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Disclaimer 

1 

The information contained in this presentation is for general information purposes only. I am the sole 
author of this content. The information herein does not in any way express the viewpoint of my 
employer or the management of my employer. What you see in these slides is based entirely upon my 
observations and observations of some of my coworkers. Neither I nor my employer guarantee this to 
be accurate. You should not make any business or financial decisions based upon this information.  

I take pride in what I do and would not intentionally mislead you.  

In no event will my employer or I be liable for any loss or damage including without limitation, indirect or 
consequential loss or damage, or any loss or damage whatsoever arising from loss of data or profits 
arising out of, or in connection with, the use of this information. I make no representations or 
warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability or 
availability with respect to the information, products, services, or related graphics contained on the 
presentation for any purpose. Any reliance you place on such information is therefore strictly at your 
own risk.  Amy mention of commercial products, processes, or services cannot be construed as an 
endorsement or recommendation. So there. 

May the Force be with You. Live Long and Prosper. Good luck. 

 



Be Specific 
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The Emperor Strikes Back 
• The Emperor is really a z13 
• Global Shared LACP VSWITCH 
• HiperSockets Bridges 
• Live Guest Relocation 
• What is Next  / My Wish List 
• I am not a rock, I am not an Island 
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Our Business Model 

Largest independent provider to insurance 
and managed care industries of:  

• Sales 
• Benefits administration 
• Retention 
• Reform / Exchanges 
• Technology solutions 

Founded 1970 

Tampa 
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The Emperor is really 
a z13 



The Emperor: What is in it for us? 
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We need a bigger boat: Why 
LinuxOne? 
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(LinuxOnly) 



z13 

The work 
zEC12 
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D 

z/OS 
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Personal and Professional 
Challenge 
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No  
Outage 
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No  
Outrage 

Personal and Professional 
Challenge 
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Global Shared LACP 
VSWITCH 



Global Shared LACP Virtual Switch 

• Link Aggregate Group (LAG) 

– Share LACP across multiple LPARs on same CEC 

– z13 or above 

– z/VM 6.3 with PTFs 

• Five LPARs, LACP 

– Not shared – two discrete OSA per LPAR – ten OSAs 

– Shared – shared across LPARs – two or more OSAs 
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VSWITCH configurations 
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What the Domain? 

• IVL Domain Network 
• A new VSWITH to 

manage the LACP switch 
• Manages Link Aggregate 

Group (LAG) 
• Use 1000-baseT OSAs 
• No real wires – all inside 

the z13 
• VSW0 

“The IVL virtual switch provides 
communication infrastructure to 
exchange control information and 
data necessary to manage global 
networking objects that can span 
multiple systems running z/VM.” 
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IVL The Controller 
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Building the Global Shared LACP 
VSWITCH 
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Build and test 

the IVL  

One Member 

Build and test 

the OSA Group 

One Member 

Build and test the 

VSWITCH  

One Member 

Build and test 

the IVL  

Second Member 

Build and test the 
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Second Member 

Build and test the 

VSWITCH  

Second Member 

Build and test 

the IVL  
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Build and test the 

OSA Group 
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Build and test the 

VSWITCH  

Next Member 



Update SYSTEM CONFIG 
 
/* IVL Control network */ 
   define vswitch vsw0 , 

         type IVL Domain A , 
         uplink rdev 0E03 0F03.p1 
 
   /* LACP and vswitch for external network */ 
 
   MODIFY PORT GROup TEN1 , 

        LACP ACTive shared 
   MODIFY PORT GROup TEN1 , 
        JOIn 8000, 
             8100, 
             8200, 
             8300 
           
DEFINE VSWITCH VSW1 , 

                type qdio global, 
                group TEN1 , 
                Ethernet, 
                vlan aware 
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query vswitch vsw0 
VSWITCH SYSTEM VSW0       Type: IVL     Connected: 0    Maxconn: INFINITE 
  PERSISTENT  RESTRICTED    ETHERNET                  Accounting: OFF 

  PORTBASED LOCAL 

  VLAN Unaware 

  MAC address: 02-0E-1D-00-00-01    MAC Protection: Unspecified 

  IPTimeout: 5         QueueStorage: 8 

  Isolation Status: OFF        VEPA Status: OFF 

 Uplink Port: 

  State: Ready 

  PMTUD setting: EXTERNAL   PMTUD value: 8992     Trace Pages: 8 

  RDEV: 0E03.P00 VDEV: 0600 Controller: DTCVSW2  ACTIVE 

        Adapter ID: 2964000C83D7.0140 

        EQID: OSA1 

  RDEV: 0F03.P01 VDEV: 0606 Controller: DTCVSW1  BACKUP 

        Adapter ID: 2964000C83D7.0140 

        EQID: OSA1 

 IVL Port: 
    Adapter Owner: SYSTEM   NIC: FFFD.P00 Name: UNASSIGNED  Type: QDIO 

      RX Packets: 16176733   Discarded: 14540536   Errors: 0 

      TX Packets: 409340     Discarded: 0          Errors: 0 

      . . . 
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query vswitch vsw1 

VSWITCH ZVMR1A.VSW1       Type: QDIO    Connected: 72   Maxconn: INFINITE 
  PERSISTENT  RESTRICTED    ETHERNET                  Accounting: OFF 

  USERBASED GLOBAL 
  VLAN Aware  Default VLAN: NONE    Default Porttype: Access  GVRP: Enabled 
              Native  VLAN: 0001    VLAN Counters: OFF 
  MAC address: 02-0F-1A-00-00-02    MAC Protection: Unspecified 
  IPTimeout: 5         QueueStorage: 8 
  Isolation Status: OFF        VEPA Status: OFF 
 Uplink Port: 
  State: Ready 
  PMTUD setting: EXTERNAL   PMTUD value: 8992     Trace Pages: 8 

  Group: TEN1.0     Active   LACP Mode: Active   Shared 
  RDEV: 8000.P00 VDEV: 0600 Controller: DTCVSW2  ACTIVE 
        Adapter ID: 2964000C83D7.0108 
        EQID: OSA1 

  RDEV: 8100.P00 VDEV: 0606 Controller: DTCVSW1  ACTIVE 
        Adapter ID: 2964000C83D7.0138 
        EQID: OSA1 

  RDEV: 8200.P00 VDEV: 0609 Controller: DTCVSW1  ACTIVE 
        Adapter ID: 2964000C83D7.013C 
        EQID: OSA1 
       . . . . . . . . 
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Yes, it works! 
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HiperSockets Bridges 
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z13 

HiperSockets Bridges to z/VM and z/OS 
zEC12 
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B 

z/OS 

C 

D 
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Nothing is as easy as it sounds 
• “Default” HiperSockets 

– Set in IODF by HCD 

– Layer 3 (Network) 

– Supported on z/VM and z/OS native 

– Great if using only one CEC 

• Bridged HiperSockets 

– Layer 2 required (Link) 

– No z/OS support as a HiperSocket 

• Layer 3 to Layer 2 transition 

– Each CEC 

– Each server 

– HiperSockets Outage 

2: Link 

3: Network 

Outrage 
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Moving from Layer 3 to Layer 2: CEC, 
z/VM and Linux 

2: Link 

3: Network 

Shut Down HSI0 

on Linux 
Detach 

HiperSocket OSAs 

from Linux 

Vary OFFLINE 

Devices and Paths 
HCD – new 

IODF 

Vary ONLINE 

Devices and Paths Attach 

HiperSocket OSAs 

to Linux 

Start HSI0 on 

Linux 
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query osa type hiper 

OSA  F100 ATTACHED TO DTCVSW1  0603 DEVTYPE HIPER-BRDG  CHPID FF IQD 

OSA  F101 ATTACHED TO DTCVSW1  0604 DEVTYPE HIPER-BRDG  CHPID FF IQD 

OSA  F102 ATTACHED TO DTCVSW1  0605 DEVTYPE HIPER-BRDG  CHPID FF IQD 

OSA  F103 ATTACHED TO LAPMU001 0900 DEVTYPE HIPER-BRDG  CHPID FF IQD 

OSA  F104 ATTACHED TO LAPMU001 0901 DEVTYPE HIPER-BRDG  CHPID FF IQD 

OSA  F105 ATTACHED TO LAPMU001 0902 DEVTYPE HIPER-BRDG  CHPID FF IQD 

OSA  F106 ATTACHED TO LSCHD001 0900 DEVTYPE HIPER-BRDG  CHPID FF IQD 

OSA  F107 ATTACHED TO LSCHD001 0901 DEVTYPE HIPER-BRDG  CHPID FF IQD 

OSA  F108 ATTACHED TO LSCHD001 0902 DEVTYPE HIPER-BRDG  CHPID FF IQD 

OSA  F109 ATTACHED TO LSCHU001 0900 DEVTYPE HIPER-BRDG  CHPID FF IQD 

OSA  F10A ATTACHED TO LSCHU001 0901 DEVTYPE HIPER-BRDG  CHPID FF IQD 

OSA  F10B ATTACHED TO LSCHU001 0902 DEVTYPE HIPER-BRDG  CHPID FF IQD 
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Getting z/OS to Layer 2 
• z/OS does not support on 

Layer 2 HiperSockets 
• Need OSAs for z/OS and 

z/VM 
• Bridge  

– VSWITCH running on any 
z/VM image  

– Configure fail-over to any 
other z/VM system 

– Connects HiperSocket address 
to OSA 

zEC12 

A 

B 

z/OS 

C 

D 
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Cheating with OSA-same CEC 
sharing 

zEC12 

A 

B 

z/OS 

C 

D 

OSA  
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z13 

Bridging the z13 to the zEC12 
zEC12 
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B 

z/OS 
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D 

OSA  

OSA  
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But wait–There’s MORE–Jumbo Frame Joy 

• MTU ~9,000 bytes, depending 
upon who you believe 

• Default for MTU on bridge is 
8k 

• Not big enough for Jumbo 

• Change MTU from 8K to 16K 

• Guess what….. 
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Convert to Jumbo!!! 
Shut Down HSI0 

on Linux 
Detach 

HiperSocket OSAs 

from Linux 

Vary OFFLINE 

Devices and Paths HCD – new IODF 

Vary ONLINE 

Devices and Paths Attach 

HiperSocket OSAs 

to Linux 

Start HSI0 on 

Linux 
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There is a little Good News 
• Converted non-production 

environments twice 

1. Layer 3 to Layer 2  

2. Add Jumbo support 

• Converted production 
environments once 

– Layer 3 to Layer 2 + Jumbo 
Measure twice, cut once 
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Weakest Link! 

 

Internal 

Network 

Connection 

1,500 bytes 

 

Jumbo Frames 

Failed 

 

Network  

Team Fixed 

z13 

And you think it cannot get any worse… 

zEC12 

A 

B 

z/OS 

C 

D 

OSA  

OSA  
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Not much Code 

 

/* set up VSWITCH 3 with Hipersockets bridge */ 

'pipe cp q userid | spec w 3 1 | var sys_name' 

if sys_name = 'ZVME1D' then 

   OSA_addresses = '8400 8500' 

else 

   OSA_addresses = '1800.p01' 

 

'pipe cp q osa type hiper | l /FREE/ | l /-BRDG/ | take 1 | spec w 2 nw  

| var bridge_address' 

 

'DEFINE VSWITCH VSW3' , 

   ' type qdio', 

   ' vlan unaware  ' , 

   ' rdev ' OSA_addresses , 

   ' Ethernet', 

   ' bridgeport rdev' bridge_address 

Calculate OSA addresses 

depending upon Image 

Find a free HiperSockets 

OSA  

Define the Switch linking 

the HiperSockets OSA to 

the physical OSA 
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query vswitch vsw3 active … 

VSWITCH SYSTEM VSW3       Type: QDIO    Connected: 89   Maxconn: INFINITE 

  PERSISTENT  RESTRICTED    ETHERNET                  Accounting: OFF 

  USERBASED LOCAL 

  VLAN Unaware 

  MAC address: 02-0E-1D-00-00-04    MAC Protection: Unspecified 

  IPTimeout: 5         QueueStorage: 8 

  Isolation Status: OFF        VEPA Status: OFF 

 Uplink Port: 

  State: Ready 

  PMTUD setting: EXTERNAL   PMTUD value: 8992     Trace Pages: 8 

  RDEV: 8400.P00 VDEV: 0603 Controller: DTCVSW2  ACTIVE 

        Adapter ID: 2964000C83D7.010C 

    Uplink Port Connection: 

      RX Packets: 599712153  Discarded: 0          Errors: 0 

      TX Packets: 676170588  Discarded: 0          Errors: 0 

      RX Bytes: 573098314215         TX Bytes: 279651665149 

      Device: 0603  Unit: 000   Role: DATA       Port: 2049 

       

35 



… query vswitch vsw3 active 

Partner Switch Capabilities: No_Reflective_Relay 

  RDEV: 8500.P00 VDEV: 060C Controller: DTCVSW1  BACKUP 

        Adapter ID: 2964000C83D7.0178 

 Bridge Port: 

  Role: Secondary      Status: Active        Active LPAR: ZVM13 

  State: Ready 

  RDEV: F100     VDEV: 0603 Controller: DTCVSW1 

        EQID: HIP1 

    Bridge Port Connection: 

      MFS: 24K      Buffer Limit: 2048  InUse: 0        Trace Pages: 8 

      RX Packets: 676170356  Discarded: 0          Errors: 0 

      TX Packets: 600388551  Discarded: 0          Errors: 0 

      RX Bytes: 279651642877         TX Bytes: 573127084372 

      Asynchronous Requests: 134        Unavailable Buffers: 0 

      Device: 0603  Unit: 000   Role: DATA       Port: 2057 

    HiperSockets Bridge Capable Ports:           Connected: 89 

      ID: LPUPD001.F105 

         Options: Ethernet Broadcast 
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query vswitch vsw3 (standby) 

VSWITCH SYSTEM VSW3       Type: QDIO    Connected: 0    Maxconn: INFINITE 

  PERSISTENT  RESTRICTED    ETHERNET                  Accounting: OFF 

  USERBASED LOCAL 

  VLAN Unaware 

  MAC address: 02-0E-1B-00-00-02    MAC Protection: Unspecified 

  IPTimeout: 5         QueueStorage: 8 

  Isolation Status: OFF        VEPA Status: OFF 

 Uplink Port: 

  State: Ready 

  PMTUD setting: EXTERNAL   PMTUD value: 8992     Trace Pages: 8 

  RDEV: 1800.P01 VDEV: 0600 Controller: DTCVSW1  ACTIVE 

        Adapter ID: 2827000E39FA.05F8 

        EQID: OSA2 

 Bridge Port: 

  Role: Secondary      Status: Standby       Active LPAR: ZVM10 

  State: Ready 

  RDEV: F100     VDEV: 0603 Controller: DTCVSW2 

        EQID: HIP1 
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Fail-Over from Active to Standby 
zEC12 

A 

B 

z/OS 

C 

OSA  Bridge Managed 

by “C” 

“C” fails 

“B” takes over the 

Bridge 
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z13 

The HiperSockets BIG MAC surprise 
zEC12 

A 

D 

OSA:F212-F214 
MAC: 22:33:44 

OSA:E701-E703 
MAC: 22:33:44 

OSA  

OSA  
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z13 

The HiperSockets BIG MAC surprise 
zEC12 

A 

D 

OSA:F212-F214 
MAC: 22:33:44 

OSA:E701-E703 
MAC: 22:33:44 

OSA  

OSA  

New 
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Same MAC address!! 40 



z13 

The HiperSockets BIG MAC surprise 
zEC12 
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D 

OSA:F212-F214 
MAC: 22:33:44 

OSA:E701-E703 
MAC: 22:33:44 

OSA  

OSA  

New 
Server 

Vary Offline 

OSA:F215-F217 
MAC: 22:33:55 
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Live Guest Relocation (LGR) 



The Challenge 
• Move EACH server from 

zEC12 to z13 - without 
taking the server down 

• Only have available 
FOUR z/VM SSI images in 
LPARs 

• Over 100 servers to 
move 

• The Lego® method 

43 



LGR experience up to this point 
zEC12 

z/OS 

C 

A 

B 

D 

Empty an Image 

Change an Image 

(PTFs, memory, 

etc.) 

Move servers 

back 
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Life with SSI and ISLINK connections 

• ISLINK statements and network 
required for SSI  

• Uses Channel To Channel (CTC) 
over FICON 

• Each member must define direct 
connections to each of the other 
members of the SSI cluster 

• Exponential Number of connections 
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z13 

ISLINK CTC Network for SSI 
zEC12 

A 

B 

C 

D 

A 

B 

C 

D 

46 



Bring it all together 
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Background Complete – Ready for 
LGR • Shared Global LACP VSWITH 

– Set up on target processor 
– All LPARs and corresponding images have access to IVL 

and switch 
– Four 10GB OSAs aggregated 

• HiperSockets Bridges 
– Layer 2 (Jumbo MTU size) 
– Any HiperSocket device can connect to any other 

• Layer 2 within the CEC 
• Bridge to Linux Servers across the CECs 
• Bridge to z/OS Too 

• CTC network for ISLINK 
– All to All SSI connectivity 

OSA  

OSA  
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z13 

Testing with non-production systems: 
Clear “D” image 

zEC12 

A 

B 

C 

D 
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z13 

IPL “D” image on target processor:  
Clear “C” image 

zEC12 

A 

B 

C 

D 
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z13 

Move servers from “D” to “C” 

zEC12 

A 

B 

C 

D 
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z13 

Enlarge “D”:  Move servers from “A” 
and “B” to “D” 

zEC12 

A 

B 

C 

D 
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z13 

IPL “A” and “B” on target processor 

zEC12 

A 

B 

C 

D 
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z13 

Move servers from “D” back to “A” 
and “B” 

zEC12 

A 

B 

C 

D 
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Production – “Few Plans Survive 
Execution” 

You must 

complete 

within “Outage 

Window” 

This is LIVE  - 

not an 

“Outage” 

You must 

complete 

within “Outage 

Window” 

Whatever 

&@$#$! 

This is LIVE - 

not an 

“Outage” 

You must 

complete 

within “Outage 

Window” 
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LGR-Gift of Paging: (Move guest from A to B) 

Steady 

State – low 

paging 

LGR 

Source: 

Page In 

LGR 

Target: 

Page 

OUT 

LOTS of 

paging 

LOTS of 

paging 

Steady 

State 
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Time was not our friend 

Moved two 

thirds of 

servers with 

LGR 

Time was 

running out 

Moved final  

one third  

of severs  

with DGR 
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59 

What is Next 



Eliminate SPOF 

60 

z13 zEC12 

A 

B 

C 
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Eliminate SPOF for z/OS too 
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z13 z??? 

A B 

C D 

z??? 

z/OS 

z??? 

z/OS 



More OSAs – separation of workload / 
more bandwidth 
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z13 z??? 

A B 
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z/OS 
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z/OS 
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OSA  

OSA  

OSA  
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Upgrade 
• Incremental changes  

– But a bunch of them 

• EoS z/VM 6.3  
– December 

• Would it have 
impacted this 
implementation? 
– More Real Storage per 

image  
– fewer images 

• Exploit CPU Pooling 
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My Wish List 



More than FOUR members in an SSI 
cluster 
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Dynamic Partition Manager (DPM) 
for z/VM on z13 

HCD on z/OS  

 FTP to minidisk z/VM  

  Activate with HCM z/VM 
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Eliminate: Duplicate HiperSockets 
MAC Scenario 
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I am not a Rock,  
I am not an Island 



It Takes A Crowd 
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The Emperor Strikes back 
• The Emperor is really a z13 
• Global Shared LACP VSWITCH 
• HiperSockets Bridges 
• (Mostly) Live Guest Relocation 
• What is Next / My Wish List 
• I am not a rock, I am not an Island 
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This is Difficult 
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72 

Your Questions 



“The obscure we see 
eventually.  

The completely obvious, it 
seems, takes longer.” 

 
Edward R. Murrow 

And Finally…. 
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Good day  
and good luck 

74 


