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Why was CMIS started?

* CMIS was originally conceived to address industry pain points in module
management :
 Management of multiple form factors
* Module initialization variability
* Breakout — managing multiple different services (ie SFF-8024 codes)

* The industry has embraced CMIS leading to continued efforts to evolve
CMIS with the addition of support for:
* Co-packaging / ELSFP
* Next gen modules based on 112G/224G
* Link Training
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Eliminating Complexity for Pluggable Modules

* Module speeds ranging from 100Gto ... e Supports module types ranging from:

800G. Unites a wide range of @ @ - Active Cable Assemblies

transceiver classes under one - Optical Transceivers
management protocol - Coherent DWDM modules

WHAT _.I,S L I
C M IS ¢ O ¢ roviaes communication bpetween a

Fully form factor agnostic: CMIS
implementation is consistent O
and interchangeable between '
QSFP-DD, OSFP, QSFP, SFP-DD,

SFP, CPO and ELSFP families of
modules and more.

compliant optical modules, switches,
and server Network Interface Cards

Common Management
Interface Specification

M . @... @ *  Enables interoperability between
gives access tothelow- e module and host and is used to test and
speed 12C interface to control and debug the module

program the module.
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CMIS Demo Overview

* 2 switch/router vendors (Cisco, Juniper)
* 4 test equipment vendors (EXFO, MultiLane, Viavi, Wilder)

* 10 module suppliers (Amphenol, Ciena, Cisco, Coherent, Infinera,
Juniper, Lumentum, O-Net, Precision Optical Technologies, Source
Photonics)

8 interface reaches ranging from passive copper to 400G coherent (DAC,
AEC, AOC, DR4, FR4, LR4, 400ZR, 400ZR+)

One common management platform - CMIS
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Demo A - Multi-vendor interop. through (CMIS)

O Multi-vendor interop. through Common Management Interface
Specification (CMIS)
O Routers/pluggables/TMEs under common management

| 400G-DR4
Precision

400ZR+
Lumentum

400ZR+
Cisco

J Demo content:

400G- FR4
Coherent

» CMIS standard application advertisement & selection
= 400ZR+ plugs interop

= Active operating mode switching through CMIS (AppSel)
» 400GbE (60Gbd) vs. 100GbE (30GBd)
= (OSA reports spectral shape changes, channel, and Tx launch power
= Network traffic tester reports traffic loss when switched to 100Gb

» CMIS standard DWDM optics control features:
= CMIS Channel selection
= CMIS Tx output power adjustment
» CMIS standard module bring-up sequences (MSM/DPSM)
= Module state machine
= Datapath state machine
» CMIS VDMs for performance monitoring
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400G FR4
Amphenol

400G-FR4
Coherent

400G

Juniper
ACX7100-48L

Tester
EXFO

| 400G-DR4
Cisco

400G AOC |
Coherent

400ZR
Juniper

CMIS interop demo:

v' 2 system vendors

v" 1 TME vendor

v" 7 module vendors
with 8 different
types of plugs

400G AOC
Coherent

400ZR
Coherent

400G AEC |
O-NET

| 400G-FR4
Cisco

400G AEC
O-NET

400G-FR4
Cisco

400G DAC
Amphenol

| 400G-LR4
Cisco

400G DAC
Amphenol

400G-LR4
Cisco




G) 88 General / New dashboard ¥ =3

>
anelA 48 - PanelB | 48 ~ PanelC

CMIS Application
advertisement /

Selection
- AppSel

PanelA

Panel A Port Selection

Advertised Applications

AppSelf "Most Intf Code

1 400GAUI-8 C2M (Annex 120E)
400GAUI-8 C2M (Annex 120E)
100GAUI-2 C2M (Annex 135G)
100GAUI-2 C2M (Annex 135G)
{00GAUI-2 C2M (Annex 135G)

Media Intf Code
ZR-400-0FEC-160AM
400ZR, DWDM, amplified
ZR-400-0FEC-16QAM
ZR-300-OFEC-8QAM
ZR-200-OFEC-QPSK

1547.72 ~ TxPower

CMIS Demo

Juniper ACX7100-48L

Active Channel

193.70 THz
1547.72 nm

Advertised Supported Tx Power
Minimum Tx Power Supported: -15.0dBm

Maximum Tx Power Supported: -8.0dBm

Wavelength

Wavelength  1547.72

Apply Wavelength

® Apply

Tx Power

-10

Apply TX Power

@ Apply

Panel B Port Selection

PanelB

Link Status

UP

DPSM MSM

0x44 0x44 0x44 0x44 ModuleReady

Rage 11h Address 128-131 RAW: 00000111
Lower Page, Address 0x03, Dils.3=%

ModiteRgset

[

Th=DPDeactivated , 2h=DPinit, 3h=DPDelnit,
Sh=DPTXTum0On, 6h=DPTxTurnOff, 7h=DPInitialized,

Tx Power Module Temp PreFEC BER

-7.964Bm

RAW: Oxfce3
Pagfe: 26h, Address 130-131

59.98C

RAW: Dx3bfc
Page: Lower Page, Address 014-015

0.00E+8Q
RAW: 0x0800
Page: 24h, Address 134 - 135

Rx Power PDL OSNR

-6.8 dBm 0.4dB 29.5dB

RAW: 0xfd58 RAW: OxD0D04 RAW: 0x0127
$age: 26h, Address 134-135 Page: 25h, Address 132 - 133 Page: 25h, Address 138 - 139

Chromatic Dispersion CFO Vendor

274 MHz

RAW: 0x0112

0 ps/fim

RAW: 0x0000

Luntentum

Page: 25h, Address 128 -129

Pawesadib. Address 134 - 135

CMIS Module
Behavior

- MSM

- DPSM

CMIS performance
monitoring
- VDMs/DDMs

CMIS DWDM optics control feature:
- Channel selection
- Tx launch power control
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400G modules:
e 400G-XR (Infinera)

Demo B - CMIS Appsel

Info Dbg Config Ctri/Status Pwr Supply /" Host-Media Adv. 12C RdiWr 12C Dump TraColL ° 4OOZR+ (C|ena)
1 0011 400GALULE C2M 3 o001 003E 400ZR, DWDM 1
2 0011 400GAUKE C2M 3 oom 003F 400ZR,5W,unampl. 1
3 000D 100GAULZ CZM 2 0055 003E 400ZR, DWDM 1
4 0011 400GAUKE C2ZM 3 oom oocs Custom 1
5 0011 400GALKLE C2M ] 0aoi ooco Custom 1
3 000D 100GAUK2 C2H 2 0055 000 Custom 1 VIAVI QSFP-DD Tester
7 oooo 100GALURZ C2ZM 2 0055 ooc1 Custom 1
3 o011 400GALULE C2M i 0001 00CE Custom 1
9 oooD 100GAULZ C2M 2 0055 0O0CE Custom 1
10 000D 100GAULZ C2M 2 0055 00CF Custom 1
11 000D 100GAULZ CZM 2 0055 pocz Custom 1
12 0041 CAUK4 C2M noFec 4 0011 oocz Custom 1
13 oooo 100GALKL2 C2M 2 0055 noc4 Custom 1
14 0041 CAUL4 C2M noFec 4 0011 oocs Custom 1
15 0OFF End of List o 0aoo oooo Undefined 0
Modern pluggable optical modules can now offer
Advertised Module Capabilities d W'de_ }/;fmety of operating modes and _
capabilities. Appsel allows modules to advertise
Current CMIS can support 15 app codes, this their operating modes to give seamless host to
could be extended in future versions of CMIS module management.
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Demo C - MSM & Power Control

multiLane

nperature | 33 Analyzer Temperature 41

Monitor FEC CDB Col Signals R/W Functions MSA Table MSA Validation Module Emulation VCC Current 12C Scope State Machine Analysis

500
Pause Monitor * ™
Legend

B vom B Low Warning [ High Warning Low Alarm High Alaram Loss of Signal Loss of Lock State Changed
Module Sensors

Temperature 24 [ ) vecsupply 303 @ auxi o [ auxe o [) auxs o () statechanged| | ModuleState Moduletowpuwr

Multilane

TX Monitor RX Monitor

MOdUIe NeXUS Lumentum P

Power ©

Compliance Analyzer Module -
Board o

| Fault [ ) .
mA |7 J ros| 1oL —r \.7_\ CH1 _ mw v [ ] 10s|LoL

ma [ os|ron B (] s ww + (] 108 | Lot
ma [ ) tos|ior B () " ww ~ (] 108|101
ma [ ) ros|ior B (] 7 ww v [ ] 108|101

ma [ ] Los|toL P ) ' o ww v [ ] 108|L0L

ma tos|toL B () 7 ww v [ ] 105|101

ma [ ] tos|oL P ) oo

ma [ ] os|or Pt (] 5 ww v [ ] 108|10L

This CMIS demo is showcasing:

* Module state machine transitions triggered by hardware control signals

* Module management by changing the power values

* Digital Monitoring interface showing transceiver power monitoring

 Power meter measures actual optical power output, correlating with values reporting by the monitoring interface
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Demo D - Versatile Diagnostics Monitor (VDM)

Versatile Diagnostics Monitor are a set of optional CMIS extensions which provide
useful operational information from the module during system integration and
ongoing performance monitoring.

Applied to coherent (400ZR/400ZR+) modules, VDM can monitor important
operating parameters, such as I/Q modulator bias’, Tx and Rx power, CDR state, etc.

Transmitter Receiver %

Wilder QSFP-DD MCB Wilder QSFP-DD MCB

w/ CMIS Interface Source Source w/ CMIS Interface

Photonics Photonics
400ZR+ 400ZR+

Laptop changes laser output power in transmitter via CMIS. Operation receiver SNR is reported back through CMI.
VDM as well as other parameters reported through C-CMIS extensions.
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CMIS Evolution Timeline

Port 100/200G

Speed

May January
Release of CMIS Initial ke o
August 4.0 with release of C-CMIS 1.11s
- advanced C-CMIS 1.0 released as ZR CMIS _
Initial Release features like for coherent modules ramp officially April
of CMIS 3.0 CDB and VDM pluggables deployment transitions  cMIS 5.2 is

tothe OIF  pyplished

@ O @ . @ o900

Vendors
widely adopt CMIS 5.0is CMIS 5.1is C-CMIS 1.2
and deploy released with released with is released
CMIS-based significant multiplexing

modules improvements support March

Q32019 and

clarifications November

May
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CMIS Modules — Large range of form factors, applications and capabilities

//
//UMENTUM ‘V" Infinera cienar "c||'§<':|<;'
X\\\\\‘/ ~
H‘;@ﬁ? e —

C@HERENT SPSQURcE  Amphenol  _JPRECISION ) 0-Net

S Technologies
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CMIS Host switch/routers

JUunipPer

NETWORKS

2 ozoze: ez ezoze: eSezes.
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CMIS test equipment

g S " s
5 Qc e g
E A | | E \l I \\l I ===
. Il_ o - LN
30 00505 g VIAVI Solutions
’ WILDER
..' TECHNOLOGIES

It’s all about integrity
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CMIS Adoption

A 48 - SFP 1-lane modules g
2006+—————"—"—"—-"—"—"—"—————————— — — — — — — ———————— S ——— [ ———— bl — — — — — =
48 — SFP-DD 2-lane modules o : )
36 - QSFP 4-lane modules 8x100GE 3.9T
. X ’ 2x400GE
100G 4~ 36_ _Q_SEP_ ED_S_ l_aﬂe_rﬂgd_ul_es_ ________ : . 800G ETC - (?P'(F) _____
(32) - OSFP 8-lane modules 800GE
x32
2x200GE
off & ol | | 8x50GE
5064+——————"—""""-—-—-————— = ———— g o el ———————————————— -
dl| g COBO
& 400G
< o 0 X8
o o m o
25 G | LB oy ) E—— (] P S
A1 2 lE
5 ABOGE Use CMIS
G Hf——————|ctt——-gf-lo|-———————————————— — — — - —
40GE 100GE
] ] ] ] ] [} ] [] 1 1 )
0.48 0.9 1.8 3.6 7.2 14.4 28.8 57.6 115.2
1.44 1RU (Line-Card) Capacity (Tb/s) (51.2) (102.4)
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What's next for CMIS?

 The OIF management track team is working on the next release of CMIS
which will include:

* Working with the OIF electrical track to support link training for upcoming
higher speed electrical interfaces like CEI-112 and CEI-224.

* Working with the OIF co-packaging track to define management of CPO and
ELSFP modules.

 Working with other MSA groups to update the definition of Form Factor Specific
Hardware Signals.

* Expanding the number of supported applications by growing the number of
Appsels.
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CMIS Values

Electrical

?E‘ = | . — -

HSIO
CMIis-12C

« Common: Standardized rule book for all MSA vendors -> all modules
seamlessly plug and play into your host

* Flexible: CMIS is defined to support variety of modules with different
speeds, form factors, link ratings, use cases, etc.

* Extendable: CMIS is futureproofed for tomorrow’s pluggable
Innovations.
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CMIS Demo — Participating Members

AmphenOI ciena ],

CISCO

CSOHERENT AT ¥y Infinera Juniper

NETWORKS

i 1) O-
ZLUMENTUM multiLane O-Net

§r Technologies

\/ PR:CISION SpP

OOOOOOOOOOOOOOOOOOOO

S o e V1AV .‘. EIEEIIIE\IROLOGIES

VIAVI Solutions
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