*The z/Architecture specifies an I/O subsystem to which all /0 processing is offloaded. G‘h eat S‘heet *The 2196 1/0 subsystem design provides 8reat flexibility, high availability, and excellent performance characteristics, as follows:

- This is a significant contributor to the performance and availability of the system, and it strongly distinctive with the | TidB; High bandwidth: The z196 uses InfiniBand as the internal interconnect protocol to drive ESCON and FICON channels, OSA 8orts,
architectures of other servers. G6 z11 Blt and ISC-3 coupling links. As a connect protocol, InfiniBand supports InfiniBand coupling (PSIFB3) with a link rate of up to 6 GBps.

- The 2196 1/0 subsystem direction is evolutionary, expanding on development from the z10 EC. Connectivity options :T he 2196 can be connected to an extensive range of interfaces such as ESCON, FICON/Fibre Channel

- It is based on I/O cages and I/O drawers, a new companion to /O cages. Protocol for storage area network connectivity, 10 Gigabit Ethernet, Gigabit Ethernet, and 1000BASE-T Ethernet for local area

- 1/0 cages and I/0 drawers house I/O cards, which are connected to the CPC through I/O buses. » network connectivity, and ISC-3 coupling links.

- The 1/0 subsystem is supported by an I/O bus identical to the z10 EC one, and includes the InfiniBand infrastructure Concurrent I/0 upgrade: You may concurrently add /O cards to the server if an unused 1/O slot position is available. Additional I/O
(lgeplacing the self-timed interconnect features found in the prior System z servers). cages can be installed in advance to rOViFﬁ é;reater capacity for concurrent upgrades.

: onal

is infrastructure is designed fo reduce overhead and latency and provide increas a throughput. oncurren rawer upgrade: Additi rawers can be installed concurrently without preplanning.
*hhftgt dﬁd d hdad dltca/ d provide i ﬁd ta throughput. | C t 1/0 d de: Additi d be installed tly without preplanni
As with Its predecessors, the 2196 server has a dedicated subsystem to manage all /Oope , o\ o\ . ‘ Dynamic [/O configuration Dynamic I/O configuration supports the dynamic addition, removal, or modification of channel path, contr
- This is known as the channel subsystem (CSS), it is composed of: asan 0 Procesgor (|0P>y SIS y stem units, and I/0 devices without a planned outage.
HSA: Hardware System Area (HSA) is a reserved part of the system memory containing . ) - . luggable optics The FICON Express8 and FICON Express4 features have Small Form Factor Pluggable
the /0 configuration, and it is used by I/O processor or SAPs. On the 2196 a fixed The 2196 is a follow-on to the System z10 Enterprise Class (210 EC). (SF%% opl_tics to permit each channel to be individually serviced in the event of a fiber optic module
amount of 16 GB is reserved, which is not part of the customer purchased memory. i BT P % "l 1 failure. The traffic on the other channels on the same feature can continue to flow if a channel
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“nested requires servicing.

Concurrent I/0 card maintenance: Each /0 card plugged in an I/O cage supports concurrent card
replacement in case of a repair action.

cenal *2196 also offers a new 1/0 infrastructure element, a companion to the 1/0 cage of previous

__ Processt

This provides for greater configuration flexibility and higher availability by eliminating

some planned and pre-planned outages. e
SAP: System Assist Processor (SAP) is a specialized processor that uses the installed :ﬁ'we‘v

PU cores. Its role is to offload I/O operations and manage channels and the I/0 o
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operations queues. It relieves the other PUs of all 1/0 tasks, and therefore el Comer Systems, the I/Q drawer. ) . -
allowing them to be dedicated to application logic. An adequate number of SAP 0 Di[ ( 10 Drawer 11 o I}/O drawetli. I/%ddrgwe:js prowdedlncrt?]as'gdl é/ 0 gra(?ulartlty and ca%cny ﬂeX|b||r|1ty ﬁn? can be
pocesors s autmacal defnad, ependng on e number of ntaledbooks. | i Conenty agded and emave i he fol, o actago o 1 capes, ih ao sases,
These are part of the base configuration of the server. sq. #17 2zTidBits Lopemer Vo Drawer 217 E) (N y ; 4 ;
Note: SAPS are never part of an LPAR configuration. (Frz:: Enginze sl_ SIAPs) oo ~ o s e 'Eq‘glw‘% ! rr]ag:]e.(l)/o(?n briﬁ\gt?;i lwere first offered with the z10 BC and can accommodate up to eight I/O features,
Model | Books | Installed PUs | Standard SAPs o — NOTE: The I/O drawer is five EIA units high and supports up to eight I/O feature cards. Combinations
NOTE: Additional SAPs can A SAP can ~ "oorewrs 10 brawer 3- LS - A )
Wi | | eoea = be characterzed dopending  execute well b I | it o D 10-Gage, o A 10 eptare crdlowi B BP2S05. ubporing it 1O cage.
M32 2 40 (2 x 20) s O oKl Ao s 0ver 100,000 toomers? Y, B8 L] oo 10 raver 4 EAE Installing an 1/0 drawer is nondisruptive and can be done conc‘urrentg ina runn|ng system.
Mao 3 60 (3 x 20) ° the standard numberwill /O OPS / sec. et — Water ;A e Each drawer suplp'):anill gvo I/[(j) d%nall% (dA and B) gor a total of eL httI/ card ?I?ts. Hactt\ 110
ice. oy 2PN ORI VI G000 KFfae Zpame  Frontew-aivcodkd _ AFrame omain uses an IFB-MP card in the rawer and a copper cable to connect to a Hos
Me6 4 80 (4 x 20) 12 usually suffice Three subchanne! sets are available to 2196, The fixed size of the HSA (16GB) eliminates glanning ‘Tdh 196. 710 EC Channel Adapter (HCA) fanout in the CPC cage. oP
Mso 4 96 (4 x 24) 14 while two subchannel sets are on z10 and 9. for future expansion of the HSA because HCD/IOCP ang 59 Eézsu i 1/0 cage: The 2196 has a CPC cage and, optionally, one /0 cage in the A frame. The Z
hannels: Channels are small processors that communicate with the I/O control units (CUs). They s s (CSSs) o o4 C3Ss whie accommodate two additional /0 cages, bringing the total for the system to three. Adding the
manage the data transfer between memory and the external devices. Channels are contained in the bFi 9 s the z10 BC and z9  third I/O cage requires an RPQ. Each I/O cage can accommodate up to 28 I/O features, in
/0 card features (i.e. FICON, ESCON, OSA, etc.) 'Z;'S’?e”- ! |ca||1|:{amt|0ns in each C3S for S BC support up any combination
€. ) ) , €1C.). logical partitions .
Channel path: Channel paths are the means by which the channel subsystem communicates with the 1/0 - Subchannel set 0 with 63.75 K devices in each CSS  t02CSSs. i et
dpg/ices, Due to IPO v'irtualiza!ion, multiple independent chanr]el péth.s can be 'establi'shed ona - Subchannel set 1 with 64 K devices in each CSS ChanneIEssE%'g)r?ggnﬂgéii;{;/etgggr Sf\led?sykssteg?)gsonr Number of 0 feature cards | Number of /O drawers Number of O cages
single channel, allowing sharing of the channel between multiple logical partitions, with each partition - Subchannel set 2 with 64 K devices in each CSS and printer d%vices. Historically, they represent the first [ !
having a unique channel path The HSA has sufficient reserved space allowing for printer ¥, Ihey rep o16 2 o
Subchannelg' Subchannels a g,ar to a program as a logical device and contain the glzmiolCireconfauiptoplchapsesiioliciaXin use of optical 0 fechnology o the mainftame. They 1728 s o
information required topperform are I/g operation. One subchannel exists for each /0 “"ab"E-V %tnqeaprocfe §S°r' orted features ﬁr?h’g‘;ﬁefg'r?&e{égﬁﬂoﬂgy Tﬁg?ﬁ‘ggﬁ'ﬂ%ﬂ#gﬂ?ﬁg 52 o
I o ) ! Summary of supported features . . ‘
device addressable by the channel subsystem. A third subchannel set is new with the z196. ; supported ESCON features is 16 (up to 240 ports) on the [ T T
NOTE: Do not confuse the muliple subchannel set (MSS) functionality with multiple channel sy o CONchannels (i lo:SG 0wl an KO8k 2607) 7196, RPQ 8P2505 il alow you( i go beyopnd 1)6 o 2 7
subSKstems .In most cases, a subchannel represents an addressable device. For examﬁle, Up 0:288 FICON Bxpress4 channels (carried forward on upgrade only) oo if necessary., o B ;
a disk control unit with 30 drives uses 30 subchannels (for base addresses), and so forth. Up to 288 FICON Express8 channels (up to 336 with an RPQ 8P2506) - NOTE: The zEnterprise 196 is planned to be the last high [se " "
An addressable device is associated with a device number and the device number is commonly  Up to 48 OSA-Express2 ports (when carried forward on upgrade only)  end server to offer ordering of ESCON channels on new [ > >
(but incorrectly) known as the device address. Subchannel numbers (including their implied Up to 96 OSA-Express3 ports See #23 ZTidBit builds, migration offerings, upgrades, and System z
path information to a device) are limited to four hexadecimal digits by the architecture (0x0000 0 Up 10 48 1SC-3 coupling links (Ml plex/DeMultiplex)i exchange programs, Enterprises should begin migrating  —— . >
OXFFFF). Four hexadecimal digits provide 64 K addresses, known as a set, IBM has reser‘ygd o P - - from Esq(;é)N ?0 FICON.. o 2 2
h ving over 83 l&ubchannels for general use he alias’ are used by Up to 32 InfiniBand coupling links (12x InfiniBand, 1x InfiniBand) 73-84 (RPQ required) ) 3
T itscT ; : A e Sy —— Fibre Connection (FICON) channels follow the Fibre Channel (FC) standmmggmmmmm
allows for sets of subchannels ~ -\| =198 InfiniBand is an industry-standard requirements as well as the latest FC technology in storage and access devices. FICON support the following protocols:
(addresses), with a current Logical charnei Logieal Channel Logical Channo Cogica Chanel specification that defings a first-order - Native FICON, Channel-to-Channel (CTC) connectivity, and zHPF traffic to FICON devices such as disks, tapes, and
implementation of three sets. 2 B - Interconnection technology, which is rinters in z/0S, z/VM, z/VSE, z/TPF, and Linux on System z environments. . )
Eggh set proswgeﬁ 64 KI " o 1o oo 16 oo 1o R used to interconnect servers, com- - Fibre Channel Protocol (FCP) in z/VM and Linux on System z environments support connectivity to disks and tapes
oot ot ol aaonas 558 Logieal Partiions Logical Partions Logical Partiions Logical Partions rqumcatlonsd |nfr%stal:jctlére e<t:|U|pment, E](r;%u Rﬁﬂf}rg Channdel swnchtle:sC aPr;g ggtlegtors. z/VSE supports FCP for SCSI disks only. The FCP channel can connect to
beh: is for IBM use. Each artitions artitions artitions artitions storage, and embeadead systems. | fabrics and access devices. )
2?sﬁbiﬂ2ﬁnse|°s’ets 1 l;,sr'\% 2 o ) : : ° Inﬁmgand is a fabric architecture NOTE: Itis possible to choose any combination of the FICON Express8 and FICON Express4 features. Depending on
provides the full range of 64 K that leverages switched, point-to-point  the feature, auto-negotiated link data rates of 1, 2, 4, or 8 Gbps are supported (1, 2, and 4 for FICON Express4; 2, 4,
subchannels. In principle, CSS-0 Subchannels CSS1 Subchannels T\ /6 uchamet CSS3 Subchannels channels with data transfers of up to and 8 for FICON Ex?ress 8). FICON Express8 provides significant |m5)rovements in start I/Os and data throughput.
Eibfé‘é‘é‘f”o?'i ||1ny e&gﬁ S?d%?ﬁ'sdsmg (B e | 2 ﬁk 120|Gb ps, bOthd"t]hChaS?]IS backplane  Statement of Direction: The z196 will be the /ast server to support FICON Express4 features.
¢ e e e | e e ) |\ e i S e e e i appiications and through copper " - - - ; "
%%ﬂ?ﬁbg%Véﬁ\{aetribwﬁecsl{rrircetgt M and ontical fiber connections. *The Multiple Image Facility (MIF) allows channel sharing among multiple LPARs and optionally shares any associated
Subchannel sets 1and 2 to disk Chanmels EaE Channels m The CSS structure offers the following: /O devices configured to these shared channels. )
a,,-?[s] Subcr&anne% ?u%channa \f%”lg%asl g"a"”ﬁ' subsy?eg]s éLChs s)l ol l\(/:ItI]Fa r?rl]se? oroevr:ﬂgz Caevgaeyé lEtraitllmlt the LPARs that can access a reconfigurable channel, spanned channel, or a shared
set U may be used for base acl can have up to channels defined. A { . . . .
....addresses.and.far alias.addresses . — Each LCSS can be configured with one to 15 -With multiple LCSSs, the cgs provides an independent set of 1/0 controls for each logical channel subsystem called
LPARS (cannot exceed 60 LPAR tem) CSSi
Four Channel Subsystems Multiple Subchannel Sets (MSS) S (cannot excee: S per system). a image.
*InfiniBand (IFB) is exploited by the 2196 server. Spanned channels are shared among LPARs -Each LPARis configured to a separate CSS image in order to allow the I/O activity associated with each LPAR to
Internally, in the server, cables from the CPC cage to the /0 cages and I/O drawers carry the IFB protocol. gﬁ?ﬁﬁiﬁg %'ﬁ:'nﬁgin.s” ?rlmes l;%iSIYtStfeoT?h(e Sr?asr?aas P:grpéggfssédér;((i:?]pgg%eir;rt]laygaesF;meﬁggsLaP éspgiat: csr?gr?ﬁaetleirr?asgse' and associated channel path controls for each shared
) rso(r:_%x;er{gTgtéiiggﬁ;ﬂagﬂvsaﬁzgéxggﬁr;g?ggs(ssrlvil?g I'?ﬁz a;i: \nglé%b:g m{g??oﬁ;gf én pslteé%lyzrgg!\?grestir:]e to be configured to multiple LCySSs, and be channel and separate subchannel images for each shared device that is configured to a shared channel. )
Parallel Svol 9 p - they i transparently shared by any or all of the -With MIF and multiple channel subsystems, shared and spanned channel paths can provide extensive control unit and
o araraiel Syspiex. _— ) configured LPARs without regard to the LCSS 110 device sharing. MIF allows all, some, or none of the control units attached to channels to be shared by multiple LPARS
Coupling links are used in the 196 Parallel Sysplex cluster configurations of System z servers.The links o which the partition is configured. and multiple CSSs.
provide high-speed bidirectional communication between members of the sysplex.The 2196 supports -Sharing can be limited by the access and candidate list controls at the Channel Path ID (CHPID) level and then can be
internal coupling links for memory-to-memory transfers, 12x InfiniBand for distances up to 150 meters Channel paths, control units, and further limited by controP/s at the 1/0 device level.
(492 feet), and InterSystem Channel-3 (ISC-3) and InfiniBand for unrepeated distances up to 10 km (6.2 miles).  devices can be drnamically added, For example, if a control unit allows attachment to multiple channels (as is possible with a 3990 control uni?' then it can
*HiperSockets function is an integrated function of the z196 that provides users with attachments to up to 32 changed, and deleted in multiple LCSSs.  be shared by multiple LPARSs using one or more common shared channels or unique unshared channel paths.
high-speed virtual local area networks with minimal system and network overhead. Logica Parfions. | “+— (P Lagea Patorspr 05 *You can configure a channel path as: 1. An unshared dedicated channel path to a single LPAR, 2. An unshared
HiperSockets is a function of the virtualization Licensed Internal Code (LIC) and performs memory-to-memory s T e ez [ =3 Vi e Logen renens 156 200 con@CONfigurable channel path that can be configured to only one LPAR at a time it can be moved to another LPAR within
data transfers in a totally secure way. HiperSockets eliminates having to utilize I/0 subsystem operations | 52| 558°| 255| 5e&| =—vpos Comeosorins o the same LCSS, 3. A shared channel path that can be concurrently used by the system z images or coupling facility
and having to traverse aré externalfrf\etwork cronnection to communicate between logical partitions in the : @ : : = Pﬂmtlogﬁ];vllrt‘f]ln gée Sameolr-ncalsr? tgsmﬂgctg itis Coneﬁatlljrrzdc'ar ETRTE - O
same z196 server. HiperSockets offers significant value in server consolidation by connecting virtual servers. O%c. : J J : -
Statement of Direction: The 2198 will b the kst Sarvar 1o offer 1SC.3 features. |‘ ‘;h‘ys\cl\‘clh‘mnl{‘slPch\‘[Ls‘) T | S V/ewa/ are connected to the IFB-MP card through the backplane board. Eyach 110 cage supports up to seven I/O domains and a




