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3746-900 Expansion Unit (using single 3745

CCU)

PARALLEL Channel

S/390

VTAM

A

3745

e ESCON ports : 16 max

e Token-Ring ports : 32 max
e Ethernet ports : 4 max

e Line ports :

~ Lines at 2 Mbps : 32 max

~ Lines at 256 Kbps : 256 max.
» Lines at 64 Kbps : 600 max.

3746-900

SDLC
Frame Relay

X.25

ISDN (SDLC)

| Ethernet
T T

\4

ESCON Channel

_E TR/ENET

_E sbLC
Frame Relay

X.25

TIO0O4A—-—=w
[
[T |

(SDLC) ISDN

(Frame Relay) PRI-ISDN

Non blocking Switch L
(1.6Gbps max.) Up to 16 processors

Note: NCP communicates with VTAM via a parallel channel, connected to the 3745,
and/or an ESCON channel, connected to the 3746-900 unit.

e X.25 support by the 3746-900 expansion unit :

IBM Networking Hardware Division - 3746 PLM
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3746-900 Expansion Unit (using dual 3745

CCU)

S/390

VTAM

A

e ESCON ports : 15 max
e Token-Ring ports : 31 max
e Ethernet ports : 4 max

e Line ports :

» Lines at 2 Mbps : 30 max

» Lines at 256 Kbps : 240 max.
» Lines at 64 Kbps : 600 max.

PARALLEL Channel

SDLC
Frame Relay

X.25

ISDN n (SDLC)

| Ethernet |

v
| s
| s

3745 3746-900
_ ESCON Channel
B{s|p
W _E SDLC
.II. _E Frame Relay
C X.25
E‘ H _E (SDLC)“ ISDN
_E (Frame Relay) PRI-ISDN

Note :

Non blocking Switch
(1.6Gbps max.)

—T T— Up to 15 processors

NCP communicates with VTAM via a parallel channel, connected to the 3745,

and/or an ESCON channel, connected to the 3746-900 unit.

e X.25 support by the 3746-900 expansion unit :
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SNA and IP support for resources under
NCP Control

S/390

VTAM

ESCON Channel

SDLC

Frame Relay

X.25

(SDLC) “ ISDN

(Frame Relay) PRI-ISDN
.

A
3745 3746-900

SNA + IP PARALLEL Channel v - E

SRR B
SNA SDLC VIV _E
SNA +IP Frame Relay m T _E

SNA + IP —xB, |C
SNA ISDN n(SDLC) | E H _E
IP | Ethernet ! H_ _E

I I I L |

Note :

IBM Networking Hardware Division - 3746 PLM

TA

SNA + IP

SNA

SNA

SNA

SNA + IP

SNA

SNA

Terminal Adapter

"Native" IP support, over parallel and ESCON channels, is supported with TCP/IP MVS IBM
(V3R1 + PTF or V3R2) .
IP over X.25 uses the GATE function of NPSI, which is controlled by TCP/IP (MVS or VM) IBM
(IP/X.25 traffic must go up to the S/390, or through it).

© 1997 IBM Corporation
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SNA and IP support for attachments under

NCP Control

S/390

)
4 of '
ot VT
{
\ S P
S A
SNA + IP PARALLEL Channel v __E ESCON Channel SNA + IP
TR/ENET
B[ [ (o
NCP wHg
SNA SDLC | SDLC SNA
SNA + IP Frame Relay T _E Frame Relay SNA
SNA +1P| — X | E—C H | X® ISNA+ P
SNA ISDN (SDLC) H (SDLC) ISDN SNA
IP | IEtherne: L E_ _E (Frame Relay) PRI-ISDN SNA
v l
SNA SNA
sumren | APPN *HPR IP Parallel channel ESCON channel | (=" |APPN *HPR IP
SNA | APPN | HPR IP | Token-Ring TokenRing | sNA  |APPN | HPR
SUBAREA % ok Ethernet | susarea " S
SNA | APPN | HPR SDLC spc | _SNA TAPPN | HPR
SUBAREA * SUBAREA *
SNA | APPN | HPR IP Frame Relay Frame Relay SNA | APPN | HPR
SUBAREA * S5 SUBAREA * sk
SNA APPN IP X.25 X.25 SNA APPN HPR P
SUBAREA SUBAREA *
con | APPN | HPR ISDN (SDLC) *with error control at node level (ERP) ISDN (SDLC) | SNA | APPN | HPR
* . *
e | en **without error control at node level ISONER) | VA | APPN | HPR
themet (non-ERP) : optimized use of HPR suesres *
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AM / NCP Support for APPN and HPR

* with error control at node level (ERP)
**without error control at node level (non-ERP) :
S/390 optimized use of HPR

CNN

A

3745 3746-900

E__I_'_I_'_I_'_

SDLC

_E Frame Relay

X.25

(sbLO) “ ISDN l

rame Relay) PRI-ISDN

PARALLEL Channel v
NCP P |

SDLC
Frame Relay

X.25

l ISDN “ (SDLC) E_

TOAHA—-—=w

ESCON channel | APPN *HPR

APPN *HPR Parallel channel Token-Ring | APPN | HPR

) Ethernet * ok

APPN J‘HPR“ Token-Ring sblc |APPN | HPR
*

APPN | HPR | sbLc Frame Relay |APPN | HPR

* *%

APPN | HPR Frame Relay X25 |APPN | HPR

APPN X.25 ISDN (SDLC) |APPN | HPR
*

APPN | HPR ISDN (SDLC) ISDN (FR)| APPN | HPR

* * *%

¢ a CNN (Composite Network Node) includes one VTAM and one or multiple NCPs
= CNN supports HPR with VTAM 4.3 + NCP 7.3

* HPR provides
= Transit function (ANR)
= End point function (RTP) with VTAM 4.4
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P Version 7 Release 3

Four major functions :

e HPR support :
— Transit function (ANR)
— In conjunction with VTAM 4.3 (CNN)
— 3745 and 3746-900 : Channels, Token-Ring, SDLC, F/R

e [P support:
- NCP 6.1 : IP over Ethernet
-NCP 7.1: IP over Token-Ring 3745

- NCP 7.3 IP over F/R (RFC 1490)

-NCP 7.3+ PTF : IP over parallel channel

~NCP 7.3 +PTF: IP over ESCON channel } 3746-900
e Frame Relay BAN:

— In conjunction with IBM 2210, 2216 and 6611 routers

- On the 3745 : NCP 7.3

— On the 3746-900 : NCP 7.3 and microcode change (ECA 138)
e X.25 support for the 3746-900 :

- In conjunction with NPSI 3.8

Availability :

e NCP 7.3 and NPSI 3.8 : June 30, 1995

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation
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P Version 7 Release 4 (1/2)

Four major functions :

» X.25 support decentralized to the 3746-900 CLPs :
- X.25 ODLC (Outboard Data Link Function)

— Applies to SNA / X.25 (QLLC)

- Very high performance improvement :
= Speed multiplied up to 10 times
= Up to 10 000 packets / sec (128 bytes per packet)
= Unloads the 3745 CPU up to 90 %
= Full utilization of X.25 lines : up to 2 Mbps

— Suppression of NPSI
= jf X.25 traffic is only SNA (QLLC)

- Compatible with NPSI 3.8

= which remains necessary for non-SNA X.25 traffic

- The same CLP can simultaneously support SDLC, Frame Relay,
X.25 NPSI and X.25 ODLC on different lines

- Requires the 5030 feature (X.25 Support) on the 3746-900

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation
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P Version 7 Release 4 (2/2)

traffic is optimized on the Token-Ring attachments of the 3746-900

rror recovery is not done at node level, but end-to-end

he 3746-900 supports this non-ERP mode over :
Frame Relay : NCP 7.3
Token-Ring : NCP 7.4 + ECA 146 (microcode change level)

=nterconnection with other non-ERP HPR nodes (eg CS/2, 2210, 2216)

e Internal frame switching between the 3745 and the 3746 :
- NCP 7.4 + ECA 146 (microcode change level)

e New NCP V7 fee for the 3746-900 NN :

— Tier C (no charge) replaces Tier A and Tier B
— Tier C requires the 5022 feature (Network Node Processor)

Availability :
*MVS & VM : March 29, 1996
*VSE : June 28, 1996

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation 3746TECS - 11



P Version 7 Release 5 (1/2)

Major functions :  |Available

-900 ISDN support for SNA flows

imary ISDN integrated coupler (30 B channels (64kbps), 1 D channel)
me Relay over B channels for data

ro ISDN for signaling protocol on D channel

licate TIC addressing for Subarea Connectivity (INN)
— Enable INN traffic

e Hot standby supports for MLTGs
- Define a congestion threshold value for a standby link

e APPN/HPR Border Node for non adjacent network
- with next VTAM release

e APPN/HPR over 3746-900 X25 ODLC Support

e Frame Relay inoperative "error count” management upgrades
- Allows a configurable "error count" parameter enabling greater network control

e Frame Relay BAN support for INN traffic on 3746-900

Availability :
* MVS, VM & VSE : November 29, 1996

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation 3746TECS - 12



P V7R5 - Service Level Update Package
P) 2/2

e Previous PTFs have been included

e New NCP and NPSI Tier Rules

—for 3746-900 users
= je: 3745-41A/61A (Twin-Dual or Twin-Backup) : Tier 2 or higher

- PRI-ISDN (LIC16) Enhanced functions
= Automatic/Non-Disruptive Back-Up (B Channel) between 2 x 3746-900
= Automatic/Disruptive Back-Up with remote routers (2210, 2216)
= |[SDN SNA PU4 support (3746-900 and 3745 with a TA (7820))
= |[SDN SNA subarea BAN support (3745-900 and 3745 TR attach to a 2210

SSP V4R5 - Service Level Update Package (SUP)

e Previous PTFs have been included

e Support of all NCP V7R5 new functions

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation
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IBM 3746 Nways Controllers with
Multiaccess Enclosure
—

[ APPN / HPR
3270 Support

I Processor + coupler

A

" 3us 3746-900 B PowerPc
3746-900 with a i I L TCP/IP
Single 3745 CCU C s[@ Coupler
(17A, 21A, 31A) NCP B w3
NPST] ! e
— —> - Token Ring
T E * - Ethernet bl
cid -SDLC Ava
H - Frame Relay
P -PPP
- - X.25 ] Availability
3010697
- ATM 155 Mbps ] Yk
- Token Ring
- Ethernet i
-soie A
soris - Frame Relay
S
(Fependent from - PPP
\TAM and NCP) -X.25
- PRI-ISDN (FR and PPP)|
Control Point & - ESCON ] v 0097
| S - FDDI -
/ w *E - Fast Ethernet Product
‘ E7 I - HSSI plan preview
‘ ]
Extended Border Node *E —>%
cP Iy
(Product plan preview) BACKUP
c-@
H

e First version (30/06/97) :

Multiaccess
enclosure

\/<
] *%

—_
TN3270e Server M
(Product plan preview)
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IBM 3746 Nways Controllers with
Multiaccess Enclosure

[ APPN / HPR I Processor + coupler
VTAM T
7 3270 Support PowerPC
3745 3746-900 .y
. — TCP/IP
3746-900 with a i i . Coupler
Single 3745 CCU ‘ S
(17A, 21A, 31A) NCP gV & - ESCON
m R *E o - Token Ring *
T * B
c *E = Frame Relay
H - PPP
*E -X.25 ] Availability
T 30/06/97
0
- ATM 155 Mbps *k
- Token Ring
S - Ethernet »
T k% -SDLC A‘S‘g:z';‘y
- Frame Relay 3
( Processor is - PPP
independent O 3746-950 -X.25
VTAM and - PRI-ISDN (FR and PPP)|
[ ] - wail. 197
Control Point ’E - ESS?N ; a0
| -
l \/ /‘ E— 7E - EaSsStIEthernet | ‘f){;ﬁ‘é?lvaew
|

(Product plan preview)

S
w
|
Extended Border Node T 7E >k
e
H

e Product Plan Preview :

Product

plan preview | L E
1

e IR
e e e
1

- —
TN3270e Server M

(Product plan preview)

Multiaccess
enclosure

**

!
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IBM 3746 Nways Controllers with
Multiaccess Enclosure

3746-900 with a
Twin 3745 CCU
(41A, 61A)

( Processor is

VTAM

I Processor + coupler

APPN / HPR

T d 3270 Support PowerPC

T 3745 3746-900
v A
NCP g B

|
— (8
NCP glc/H
"l

independent fro%

Control Point

|

Extended Border Node
(Product plan preview)

Multiaccess

b

IO 4 —-—=w
I
T |

enclosure

!

TN3270e Server

(Product plan preview)

IBM Networking Hardware Division - 3746 PLM

TCP/IP Coupler

- ESCON

- Token Ring *
> - Ethernet

* -SDLC

= Frame Relay
- PPP

-X.25 7] Availability
3006197

Available

- ATM 155 Mbps *%
- Token Ring

- Ethernet

-SDLC

- Frame Relay

- PPP

-X.25

- PRI-ISDN (FR and PPP) |
- ESCON ] Avail.30/09/97
- FDDI *

- Fast Ethernet product
- HSSI plan preview

Availability
30/06/97

e First version (30/06/97) :

© 1997 IBM Corporation
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IBM 3746 Nways Controllers with
Multiaccess Enclosure

APPN / HPR I3 Processor + coupler
VTAM T
3270 Support PowerPC
T 3745 3746-900
3746-900 with a i . TCP/IP o C
i oupler
Twin 3745 CCU s[@ o P
(41A, 61A) NCP - ! - ESCON
m ‘ ! ,E N - Token Ring *
cP ik * - Ethernet 4
BACKUP -SDLC A\lallab\e
NCP Efﬁ & - Frame Relay
o -PPP
m - E -X.25 7] Availability
1 30/06/97
H
o s s e
=
= ATM 155 Mbps *%
—_— - Token Ring
\\d’/? *% g Eghlir:n et J—
) 30/06/97
(Processor ‘?rom - Frame Relay
e nd NCP) 3746-950 s
— - PRI-ISDN (FR and PPP) |
Control Point S P| - ESCON ] Avail 30109197
| B - FDDI -
l / E* VIV E - Fast Ethernet Plrodx:;tev_‘ew
| - HssI plan
— 9 —
Extended Border Node T E *
(Product plan preview) c 7E
H o _
PO e | = e Product Plan Preview :
!
. e —
Multiaccess i
enclosure

- —

! k%
TN3270e Server

(Product plan preview)
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Itiaccess Enclosure interfaces (1/2)

o ATM
- Up to 2 adapters (1 port adapter) :

= 155 Mbps multimode or 155 Mbps single mode
e ESCON
- Up to 4 x 1 port adapters

e PRI-ISDN (30 B + D)
- Up to 4 x 1 port adapters

e Token-Ring (4 Mbps / 16 Mbps)
- Up to 6 x 2 port adapters

= 1 adapter reserved for the connection to the 3746 Nways controller (first version)

e Ethernet
- Up to 5 x 2 port adapters
e V.35/V.36

- 6 port adapters
= 9.6 Kbps to 2.048 Mbps

e X.21

- 8 port adapters
= 9.6 Kbps to 2.048 Mbps

o V.24 | EIA 232

- 8 port adapters
= 0.6 Kbps to 64 Kbps

> Total connectivity : 8 adapters

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation 3746TECS - 19



Itiaccess Enclosure interfaces (2/2)

o ATM
— LAN Emulation Client (ATM Forum)
- Classical IP routing

e ESCON

- Supports 3 channel attached methods
= MPC+ (Multi-Path Channel)

= LCS (LAN Channel Station)
= LSA (Link Services Architecture)

— Enables access to Host applications
= VTAM/SNA

= TCP/IP

— Supports multiple Hosts/L PARs per 1 adapter
= ESCON Directors

= LPARS on EMIF Hosts

- Hosts/L PARs supported per 1 adapter
= 16 for HPR or IP traffic

= 32 for APPN traffic

e PRI-ISDN (30 B + D)
- Connectivity per 1 adapter

= 30 B channels for data
= 1 D channel for traffic routing

- "Dial Back-up" support for Multiaccess Enclosure lines
- "Dial on Demand" support

— Support of Frame Relay and PPP

- World Wide (T1/J1/E1) ISDN Standard

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation
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3746 Nways Controllers

o Traffic (SNA, HPR or IP) is carried directly through the adapter
processors, viathe "switch" :

- If the two attachments are connected to the same adaptor, traffic only
transits by that adapter's processor

- If the two attachments are connected to different adaptors, traffic
direcly transits through those adapters' processors via the "switch"

e APPN, DLUR and HPR/RTP traffic :

- The Control Point processor is only needed at session
establishment

e |P traffic :

- Routing tables are centralized in a processor (CBSP2). A cache
process enables the routing of IP datagrams without involving this
processor, except for new destinations.

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation 3746TECS - 21



3746 Nways Controllers - Traffic
uting
APPN / HPR

3270 support

ﬁ’ TCP/IP

5"
:ﬂ_@

B
T
3
3746-950
Traffic data flows 11y
e within adapters ﬂvsv i DS ———
e adapter to adapter through the | L -
Connectivity switch 3
i NG
3
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SNA and IP support for attachments under

CP Control

"SNA" = SNA(DLUR)
APPN
HPR

e SNA and IP over X.25 :

= Availability 30/06/97

IBM Networking Hardware Division - 3746 PLM

APPN / HPR
3270 Support
K} TCP/IP
3745 3746-900
ESCON channel SNA + IP
S fE TR / Ethernet S
NCP E‘,Wfﬂ SDLC SNA
m | Frame Relay SNA + IP
T B PPP s
c-B X2 SNA +IP
H
2
3746-950
— ESCON channel SNA + 1P
S 7E TR/ Ethernet SNA £ 1P
;.7 w-H SDLC —
' Fra SNA +IP
T - PPP p
cr-i X SNA +IP
H
2
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SNA and IP support for attachments under

CP Control

» SNA DLUR, APPN and HPR
(ANRIRTP) over X.25 :

» HPR/MLTG over Token-Ring,
Ethernet, SDLC, Frame Relay
and X.25:

Support of dependent LUs in

SNA
DLUR T2.0 and T2.1 nodes

—> in particular, 3270 traffic

2 modes for the ANR routing of HPR :

* with error control at node level (ERP)

= Without error control at node level (non-ERP)

IBM Networking Hardware Division - 3746 PLM

HPR
ESCON channel APPN *ANR RTP IP
TN R ernet | SNA |APPN | ANR | RTP | IP
sbLC | SNA I APPN *ANR RTP
Frame Relay i’mﬁ APPN *ANR** RTP P
PPP IP
x.25 | SNA I APPN ANR | RTP | IP
3745 3746 800 ESCON channel SNA + IP
s —E TR/Eth%rnet SN
NCP gV B —=— [sna
m | 7E Frame Relay SNA + IP
T PPP P
c-B X2 SNA +IP
H
-2
3746-950
e ESCON channel SNA + IP
S fE TR/ Ethernet SNA + IP
E*W ,E SDLC SNA
| Frame Relay SNA + IP
T *E PPP P
c-B L5 SNA +IP
H
—> Optimized use of HPR *E

© 1997 IBM Corporation
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pendent LU support

e Dependent LUs :
- Depending on a VTAM
-LUOQ,LU1,LU2,LU30orLUG.2
- One single session, with a VTAM application
- Residing in type 2 (PU2) or type 2.1 SNA nodes

e Independent LUs :
-Only LU 6.2
— Support several sessions, with one or more partner LU 6.2
- Residing in type 2.1 nodes

e Dependent LU traffic can be carried through an APPN network thanks
to the DLUR function (Dependent LU Requester)

e The DLUR function works together with a DLUS function (Dependent
LU Server), residing on a VTAM level 4.2 or above.

e The DLUR function is allowed several levels of freedom for its
localisation :
- DLUR at server access level (3746-950) : with this option, the 3746-950
supports type 2 or 2.1 SNA nodes
- DLUR at network access level (CS/2, 2217, 3746-950, 2216, 2210, ...)
- DLUR at station level (3174 ...)

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation 3746TECS - 26
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cess level
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46-950

APPN
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AM and 3745 support

e The 3746-950 is an APPN Network Node (NN). It supports type 2.1

SNA nodes :

— NN (Network Node APPN)

- EN (End Node APPN)

- LEN (Low Entry Network Node)

e Reminder : in an SNA subarea network :
- A NCP (3725, 3720 or 3745) is atype 4 SNA node
- A VTAM is atype 5 SNA node

e The 3746-950 does not communicate with type 4 or 5 SNA nodes

e The 3746-950 communicates with a VTAM, which operates as an

APPN node (NN or EN) :
- Minimum VTAM level : 4.3

e The 3746-950 communicates with a 3745 which operates as an APPN
network node. This is not possible for a standalone 3745, but it is for
a 3745 associated to a VTAM (Composite Network Node) :

- Minimum VTAM level : 4.3
= Minimum NCP level : 6.2

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation 3746TECS - 30



AM and 3745 support

EN
NN EN
NN
NN I i
NN [ Ez==
[l
NN
| 3745 |
[

e Necessary levels :
~ VTAM 4.3 and NCP 6.2
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The 3746 Nways Controller - IP Router EEE:
ESCP2, TRP2 or CLP
RCache
. outing
Single Router Image Jams
IP routing on : -
- ESCON Cache
= JOKenRing, Ethernet Tables
=PPPErame Relay, X25 g HH
Up to 16 Adapters : m=s
=l6independent IP Routers ESCON
=16 CACHE Routing Table S > TR, Ethernet
Protocols - Fg)iiPneg PPP, FR(RFC1490)
“RIP (V1) W amm
- OSPF (V2) | E==
-BGP (V4) RIP HH
OSPF
BGP T -
Cache
-L- C Tablos
==- — EEE
n _E88— H
1] H
Routing
Tables -
CBSP2 -
Tablos
e
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IBM 3746 - IP Router (Telnet, SNMP)

Functions

TELNET

e

SNMP Agent

SNMP l
S/Agent

-'||

NNP

CCM
TELNET

—

L \\N

Service
Processor

BOOTP Relay
SNMP Relay

TRACE Route

IBM Networking Hardware Division - 3746 PLM

TOHA—=SW

ESCP2, TRP2 or CLP

© 1997 IBM Corporation

ESCON

TR, Ethernet
PPP,
FR(RFC1490)

3746TECS - 34



IBM 3746 - IP Routing (1/5)

TO4—SW0

Cache
Routing
Tables

RIP
OSPF
BGP
[ | | |
n £t
1|
|
— HEE
.
.
CBSP2
Routing
Tables
TGT Subnet Next Hop Port
10.1.1.0 Direct 2176
90.1.2.0 Direct 2304
120.1.1.0 90.1.2.2 2304
9.10.0.0 10.1.1.2 2176

IBM Networking Hardware Division - 3746 PLM

Cache
Routing
Tables

2304

Cache
Routing
Tables

400000000002

10.1.1.2

TGT Subnet Next Hop Port

Frame Relay

90.1.2.0

© 1997 IBM Corporation

9.10.1.1 ?

90.1.2.2

120.1.1.0
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IBM 3746 - IP Routing (2/5)

TO4—=SW0

Cache
Routing
Tables

Cache

Tables

Cache
Routing
Tables

-
[ [ |
CBSP2

Routing

Tables
TGT Subnet Next Hop Port
10.1.1.0 Direct 2176
90.1.2.0 Direct 2304
120.1.1.0 90.1.2.2 2304
9.10.0.0 10.1.1.2 2176

IBM Networking Hardware Division - 3746 PLM

Cache
Routing
Tables

Cache
Routing
Tables

/

2304

400000000002

10.1.1.2

TGT Subnet

Next Hop

Port

9.10.1.1

10.1.1.2

2176

Frame Relay

90.1.2.0

© 1997 IBM Corporation

9.10.1.1 ?

90.1.2.2

120.1.1.0
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IBM 3746 - IP Routing (3/5)

TOH4—SW0

Cache
Routing
Tables

RIP
OSPF
BGP
1 1 |
T
T
— EEN
T
1]
CBSP2
Routing
Tables
TGT Subnet Next Hop Port
10.1.1.0 Direct 2176
90.1.2.0 Direct 2304
120.1.1.0 90.1.2.2 2304
9.10.0.0 10.1.1.2 2176

IBM Networking Hardware Division - 3746 PLM

2176

\ 10.1.1.0

2304

ARP
Cache
Routing
Tables

Cache
Routing
Tables

L

400000000002

A

10.1.1.2

IP Address MAC Address
?
10.1.1.2
TGT Subnet Next Hop | Port
9.10.1.1 10.1.1.2 2176

Frame Relay

90.1.2.0

© 1997 IBM Corporation

9.10.1.1 ?

90.1.2.2

120.1.1.0
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IBM 3746 -

P Routing (4/5)

TO4—=SW0

Cache
Routing
Tables

Cache
Routing

n o
- mm-
1
1
1]

-

-

RIP
OSPF
BGP
T 1 |
n et
.
T 11
— EEE
[T 11
1
CBSP2
Routing
Tables
TGT Subnet Next Hop Port
10.1.1.0 Direct 2176
90.1.2.0 Direct 2304
120.1.1.0 90.1.2.2 2304
9.10.0.0 10.1.1.2 2176

IBM Networking Hardware Division - 3746 PLM

ARP Response

-]

ARP Request

Routing
n Tables
TEES ARP
2= Cache
Routing
| Tables
Cache
Routing
n Tables
EEE Cache
-a == Routing
D'— Tables
-

/

2304

400000000002

10.1.1.2

IP Address MAC Address
10.1.1.2 400000000002
TGT Subnet Next Hop | Port

9.10.1.1 10.1.1.2 2176

Frame Relay

90.1.2.0

© 1997 IBM Corporation

90.1.2.2

120.1.1.0
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IBM 3746 - IP Routing (5/5)

|
Cache 400000000002 9.10.1.1

- 10.1.1.2 [O— N\

2176

' 10.1.1.0 | |
- EIN T T

TO4—SW0
|

EEE ARP IP Address MAC Address 9_ 10_0_0
=== Cache [ 0115 400000000002
RIP Routing
O Tables
BGP
l Cache
Routing
=== n:i"f:
. EEE ] — &S Cache TGT Subnet Next Hop Port
- [ e Routing | 91011 10112 | 2176 )
Tablos 9.10.1.1 ~

CBSP2 p—
Routing

Routing Tables

Tables =]

90.1.2.2
TGT Subnet Next Hop Port 2304 Fram e Rel ay
10.1.1.0 Direct 2176 |
90.1.2.0 Direct 2304 90' 1'2'0 | |
120.1.1.0 90.1.2.2 2304 | | | |
9.10.0.0 10.1.1.2 2176

120.1.1.0
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Evolution from 3745 to 3746-950 (1)

\

S/390
\ 3745 3746-900
NCP
| | | |
3174 VTAM

IBM Networking Hardware Division - 3746 PLM

© 1997 IBM Corporation
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Evolution from 3745 to 3746-950 (2)

IBM Networking Hardware Division - 3746 PLM

S/390
VTAM
CNN \ 3745 3746-900
NCP
| | | |
3174 VTAM

© 1997 IBM Corporation
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Evolution from 3745 to 3746-950 (3)

S/390
CNN \ 3745

3746-900

NCP

CBC

CBC = Controller Bus Coupler sl74

VTAM

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation
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Evolution from 3745 to 3746-950 (4)

S/390

CNN \

CBC = Controller Bus Coupler

IBM Networking Hardware Division - 3746 PLM

3745 3746-900

NCP cBe
| | | |

3174 VTAM

© 1997 IBM Corporation
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Evolution from 3745 to 3746-950 (5)

S/390
VTAM

3174 VTAM

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation
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Evolution from 3745 to 3746-950

S/390
\ 3745 3746-900
N C P

CBC

e Migration of Token-Ring stations from NCP to 3746 CP

IBM Networking Hardware Division - 3746 PLM

© 1997 IBM Corporation
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IBM 3746-900 Processor Types

Processor
3746-900 with a :
3745 Single CCU

(17A, 21A, 31A) 3745

3746-900

= e
S Up to 16 processors
wHZ
\E ! 5] = ESCP2
v 1T (ESCON)
c = TRP2
H _E (Token-Ring, Ethernet)
= CLP
_—E (SDLC, FIR, X.25, PRI-ISDN(F/R))

Serwce
M°SSE Processor

3745 : 3746-900

3746-900 with a
3745 Twin CCU
(41A, 61A)

CP —8 s . Up to 15 processors

- CBSP2: Controller Bus and Service | v W _E

Processor Type 2 m | = ESCP2
» CBTRP2: Controller Bus and Token- T —E TI(QESZCON)

Ring Processor Type 2 =

) ) CP E— c _E (Token-Ring, Ethernet)

» MOSS : Maintenance and B 4 H = CLP

Operator Subsystem _E (SDLC, F/R, X.25, PRI-ISDN(F/R))

IBM Networking Hardware Division -

3746 PLM

A4

o7
M

© 1997 IBM Corporation
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IBM 3746 Nways Controller - Processor

Types

3746-900 with a
3745 Single CCU
(17A, 21A, 31A)

3746-900 with a
3745 Twin CCU
(41A, 61A)

3746-950

IBM Networking Hardware Division - 3746 PLM

Service
Wosse
Processor

3745

3746-900

= 3
sia
I_
B4 |-g B
=
|

e
3745 j ‘ 3746-900
m_ \ —_E
kel
i g
s 4
NCP gl @
3746-950
e 1
sia
— I
k4 (T:E
=
3

© 1997 IBM Corporation

Up to 16 processors

= ESCP2

(ESCON)
= TRP2

(Token-Ring, Ethernet)
= CLP

(SDLC, F/IR, X.25, PPP)

Up to 15 processors

= ESCP2

(ESCON)
= TRP2

(Token-Ring, Ethernet)
= CLP

(SDLC, F/IR, X.25, PPP)

Up to 16 processors

= ESCP2

(ESCON)
= TRP2

(Token-Ring, Ethernet)
= CLP

(SDLC, F/R, X.25, PPP)
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IBM 3746 - Processors (ESCP2, TRP2, CLP)

v

v

v

v

>
>

ESCA
ESCP2 [ ESCC2
TRA
— TIC3
TRP2
— TIC3
TRA
— TIC3
S TRP2
\Y, _T|C3-|E
I
T CLA
C LIC16
s I_ LIC12
CLP

IBM Networking Hardware Division - 3746 PLM

>
>

» ESCA
ESCON « ESCP2 :
e ESCC2*:
» TRA :
Token-Ring e TRP2:
_ e TIC3:
Token-Ring
- CLA :
e CLP:
Token-Ring eLIC:
- LCBB :
Ethernet » LCBE:
» ARC :

PRI-ISDN 30 B + D Attachment

Line 2Mbps max (V.35, X.21)

.
.
.
U
v

DCEs / DTEs
- —

15 ARCs

DCEs/DTEs

—_ —
15 ARCs

256 Kbps max line (V.24, V35, X.21)

Maximum per LCBB or LCBE :

- 15 lines with 64 Kbps speed
or
- 4lines with 256 Kbps speed

© 1997 IBM Corporation

ESCON Channel Adapter
ESCON Channel Processor Type 2
ESCON Channel Coupler Type 2*

Token-Ring Adapter
Token-Ring Processor Type 2
Token-Ring Interface Coupler Type 3

Communications Line Adapter
Communications Line Processor
Line Interface Coupler

Line Connection Box Base

Line Connection Box Extension
Active Remote Connector

* or ESCON Channel Coupler Type 1
(if installed)

3746TECS -
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I 0 -4 —=w

IBM Networking Hardware Division - 3746 PLM

CLA
LIC
CLP
LIC
CLA
| LIC
CLP
LIC
» CLA : Communications Line Adapter
e CLP: Communications Line Processor
e LIC: LineInterface Coupler

© 1997 IBM Corporation

3746 - CLP in Backup mode

CLA
LIC
CLP
LIC
CLA
X LIC
LIC
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IBM 3746 - CBSP2 and CBTRP2 Processors
(3746-900)

3746-900 <
with single CBSA -
3745 CCU
3745 (CCUA) < CBC M I
CBSP2 T
Service Token Ring < TIC3
/ N
H
Reserved for traffic service in
the case of a 3746 Nways Controller
3746-900 CBSA
with twin
3745 CCU 3745 (CCUA) <« CBC
CBSP2
Service Token Ring < TIC3 -
/ S
Reserved for traffic service in W
» CBTRA : Controller Bus and Token-Ring Adapter the case of a 3746 Nways Controllef |
e CBTRP2: Controller Bus and Token-Ring Processor T
Type 2 (same as TRP2) C
e« CBC: Controller Bus Coupler CBTRA H
e TIC3: Token-Ring Interface Coupler Type 3
3745 (CCUB) < CBC
» CBSA : Controller Bus and Service Adapter , CBTRP2
. Token Ring < TIC3
e CBSP2: Controller Bus and Service Processor Type 2
e CBC: Controller Bus Coupler
e TIC3: Token-Ring Interface Coupler Type 3
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3746 - CBSP2 Processor (3746-950)

3746-950 S
CBSA
W
u I
CBSP2
Service Token Ring < TIC3 T
/ c
Reserved for service traffic H
- CBSA . Controller Bus and Service Adapter
e CBSP2: Controller Bus and Service Processor Type 2
e TIC3: Token-Ring Interface Coupler Type 3
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ESCON Processor Sharing Rules

3745

3746-900

CDLC/ESCON

(Serial Optical Fiber)

HOST

| HOST

| LPAR

eny |,
e
3745 3746-900
- | R
E—
3745 3746-900

NCP-A §

/

a qp I 4

(PR

D

Hostlink

HOST or LPAR

S

TCP/IP
3.1 or Sup

NCP-B

IBM Networking Hardware Division - 3746 PLM

Y

© 1997 IBM Corporation

\\

LINK STATION
Same HOSTLINK

UP to 16
HOSTLINK
per ESCON fiber

Single ESCON optical fiber

UP to 16 LINK
STATION
per ESCON fiber

3746TECS -

54



[Ethernet Processor Sharing Rules

3745 3746-900
o | Ea

I I I
> TR/ENET
rlevel | NEXRT— | TRENET-

3745 3746-900
—\ A TRIENET
Sharing TRIENET
at —

Coupler/Port level

IBM Networking Hardware Division - 3746 PLM

© 1997 IBM Corporation

" APPN / HPR

and
DLUR (3270 support)
and

TCP/IP

APPN / HPR
and

DLUR (3270 support)
and

TCP/IP
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P Processor Sharing Rules (SDLC, PPP)

APPN / HPR
3745 3746-900 and
DLUR (3270 support)
and
| NCP-A B > TCP /1P
\A c 4 = e
L B :ErF::r)ne Relay
lﬁﬁﬁ! AT~
a4 O~
r level
APPN / HPR
3745 3746-900 and
DLUR (3270 support)
=0 SR T
O~
\\ sbLC
. O~
Sharing coLC
at
SDLC line level
3745 3746-900 { e
X
PPP
. O~
Sharing
at
PPP line level

IBM Networking Hardware Division - 3746 PLM

© 1997 IBM Corporation
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CLP Processor Sharing Rules (FR)

3745 3746-900
-
ol ~ " +ppP
/> |} — = +FrameRelay
i I
3745 3746-900
=
. | \ FR
~ @ O~
FR
—
3745 3746-900
FID4 (\) DLCI
DLCI
FID4 //\\ DLCI
| DLCI
FRFH = \\/} DLCI
.~ Same Frame Relay line

IBM Networking Hardware Division - 3746 PLM

© 1997 IBM Corporation

3746TECS - 57



r level

Sharing
at
X.25 line level

Sharing
at
X.25 VC level

3745

P Processor Sharing Rules (X.25)

3746-900

APPN / HPR
and

\

g TCP/IP
L~ spLC

C B D Y -

L | X +FrameRelay

DLUR (3270 support)
and

| T+x.25
O~
APPN / HPR
and
3745 3746-900 DLUR (3270 support)
and
B TCP/IP
T X.25
O~
\ X.25
obLC X.25
= APPN / HPR
DLUR (3270 support)
IP
3745 3746-900
CP X.25 VC
obLC X.25VC
TE— X.25 VC
NCP_B | oDLC E 9 X.25VC
X.25 VC
T e— X.25 VC
o
N samex.251ine

IBM Networking Hardware Division - 3746 PLM
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X.25 Support (1)

1.
- Available
(basic support NPSI)

2.
= Available
(NCP 7.3, NPSI 3.8)

3.

- Available (MVS, VM, VSE)
e NCP 7.4 + feature number 5030
(X.25 support) on the 3746-900
e NPSI is not needed if X.25 is used
only for SNA traffic (QLLC)

4.&5. & 6.
- Microcode D46130 (ECA 167)

IBM Networking Hardware Division - 3746 PLM

3745 3746-900
CP
vy
4 5 6
| 3
: I
1 \ 4

X.25

© 1997 IBM Corporation

Upto2 Mbps —»

» APPN/HPR
» LEN

»T2.0

T4

» Native X.25
- P

<

Options 3,4and 5 :
SNA/X.25 (QLLC)

» APPN/HPR

» LEN

»T2.0

» T4 (options 2 or 3)
» Native X.25 (option 2)

» 1P
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5 Support (2)

3746-950
cpP
APPNJDLURY 1P
. & O. 4‘ 5 6
rocode D46130 (ECA 167)
;
Options 4 and 5 :
Upto2Mbps — > D {SNAIX.ZS (QLLC)

~ APPN/HPR
~ LEN

- T2.0

- 1P
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e INN
e BNN
e BAN
e FRFH

IBM Networking Hardware Division - 3746 PLM

me Relay support

4 Functions

(Intermediate Network Node)
(Boundary Network Node)
(Boundary Access Node)

(Frame Relay Frame Handler)

© 1997 IBM Corporation
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3746 - Frame Relay Introduction (1/2)

and 3746 can play 2 roles in a Frame Relay network

d Points (FR -DTE) with RFC1490 standard. It allows Multiprotocol
nsport on a single DLCI. Both format are supported :

FC 1490 "Routed Format"
INN, BNN, APPN and HPR (with ERP) use LLC2 type of protocol as secured
format

e RFC 1490 "Bridged Format"
BAN function (Boundary Access Node)
All messages use 802.5 frames over the Frame Relay network.
Local LAN addresses (MAC address ) are carried over the Frame Relay network.

2. Switching Points (FR-DCE) provides Frame Relay Frame Handler (FRFH)
function
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3746 - Frame Relay Introduction (2/2)

A/HPR Traffic uses RFC1490 standard in both "Routed" or "Bridged"
mat

N Traffic
U4 to PU4 communication (3745/3746-900 and NCP)

NN Traffic
U2 to PU2 communication
Type 2 to Type 2.1 (LEN) communication

¢ ISR APPN Traffic
Intermediate Session Routing = APPN base

e HPR Traffic (with ERP)
Error Recovery procedure at link level

e HPR Traffic (without ERP)
Error Recovery procedure done at HPR(RTP) End Points

2. IP Traffic uses RFC1490 standard in "Routed" format

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation 3746TECS - 64



lable

CP 7.3 (HPR and IP)
CP 7.1 (other traffics)
CP 6.1 (INN)

lable
CP 7.3 (HPR)
= NCP 7.2 (other SNA traffic but IP)

3

- Available
= NCP 7.3 + microcode ECA 138

4.85. 6.

- Available
= microcode ECA 159 (HPR and IP)

*in options 1, 2 and 3, APPN is supported by
NCP/VTAM Composite Network Node

IBM Networking Hardware Division - 3746 PLM

C1490 - "Routed" Format (1/2)

3745 3746-900
cpP
NCP
3 sep
2
1
—

F/R

© 1997 IBM Corporation

T4

»T2

» LEN

~ APPN

» HPR ERP

» HPR non ERP
- |IP

» T4 (option 2)
-T2

» LEN

~ APPN

» HPR ERP

» HPR non ERP
~ IP (option 6)

3746TECS - 65



C1490 - "Routed" Format (2/2)

3746-950
cP
APPNJDLURY 1P |
4‘ 5 6
\4
4.85.86. |_+_|
- Available
= microcode ECA 159 (HPR and IP)
-T2
- LEN
~ APPN
» HPR ERP
» HPR non ERP

- 1P

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation
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C1490 - "Bridged" Format (1/2)

T2

T4 (option 2)
LEN

APPN

HPR ERP
HPR non ERP

3745 3746-900
BAN Function cP
N C P
3 4
able
P73 2 l
1 A\ 4
- Available I_Y_I IJ_I
= NCP 7.3 + microcode ECA 138
= NCP 7.5 +microcode ECA 157
(INN flows)
3.a4. i .
- Available TLEN F/R :
» HPR ERP -
» HPR non ERP -
Router Router
2210 2210
or or
2216 2216

* APPN connections over paths 1 and 2 are supported by NCP/VTAM
Composite Network Node

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation
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BAN Function

3.&4.
- Available

IBM Networking Hardware Division - 3746 PLM

C1490 - "Bridged" Format (2/2)

3746-950

cP

3

i

-

Router
2210
or
2216

© 1997 IBM Corporation

-T2

~» LEN

~ APPN

» HPR ERP

» HPR non ERP
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me Relay FRFH Support (1)

le
3745 3746-900
6.2

o amll o

le
72 NCP Control l cp
Control
3
1 2 4
le
= NCP 7.4 + microcode D22560D -
ECA 146

4.
- Microcode D46130 (ECA 167)

Q\
FIR FIR

22

! !

Any FRTE—» <. Any FRTE
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icrocode D46130 (ECA 167)

IBM Networking Hardware Division - 3746 PLM

me Relay FRFH Support (2)

3746-950

CP
Control

4

© 1997 IBM Corporation

a2

F/IR

l

<. Any FRTE
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3746-900 - ISDN support

3745 3746-900
vailable NCP
vailable (NCP 7.2 + microcode £
22510K - ECA 142)
1 2
- LP - LP PRIMARY
- Available (NCP 7.5 + microcode {f;:'PTER
D46120 - ECA 159) 1 =
X.21 X.21
TA TA oRl
BRI (basic access) BRI
rPRI (primary access) o PRI
/\

TA : ISDN terminal adapter. For instance,
~ IBM 7820 (basic access)
» HITACHI-TA (primary access)
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90 Parallel Sysplex

» Coupling facility : sharing of data, control
» Dedicated processor (9674) in production
¢ LPAR option for tests (on 9021-711 or CMOS 9672)
o Availability through multiple CFs

» 2t0 32 processors :
« MVS/ESA SP Version 5
» ES/9000 9121-511 or 9021-711
« CMOS 9672

- Parallel processing architecture :
o Compatibility with existing applications
e Processing capacity
e Modular expansion
e Cost reduction
o Availability

LU6.2

LU2

PARALLEL
SYSPLEX

COUPLING
FACILITY

VTAM1 VTAM2 VTAM3 VTAM4
|0|031 I lcu:sz I lcu:sa I |CICS4 I

ESCON
DIRECTOR

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation
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S/390 Parallel Sysplex : Generic Resources

(1/2)

»NN: Network Node
»EN: End Node
» CDS : Central Directory Server

- Single system image :

e User connects to generic CICS
name, not worrying about the
CICS system that will host him

IBM Networking Hardware Division - 3746 PLM

SYSPLEX

PARALLEL

COUPLING
FACILITY

VTAMA

NN
CDS

VTAM1 VTAM2 VTAM3 VTAM4
EN EN EN EN
|CICSl I |C|csz I |CIC83 I |CICS4 I

LUG.2

ESCON

J

/

LU2
PU2

CICS Logon

© 1997 IBM Corporation

DIRECTOR

VTAMB
NN
cDs PaTa\\e
opn necess?”
P‘.;,»\Jsp\e" eV
LU2
LU6.2
LU2
PU2
LU2
PU2

3746TECS - 74



S/390 Parallel Sys

2/2)

» The VTAM NN can choose among 3 different

applications :
» Balancing of VTAM sessions
e MVS 5.2 Work Load Manager
s /TAM Generic Resource Exit

» Parallel Sessions (LU 6.2) :
¢ Information stored at CF level

» Session initialization :

nlex : Generic Resources

e The VTAM NN receiving the instruction

requests information stored in

the "Coupling Facility"

IBM Networking Hardware Division - 3746 PLM

PARALLEL - CICS:
COUPLING
SYSPLEX FACILITY «CICS1  VTAM1 500
r) L]
acs ~ CICS2  VTAM2 300
«CICS3 VTAM3 0
«CICS4 VTAM4 1000
VTAMA VTAM1 VTAM2 VTAM3 VTAM4 | [vTAMB «LU1 CIcsi, Cics
o LU2 CICS3, CICs
NN EN EN EN EN NN
CDS CDS
[cics: | [cicsz | [cicss | [cicsa |
/ ESCON
DIRECTOR
LU2
LU6.2
LU2
PU2
LU2
LU6.2 -1
LU2
CICS Logon
PU2

© 1997 IBM Corporation
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Generic Resources : Dependent LU access

(1/4)

» CNN : Composite Network Node
(VTAM + 3745/NCP)

» BE: Boundary Function
(through NCP or VTAM)

» Use of a 3745/6 NCP :

e Data flow transits directly from
terminal to application thanks to

CNN function

IBM Networking Hardware Division - 3746 PLM

PARALLEL

COUPLING
o A

VTAMA VTAM1 VTAM2 VTAM3 VTAM4 VTAMB
NN EN EN EN EN NN
| CDS CDS
cics1 cics2 cicss cics4
ESCON
DIRECTOR APPN
CNN
LU6.2
T2.1
—>
LU2
PU2

© 1997 IBM Corporation

LU2
PU2

LUG.2
T2.1

LU2

PU2

LU2
PU2
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Generic Resources : Dependent LU access

(2/4) i

COUPLING
o /\

VTAMA VTAM1 VTAM2 VTAM3 VTAM4 VTAMB
NN EN EN EN EN NN
» DLUR :Dependent LU Requester cics1 cics2 CIcs3 Cics4

» DLUS : Dependent LU Server

ESCON
DIRECTOR

3746-950
DLUR

© 1997 IBM Corporation

- Use of a 3746 Nways
Controller :

e Data flow transits directly from
terminal to application thanks to the
3746 Nways Controller DLUR
function

IBM Networking Hardware Division - 3746 PLM

APPN

>

LU2
PU2

LUG.2
T2.1

LU2
PU2

LU2
PU2
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Generic Resources : Dependent LU access

(314)

COUPLING
SYSPLEX FACILITY

|

- Use of a 3172 ICP (or
equivalent router) :

e Data flow needs to go through the
Initiating VTAM "boundary
function”

+
LU2

PU2

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation

LU2
PU2

LUG.2

T2.1

=

D

LU2
PU2

LU2
PU2
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Generic Resources : Dependent LU access

(414)

» Use of OSA adapters :

e Data flow must go through
Iinitiating VTAM "boundary
function”

IBM Networking Hardware Division - 3746 PLM

PARALLEL

COUPLING
o A

NN EN EN EN EN
CDS

NN
CDS

CICSl CICS2 CICSS CICs4

VTAMA VTAM1 VTAM2 VTAM3 VTAM4 VTAMB J

PPN

ESCON
DIRECTOR

Token-Ring, Ethernet or FDDI

LUG.2
T2.1

LU2

© 1997 IBM Corporation

LU2
PU2

LUG.2

T2.1

=

LU2
PU2

D

LU2
PU2
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S/390 Parallel Sysplex : Multi-Node
Persistent Sessions,(1/5)

COUPLING
o /\

\
LVTAMA \ VTAM4 VTAMB J
NN A EN NN
» MNPS function available March 28, 1997 with : cDs cDS
' cics3 e
 VTAM V4 R4 R pard
s C/S for MVS/ESA R2 P ﬂec\e\,e\
» HPR : High Performance Routing ) escon
e RTP : Rapid Transport Protocol A DIRECTOR
I i ’) LU2
PU2
increé )
P\\Ia\\ab\(\a\ S onds ey
if HPF; of syspier LU6.2
scoP
- MNPS (Multi-Node Persistent
Sessions) Function : L2

PU2

LU2
LUG.2 PU2

LU2

e [n case a sub-system on another
processor is restarted, VTAM
sessions are maintained

PU2
IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation

3746TECS - 80



S/390 Parallel Sys olex : Multi-Node

» CNN : Composite Network Node
(VTAM + 3745/NCP)

» RTP Rapid Transport Protocol

VTAMA VTAM1 VTAM3 VTAM4
NN EN EN EN
CDS

CICS3 CiCs4

VTAMB

NN
CDS
DLUS |

» Use of a 3745/6 NCP :

e The 3745/6 NCP does not support
RTP, although it supports
intermediate HPR routing. RTP
needs to be done outside the
3745/6.

CNN

@

IBM Networking Hardware Division - 3746 PLM

© 1997 IBM Corporation

/

ESCON
DIRECTOR

LU6.2
T2.1

LU2
PU2
LU2
PU2
LU2
PU2
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S/390 Parallel Sysplex : Multi-Node

Jr—\

Persistent Sessions: ( (MA

VTAMA VTAM1 VTAM3 VTAM4 VTAMB
NN EN EN EN NN
» DLUR : Dependent LU Requester cDS CDS
DLUS CICS3 CICs4 DLUS
» DLUS : Dependent LU Server
ESCON
\ DIRECTOR R

3746 950

» Use of a 3746 Nways Controller :

e The 3746 Nways Controller supports HPR
iIntermediate routing as well as RTP.
Therefore, RTP can be done at 3746
level.

LUG.2

/

T2.1

LU2
PU2

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation

DLUR

LU2
PU2
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S/390 Parallel Sysplex : Multi-Node

Persistent Sessions (%

L VTAMA

- Use of a 3172 ICP (or equivalent) :

e The 3172 ICP uses LSA channel protocol,
over which VTAM does not support HPR.
Data flow must therefore go through
Initiating VTAM NN.

LUG.2

T2.1

LU2

PU2

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation

LU2
PU2

LUG.2

T2.1

=

>

LU2
PU2

LU2
PU2
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S/390 Parallel Sysplex : Multi-Node
Persistent Sessions-(5/5) ...

COUPLING
SYSPLEX FACILITY

|
ESCON
DIRECTOR
Token-Ring, Ethernet ou

FDD

LU2
PU2

LUG.2
T2.1

» Use of OSA TR, Ethernet or FDDI

adapters :

e These OSA adapters use LSA channel
protocol, over which VTAM does not
support HPR. Data flow must therefore go
through initiating VTAM NN.

=

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation

LU2
PU2

LU2
PU2

D
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ESCON with 3745 + 9034 configuration

VTAM

VTAM

VTAM

VTAM

CHPID

» Conhecting a 3745 to ESCON
hosts implies use of 9034

converters :

e Performance is limited to parallel

channels'
e Multiple channel attachments

IBM Networking Hardware Division - 3746 PLM

4,5 Mbytes / sec.

b

3745

© 1997 IBM Corporation

ESCON
Director

3745
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ESCON with 3746-900 configuration

VTAM

VTAM

VTAM

VTAM

CHPID

> The 3746-900, with its ESCON
attachments, benefits fully
from ESCON architecture :

e Ease of cabling, functions,
performances.

17 Mbytes / sec.

_

3746-900

IBM Networking Hardware Division - 3746 PLM

© 1997 IBM Corporation

ESCON
Director

3746-900
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ntents

= The 3746 Expansion Unit Model 900
= The 3746 Nways Controllers
= Integration of 3746 Nways Controllers in an SNA network

= The 3746 Nways Controller IP Router

= An example of staged evolution from 3745 to 3746-950
= 3746-900 and 3746-950 Adapters

= 3745 and 3746 Controllers : details of X.25, Frame
Relay and ISDN supports

= The 3746 Nways Controllers & Parallel Sysplex

= 3746 Nways Controller Connectivity

= Data flow control : CIR & BRS

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation
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IBM 3746-950 - Connectivity (1/2)

e Note 1 : These capacities, as well as IP
cache size (and the number of CLP lines)
are interdependent. The maximum amounts
shown here cannot be obtained
simultaneously on the same adapter :

e The number of adjacent APPN/HPR/DLUR nodes

will only be maximum if the number of
APPN/DLUR sessions = 0 (ANR traffic only)

e The number of APPN/DLUR sessions can only
be maximum if the number of adjacent APPN/
HPR/DLUR nodes = 1.

e Note 2 : From an adapter point of view, as
well as on a global level, there is no limit to
the number of ANR sessions, nor to the
number of adjacent IP stations.

IBM Networking Hardware Division - 3746 PLM

Case 1l:

IP is not used

ESCA

ESCP2 — ESCC2 > ESCON

\.) * Connected HOSTS and LPAR ———» 16 max.

* Connected VTAM and TCP/IP ———» 16 max.

S * APPN/DLUR Sessions
TRA
w
| =~ TIC3 » Token Ring
T TRP2
= TIC3 » Token Ring
C
H

\., ¢ Adjacent TR nodes ——+—>» 1400 max.
* APPN/DLUR over TR Sessions ~ —4———» 5000 max.

CLA
iCBTRP2 | |
T 14500 max. |
— LIC > Line
CLP
— LIC > Line (nes)
\_C‘,\\\'\eS
(or 205°
\ *Adjacent SDLC Nodes QL» 950 max.

* APPN/DLUR over SDLC Sessions —Y—» 3500 max.
* Adjacent FR/X.25 Nodes —» 1000 max.
* Sessions APPN/DLUR sur FR/X.25 — 3600 max.
*DLCIF/R » 500 max.

© 1997 IBM Corporation

——» 4600 max. (depends on
IP cache size)

See note 1

See note 1
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IBM 3746-950 - Connectivity (2/2)

3746-950 Connectivity :

Product plan

30/06/97 preview

Max. 4000 nodes connection
Max 12000 APPN/DLUR sessions
Max. 120 active lines

—» 5000 —» 5000+
—» 15000 —» 15000+
> 120+

5000 IP destinations

IBM Networking Hardware Division -

3746 PLM

ESCA

ESCP2

ESCC2

3

Case 2:

TRA

TRP2

TIC3

P

- ESCP2 caches :

1000 IP destinations
ESCON - TRP2/CLP caches :
100 IP destinations

\.) » Connected HOSTS and LPAR——» 16 max.
* Connected VTAM and TCP/IP —————»
¢ APPN/DLUR Sessions ———» 4300 max. (depends on

16 max.

IP cache size)

Token Ring

TIC3

1

y

Token Ring

I 0O 4d—=w

CLA

\o - Adjacent TR Nodes
« APPN/DLUR over TR Sessions ————# 4000 max.

CLP

LIC

>

————————¢——» 1200 max.

LIC

\-) « Adjacent SDLC Nodes
« APPN/DLUR over SDLC Sessions —Y—» 2650 max.

See note 1
» Ligne )
\C ines
(or 20°
—Y » 700 max.
——  » 1000 max. See note 1

« Adjacent FR/X.25 Nodes

* APPN/DLUR over FR/X.25 Sessions —» 2750 max.
*DLCIF/R

© 1997 IBM Corporation

» 500 max.
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3746-900 NN :

e Adapters are shared between NCP and CP
processors : the numbers shown here give the
possible total for both NCP + CP ressources

e Furthermore, for ressources under CP control,
the same considerations as for a 3746-950 have
to be taken into account (at each adapter level
as well as globally)

e The APPN/HPR code can be loaded selectively
for each adapter type.

If the code is loaded on the CLP, the global
connectivity (NCP + CP) is decreased :

- Adjacent FR/X.25/ISDN nodes : 1000 max.

- DLCI FR =500 max.

(see *)

IBM Networking Hardware Division - 3746 PLM

6-900 Connectivity

ESCA

ESCP2 1 ESCC2 » ESCON

\) e Connected HOSTS and LPAR——» 16 max.
« Connected VTAM and TCP/IP———» 16 max.
S TRA
W
| — TIC3 » Token Ring
TRP2
T — TIC3 > Token Ring
C
k) « Adjacent TR Nodes » 2000 max.
H
CLA
— LIC » Line
CLP In case of APPN/HPR
—  LIC » Line or IP utilization :
k) « Adjacent SDLC Nodes ——— > 1000 max. \2
* Adjacent FR/X.25/RNIS Nodes

»

*«DLCI F/R

© 1997 IBM Corporation

>

3000 max{(or 1000 max.)
3000 max.|(or 500 max.)
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ntents

= The 3746 Expansion Unit Model 900
= The 3746 Nways Controllers
= Integration of 3746 Nways Controllers in an SNA network

= The 3746 Nways Controller IP Router

= An example of staged evolution from 3745 to 3746-950
= 3746-900 and 3746-950 Adapters

= 3745 and 3746 Controllers : details of X.25, Frame
Relay and ISDN supports

= The 3746 Nways Controllers & Parallel Sysplex
= 3746 Nways Controller Connectivity

= Data flow control : CIR & BRS

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation
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Committed Information Rate (1/2)

(Bc+Be) / Tc
Bc/Tc

3746 Nways Controller
Be/Tc

on a DLCI, the flow authorized on the DLCI goes
from (Bc +Be) / Tc to Bc/Tc =CIR.

J Bc/Tc

[ 1
In case a congestion signal (BECN) is received u ' U u
[ ] ]

(Bc+Be) / Tc
Bc/Tc

A BECN | Access Rate
v
>
A BECNJ_ Access Rate
v
Hypothesis : Bc =0
>
A Access Rate

Hypothesis : Be =0 BECNl

3>
>

A Access Rate

BECNl

FRAME
RELAY

N |

IBM Networking Hardware Division - 3746 PLM © 1997 IBM Corporation

DLCI : Data Link Control Identifier
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Committed Information Rate (2/2)

3746 Nways Controller

—> > @~ +—>

DLCI

DLCI

DLCI

DLCI

IBM Networking Hardware Division - 3746 PLM

e Bc:
e Be:

Commited Burst Size

Excess Burst Size

Committed Rate Measurement Interval

BECN |

Ll
I_= o
Lol

Access Rate

v

(Bc+Be) / Tc

Bc/Tc

BECNJ.
v

Access Rate

/s
A

]

Q

Be/Tc

Hypothesis : Bc =0

A
>

Access Rate

Bc/Tc

Hypothesis : Be=0 BECNl

Access Rate

BECNl

(Bc+Be) / Tc

Bc/Tc

I
>

© 1997 IBM Corporation

« BECN : Backward Explicit Congestion Notification

* FECN : Forward Explicit Congestion Notification

3746TECS -
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ndwidth Reservation System

In case limit is exceeded, a definite
percentage of bandwidth is reserved
to each traffic category :

SNA, APPN/ISR, HPR with ERP

HPR without ERP

3746 Nways
Controller

Sockets 1
Sockets 2
Sockets 3
Sockets 4

® -
® Sockets 10

® Other IP traffic

FRAME
RELAY

\/ DLCI : Data Link Control Identifier
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