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Introduction

In the world of SSA, there are two varieties of SSA connection that can be readily extended across some significant distance. 

	Type
	FC
	Device Description

	SSA160
	6225

6230

7133-D40

7133-T40
	Serial RAID 160 Adapter (SSA)

Advanced Serial RAID 160 Adapter (SSA)

Advanced SSA Disk Drive Drawer

Advanced SSA Disk Drive Tower Unit

	SSA80
	6217

6219 

7133-020

7133-010

7133-500
7133-600
	4-G SSA Enhanced Adapter

4-M SSA Enhanced RAID Adapter

SSA Enhanced Disk Drawer

SSA Disk Drawer

SSA Enhanced Disk Tower

SSA Disk Tower


The feature code for the SSA80 Fibre extender is 5500

The measure of distance of the fibre is determined by the distance between each Physical device. In other words, a device as defined in the table above. 

Note:
Distances of 3Km in this document assumes the use of the 6225 SSA Adapter. If the 6230 SSA Adapter is used, then distances are limited to 2.4Km for any multi-mode operation. This is due to the additional write-cache that must be kept in sync between adapters.

In general, splitting the SSA loops across a distance will cause a write or read delay. 

The implementer should be aware that the delays mean that features such as write-back cache and internal disk cache may be more of a hindrance to mirrored volumes than of any use. The overheads in adapter-adapter communication for parallel writes may far outweigh the advantages.

For this reason, the 6230 SA adapter, although it has additional write-back memory) may provide no advantage over a 6225 SSA adapter.

Adapter types must match for optimal performance.

Feature 8851 - Advanced SSA Optical Extender (Pair)

Summary 

This feature supplies a pair of optical converters that convert SSA electrical signals to optical signals for transmission via twin optical fibres. This twin fibre link performs the function of a single SSA cable and can be used to link any 7133 SSA Disk System to an adjacent SSA disk system or host system adapter. SSA160 and SSA80 speeds are supported by this feature. 

Technical Description 

Each of the optical converters in this feature connect to systems or adapters via standard SSA cable connectors. Power to operate the optical transmitter and receiver is drawn through the SSA cable connector. The optical converter drives the two customer-supplied optical fibres in single-mode operation. Fibre optic cables and connectors must conform to the following specifications: 

1. For 8851 single-mode operations (up to 10km): 9/125um fibre 

2. For 8851+8852 multi-mode operations (up to 3km): 50/125um fibre 

3. For 8851+8853 multi-mode operations (up to 3km): 62.5/125um fibre 

Fibre connector type: 

1. For pre-existing (older) fibre/connectors: ST-ST or ST2-ST2 

2. For new fibre/connectors: ST2-ST2 

Customer fibre/connector installations must conform to these specifications. 

Multiple optical extender pair options exist for the 7133 family. Extenders must be used in matching pairs.

Note:
Extenders from different feature codes (5500, 8851, 8852+8851, 8853+8851) cannot be intermixed on the same fibre connection. 

The maximum fibre distance supported between systems using the optical extenders are shown in the table below. 

Single-mode 

Using FC 8851 and 9/125um fibres:

 7133 D40 System  -to-  7133 D40 System     Maximum 10 km  (SSA160)

 7133 D40 System  -to-  7133 T40 System     Maximum 10 km  (SSA160)

 7133 T40 System  -to-  7133 T40 System     Maximum 10 km  (SSA160)

 All other configurations                   Maximum 2.4 km (SSA80)

Multi-mode 50:

Using FC 8852 with 8851 and 50/125um fibres:

7133 D40 System  -to-  7133 D40 System     Maximum 3 km   (SSA160)

7133 D40 System  -to-  7133 T40 System     Maximum 3 km   (SSA160)

7133 T40 System  -to-  7133 T40 System     Maximum 3 km   (SSA160)

All other configurations                   Maximum 2.4 km (SSA80)

Multi-mode 62.5:

Using FC 8853 with 8851 and 62.5/125um fibres:

7133 D40 System  -to-  7133 D40 System    Maximum 3 km   (SSA160)

7133 D40 System  -to-  7133 T40 System    Maximum 3 km   (SSA160)

7133 T40 System  -to-  7133 T40 System    Maximum 3 km   (SSA160)

All other configurations                  Maximum 2.4 km (SSA80)

Note:
Wherever a 7133 D40 or T40 System is specified in the following three tables, 6225 or 6230 adapters may be used in place of those D40/T40 Systems to achieve the same distance extensions.

· Minimum Number of Features per Model D40: One Disk 

· Maximum Number of Features per Model D40: 16 Disks 

· Prerequisites: Two customer-supplied optical fibre cables per loop

· Compatibility Conflicts: None 

· Customer Setup: No 

· Field Installable: Yes 

The main advantage of using the 8851 feature is that it is compatible to all three styles of fibre connection when used in conjunction with the relevant converters. In the case of 9/125um fibre, the single mode operation does not require and converter adapters.

 FC 8852 Advanced Multi-Mode 50 Conditioner (Pair)

Summary 

This feature attaches to FC 8851 and the combined components convert SSA electrical signals to optical signals for transmission via twin optical fibres (50/125 micron fibre in multi-mode operation). 

This twin fibre link performs the function of a single SSA cable (a loop requires two cables) and can be used to link a 7133 SSA Disk System to an adjacent SSA disk system or supported host system adapter. This feature must be used with FC 8851. SSA160 and SSA80 speeds are supported by this feature. 

Technical Description 

Each fibre conditioner provided by this feature connects between the two customer-supplied 50/125um optical fibres and an Advanced SSA Optical Extender provided by FC 8851. This feature contains two optical conditioners - one to be used at each end of the optical fibre pair. One FC 8851 and one FC 8852 must be used with the 50/125um fibre pair - each feature code provides components for use at both ends of the fibre. 

Each Advanced Multi-Mode 50 Conditioner (from FC 8852) prepares the optical signals generated by the Advanced SSA Optical Extender (from FC 8851) for transmission thru 50/125um multi-mode fibre. FC 8852 does not use any electrical power. 

The connector-types for the two customer-supplied 50/125um optical fibres should be as follows: 

1. For pre-existing fibre/connectors: ST-ST or ST2-ST2 

2. For new fibre/connectors: ST2-ST2 

Customer fibre/connector installations must conform to these specifications. 

Multiple optical extender pair options exist for the 7133 family. Extenders must be used in matched pairs and cannot be intermixed with differing types on the same fibre connection. 


 FC 8853 Advanced Multi-Mode 62 Conditioner (Pair)

Summary 

This feature attaches to FC 8851 and the combined components convert SSA electrical signals to optical signals for transmission via twin optical fibres (62.5/125 micron fibre in multi-mode operation). 

This twin fibre link performs the function of a single SSA cable and can be used to link a 7133 SSA Disk System to an adjacent SSA disk system or supported host system adapter. This feature must be used with FC 8851. SSA160 and SSA80 speeds are supported by this feature. 

Technical Description 

Each fibre conditioner provided by this feature connects between the two customer-supplied 62.5/125um optical fibres and an Advanced SSA Optical Extender provided by FC 8851. This feature contains two optical conditioners - one to be used at each end of the optical fibre pair. One FC 8851 and one FC 8853 must be used with the 62.5/125um fibre pair - each feature code provides components for use at both ends of the fibre. 

Each Advanced Multi-Mode 62 Conditioner (from FC 8853) prepares the optical signals generated by the Advanced SSA Optical Extender (from FC 8851) for transmission 62.5/125um multi-mode fibre. FC 8853 does not use any electrical power. 

The connector-types for the two customer-supplied 62.5/125um optical fibres should be as follows: 

1. For pre-existing fibre/connectors: ST-ST or ST2-ST2 

2. For new fibre/connectors: ST2-ST2 

Customer fibre/connector installations must conform to these specifications. 

Multiple optical extender pair options exist for the 7133 family. Extenders must be used in matched pairs, as shipped. Extenders from different feature codes (5500, 8851, 8852+8851, 8853+8851) cannot be intermixed on the same fibre connection. 

Typical Configuration

The following example shows two locations connected together by a single SSA loop. In this configuration, we can see that the loop requires two fibre pairs at each end of the loop. 

Each SSA adapter has 4 ports on the back of the adapter, allowing for 2 loops to be connected simultaneously. It is most common to find that a single D40 or T40 cabinet will utilise 4 SSA cables to connect each drawer to 2 separate loops.









In the above diagram, it shows the simplest configuration possible. Additional loops can be made by replicating the connection paths shown and using more 8851 fibre connectors. 

A single SSA loop will occupy TWO fibre pairs (4 glass fibre cores).

Connection Rules

The following are the rules for connection of SSA devices in a shared loop. These rules are in addition to any SSA rules that pertain to the connection of devices.

a) The distance of fibre between corresponding 8851 converters in the same SSA loop must be equidistant.

b) The distance between each fibre section is limited to the table described on pages 4 and 5 of this document.

c) A valid connection can only take place if a single adapter is connected adjacent to a non-adapter device.

d) A break in any single fibre cable will represent a break in that SSA loop, but a valid loop may still operate via the alternate good pair. 

e) A break in any pair of fibre across different 8851 converters will mean an “open loop” condition. Location 1 or location 2 can still operate independently, but can only talk to its own SSA local device.

f) The maximum transfer speed that can be achieved with a fibre connection is 40Mb/second.

g) Connection of an SSA loop to fibre will degrade loop disk-write performance immediately to 40Mb/second irrespective of the native disk or adapter speeds.

h) AIX mirroring of data will improve disk read speeds, if the data on the disks is correctly mirrored across locations, as the read speed may not have to address the fibre part of the loop whatsoever.

i) AIX mirroring of data is best achieved on two separate loops, where each disk write can be performed independently at each location and in parallel.

j) Disk speed degradation due to fibre connection is proportional to fibre distance. There is no official documentation on the speed degradation as it is also affected by the “cleanness” of the fibre cable incorporated.

k) Adapter types must match for optimal performance.

l) FC 5500 is NOT supported for use between TWO 40 MB/sec capable devices (7133 D/T40 & FC6225 Adapters) as this would cause the Link Speed to drop to 20 MB/sec and also log Link Speed Errors

Speed and Distance

Over a distance of 10 kilometres in Single-mode operation, there is a delay of 100 microseconds in the SSA disk transfer rate. This represents a speed degradation from 40Mb/second down to 1Mb/second over the full 10Km distance. This is limited to Single-mode operation only.
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There is no known formula or distance degradation estimate for Multi-mode fibre as “no reference material” is available. 

It could be presumed that the reason for there being “no reference material” for multi-mode fibre degradation is due to the fact that the depredation is considered minimal. 

If we assume that the distance limitation of 2.4Km applies, then according to the above graph, the degradation should only be a drop from 40Mb/sec to approximately 29Mb/second at worst. This is a 27% maximum loss over the maximum Multi-mode distance. Note that this is an operating assumption for Multi-Mode.

Note that a distance of 2Km will result in approximately a 33Mb/second throughput.
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