scaled Delay = 1000 / 10 = 100 

 

EIGRP composite cost metric =  (1000 + 100) * 256 = 281,600   

 
The proof: 
# sh ip eigrp topology 

P 172.16.2.0/30, 1 successors, FD is 281,600 
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4. Formulas for wide 64-bit metrics 
-In classic EIGRP the two main parameters used were Bandwidth and Delay, which have 
been renamed to “throughput and Latency” for 64-bit wide metrics to confuse you1. The 
actual numbers used are the same however. 
 
-Now with K1 =1 and K3 = 1 and the rest of the K-values set to 0, the formula for wide 
metrics amounts to: 
EIGRP 64-bit composite cost metric = Scaled Throughput + Scaled Latency 

 
-The formulas for the 64-bit wide Scaled Throughput and Delay are: 
Scaled Throughput  : (65,536 * 107 Kbps) / minimum IF BW in Kbps 

Scaled Latency  : (65,536 * sum of delays in picoseconds) / 106 

 
65,536 is known as the “Wide – Scale Constant” and is FIXED. 
107 is known as the EIGRP_BANDWIDTH value and is also FIXED. 
106 is known as the EIGRP_DELAY_PICO and is also FIXED. 

5. Example with a 10Mbps interface and 64-bit wide metrics: 
HQ# show int e0/1      

Ethernet0/1 is up, line protocol is up  

  Hardware is AmdP2, address is aabb.cc00.0410 (bia aabb.cc00.0410) 

  Internet address is 192.168.255.1/30 

  MTU 1500 bytes, BW 10,000 Kbit/sec, DLY 1000 usec,  

 
HQ# sh ip eigrp topology 192.168.1.0/24 

EIGRP-IPv4 VR(CISCO) Topology Entry for AS(10)/ID(209.165.201.2) for 

192.168.1.0/24 

  State is Passive, Query origin flag is 1, 1 Successor(s), FD is 

458752000, RIB is 3584000 

  Descriptor Blocks: 

  192.168.255.2 (Ethernet0/1), from 192.168.255.2, Send flag is 0x0 

      Composite metric is (458752000/327761920), route is Internal 

      Vector metric: 

        Minimum bandwidth is 10000 Kbit 

        Total delay is 6,000,000,000 picoseconds 

 
➔ Scaled Throughput    = (65,536 * 107 Kbps) / 10,000 Kbps = 65,536,000 

➔ Scaled Latency  = (65,536 * 6,000,000,000) / 106 =  393,216,000 
 
EIGRP 64-bit composite cost metric = 65,536,000 + 393,216,000 = 458,752,000 
 

1. Converting the 64-bit wide metrics back to 32-bit metrics within 
the FIB 

In order for the wide-metric to fit into the FIB (and be downwards compatible with classic 
EIGRP), the wide-metric is now divided by the “rib-scale”, which defaults to 128: 
 
HQ(config-router-af)# router eigrp CISCO 

HQ(config-router-af)# address-family ipv4 unicast autonomous-system 10 

HQ(config-router-af)# metric rib-scale ? 

 
1 Not really.. I am trying to be funny here 
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  <1-255>  Rib scale 

 

 
HQ(config-router-af)# do sh ip proto 

[…] 

EIGRP-IPv4 VR(CISCO) Address-Family Protocol for AS(10) 

    Metric weight K1=1, K2=0, K3=1, K4=0, K5=0 K6=0 

    Metric rib-scale 128 

    Metric version 64bit 
 
 
Now we’ll convert the 64-bit metric to classic EIGRP 32-bit metric: 
HQ# sh ip eigrp topology 192.168.1.0/24 

[…] 

      Composite metric is (458752000/327761920), route is Internal 

 
32-bit FIB metric = 458752000 / 128 = 3,584,000 
 
This is what will show ip in the FIB and routing-table: 
HQ# sh ip route 

D     192.168.1.0/24 [90/3584000] via 192.168.255.2, 01:56:57, Ethernet0/1 
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