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Objectives

Upon completion of this course the student should
be able to: :

Select and code the macros to define:

An X.25 physical interface from NPSI to a PSDN

Virtual circuit connections to SNA and non-SNA
DTEs

Definitions required by NCP and VTAM to support
SNA Applications

Definitions required by OSl/Communication
Subsystem (for MVS and VM)

Definitions required by TCP/IP (for MVS and VM)
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‘Agenda

X.25 Introduction
NPSI Overview
NPSI Definition
Class Exercise
OSI/CS and GATE
GATE Fast Connect
TCP/IP and DATE

Management Considerations
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X.25 INTRODUCTION

PART A.

X.25 INTRODUCTION
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X.25 Topic Objectives

€ The subtopics included in this X.25 overview:

o Comparison of X.25 to more widely known
connections

e

ﬂ:rr?went | Switched Virtual Ci

° X.25 Component Identification

X.25 Physical Level Interfaces

° X.25 Link Level and LAPB link protocol

X.25 Packet Level Formats / Protocols

Subscription Considerations
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Leased/Circuit Switched Connectivity
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NOTES: LEASED AND CIRCUIT SWITCHED COMMON CARRIERS
¢ Common Carrier provides a dedicated end-to-end connection between
end users via "Access Services"™
o. Dialing procedures to a Public Switched Telephone Network (PSTN) and
interface signaling procedures that enable access to other equipment
e Leased lines are accessed via interface signalling procedures to
enable the carrier link
"Connection Management” implemented via data link control protocols
(SDLC, BSC, S/S....) are unknown to the carrier
¢ End users must implement compatible high level protocols (SNA, O0SI,
TCP/IP...)

Proprietary protocols run from DTE to DTE, contrasted with X.25 which
is a local protocol from DTE to DCE (the DCE being the packet switches
exposed interface to the device).

4
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Packet Switched Data Networks

DTE
TERM

ju I .
HOST SHARED : DATA PACKETS
CIRCUITS

DTE

| TERM

DTE

NOTES: PACKET SWITCHED CARRIER USING X.25 INTERFACES
¢ Common Carrier provides a leased access line to attach to the
packet switch

¢ Users implement X.25 packet protocols to use the PSDNs "Access

Services"”
to obtain vircual circuits to other users

¢ Virtual circuit "Connection Management™ is performed by passing
special "data packets" between users. ‘v,

& Virtual circuits can be either PERMANENT (PVC) or SWITCHED (SVOC).
Differences between a PVC and an SVC exist only in the PSDN subscriptior
and the packet protocols required to establish an SVC connection, or

Virtual Call.
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Packet Switched Data Networks motes

Packet Switched Data Networks

¢ Physical access to the PSDN

The physical access link to the carrier network (the PSDN) is via

a leased line for the purposes of 0SI/C.S.. The X.32 CCITT
Recommendation does allow for dial up connections through the PSTN for
X.25 interfaces but is not supported by NPSI or the 9370 TSC so it is
omitted here.

€& Access Services

once the local X.25 interface is enabled for communication (physical

and link levels) the DTE or the DCE may use Call Packets to enable
communications over virtual calls (switched virtual circuits) similar in
concept to a circuit switched line. Permanent Virtual Circuits

are Reset by the DCE to notify the DTE that it may communicate with its
partner, similar to a leased line where carrier detect allows a user to
communicate with its partner.

¢ Connection Management
Connection management of a SDLC line consists of xmit and receive of
SDLC commands and responses to provide for management of the end to end
link between users. End to End Connection management in X.25 is not e
performed at the link level since the X.25 link level signalling
terminates at the packet switch. It is therefore incumbent on the DTEs
to pass special data and control packets (or protocol data units) to
manage the virtual circuit connection.
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X.25 PSDN Components

DTE —PCE}={DCE DSE |====H DSE —DCE™=4DCE DTE
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NOTES: X.25 COMPONENTS

2

L 4

Data Terminal Equipment (DTE) -
Terminal, Controller, or Host Implementing X.25 Protocols
Data Circuit Terminating Equipment (DCE) -

Modems perform data circuit terminating functions for analog lines

Data Service Unit/Channel Service Units (DSU/CSUs) are used to
terminate digital lines from the carrie#

Data Switching Equipment (DSE) -
Intelligent controller implementing X.25 interface for user
attachment, providing its own internal network architecture to route

data to other packet switching nodes

Data Switching Equipment (DSEs) are network or- communication
controllers that provide boundary links to attached DTEs that conform
to the CCITT X.25 Recommendation. They additionally provide links to
other switching nodes which are used to transport packets received
on the X.25 interfaces to DTEs attached to other DSEs.
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Connecting X25 DTEs

X.25 DTE PACKETS X.25 DTE
__ N

DTEIE- RS- 2.2 .0 0 O a2 Bl pTE
VIRTUAL CIRCUIT

PSDN

NOTES: CONNECTING X.25 DTES

In this scenario we assume that both devices are X.25 DTEs. This means
that both devices build packets to send through the PSDN network, and no
special considerations are required.
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Connecting NON-X25 DTEs

X.25 DTE PACKETS NON-X.25 DTE
- A
- —~
DTEIE-R-L. 2.0 0 8 _Sipp DTE
VIRTUAL CIRCUIT

PSDN

NOTES: CONNECTING NON-X.25 DTES

In this example, one of the devices involved is not an X.25 device.
Since only packets can be sent through the PSDN:

¢ Data from the non-X.25 DTE must be assembled into an X.25 packet.

¢ Data to the device must be disassembled from an X.25 packet to
device format.

. “y

¢ The component that performs this functioh is a Packet
Assembler / Disassembler, or PAD.
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Standard X.25 PAD

PACKETS
_;:.g_g_g_g.g__.; X.3 S/S
DTE PAD [T |TERM
VIRTUAL CIRCUIT :
i | i
] ] ]
1 ] ]
{ ! ]
1 PSDN i i
] L ]
i | ]
] L} ]
! X.29 | x.28 !
< >'e—>

NOTES: STANDARD X.25 PAD

In X.25, there is only one accepted "de-facto' standard PAD, as
defined by CCITT. (All other "PADs' are non-standard)

¢ X.3 defines PAD functions to process data to and from an asynchronous
ASCII device; commonly referred to as ThX.

& X.28 describes the protocol interface between the ASCII device and
X.3 PAD.

¢ X.29 describes the interface between the X.3 PAD and the remote DTE.
This communication is accomplished in special '"qualified' packets,
which will be described later.

.{'/.
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X.25 Multiplexing Technique
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NOTES: LOGICAL CHANNELS / MULTICHANNEL LINK

o6 & o

®

The physical access line between the DTE and the DCE is referred to
as the PHYSICAL CIRCUIT.

X.25 allows for multiplexing on the access line to a PSDN thru
logical channels

Each logical channel can support a single virtual circuit

Up to 4096 logical channels may be mapped to a physical circuit

The number of logical channels practical varies with the link speed
of the physical line and the thruput réépirements of the applications
using the physical line

Logical Channel Number 0 is USUALLY reserved, and therefore is not
available for data

Logical channel zero is reserved fo pass "Diagnostic™ and "Restart”
packets. This allows logical channel zero to be used to pass information
between the DTE and DCE/DSE that affects all logical channels on the link
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Permanent Virtual Circuits

NOTES:

4 Permanent virtual circuits are analogous to a leased line from a
common carrier. The carrier agrees to maintain information about the
connection in its switching nodes. When both DTEs have enabled their
interface to the network the line is immediately available for use.
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PVC Activation Reset

Reset by Network
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NOTES: PVC RESET / ACTIVATION

KWhen both DTEs on a PVC are activated, the PSDN network sends a
Reset Indication packet to notify the DTEs that the PVC is active.
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- Switched Virtual Circuits

Non-SNA

0S|

15

NOTES: SWITCHED VIRTUAL CIRCUITS

¢ PSDN users subscribe for a line to the network and access to the
networks "facilities™ and services

Users enable their interface to the network using the X.25 CCITT
procedures

Access to other DTEs is accomplished by sending a Call Request Packet
to the DSE, identifying the Called DTE Address the device

DTE addresses are assigned by the network provider, most commonly

by using the X.1l21 addressing format

Switched virtual circuits are also réferred to as "Virtual Calls"™

¢

¢

¢
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Call Establishment

- NOTES:

DTEs place "Call Request”™ packet on the highest numbered outgoing
logical channel available
The DCE/DSE presents a "Incoming Call™ packet to the DTE on the
lowest incoming logical channel available ’
The DTE receiving the incoming call may then either issue a

"Call Accepteu”™ or a "Clear Request”™ packet to the DSE/DCE

The network passes a "Call Connected™ packet or a "Clear Indication”™
to the Calling DTE to update it on the status of the circuit

"Data Packet™ flow will be allowed if the circuit is connected

¢ & o & o

The DTE building the "Call Request™ may select "Facilities™ it has

Call Establishment

DTE - JCE DCE DTE
cary | NETWORK
- -d G
\cm‘\\
e
-7 \
cNU-ED' ‘(Sb”"
gct
co el ‘y
-, -
DATA _A .
74. ——]
P R

/

subscribed to the network for, and may pass "Call User Data™ that is
meaningful to the receiving DTE. The Call User Data byte 0 (CUDO) is
looked at by NPSI as a "protocol id".

The DTE receiving the incoming call may then either issue a
"Call Accepted™ or a ."Clear Request™ packet to the DSE/DCE after

validating the "Calling DTE Address™ and other fields (facilities, Call

user datajyeec.)
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X.25 Interface Levels

X.25 LEVELS
Customer
Premises
PACKET
OTE DCE NODE

.! z} AAL

Level 1: PHYSICAL

Level 2: LINK
\ .
Level 3: PACKET

h 4
To Remote DTE Through
Packet-Switched Network

NOTES: THE X.25 INTERFACE IS DEFINED IN THREE LEVELS
& Physical Level
e X.21 and X.21 bis (Modem or DSU/CSU) interface cabling/signalling
¢ Link Level .
e Link Access Protocol Balanced (LAPB) plus Data Link Control
Procedures/Framing
¢ Packet Level
e Packet formats/protocols and management of one or more
communication channels
174
The X.25 environment isolates the DTE frém the internal architecture
of the Packet Switched Data Network. In the public X.25 PSDN environment
a customer leases an access line to the network (and is provided not only
the line but also the modem (or DSU/CSU) pair to terminate the line).
Since the PSDNs exposed interface to the customer site is the modem (or
the DCE) X.25 is referred to as the DTE/DCE interface even though the
link and packet layers define protocols between the DTE and the DSE.
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The Physical Level

X.25 Physical Level

Interfaces to Modem or DSU/CSU

S apport for common intédaces included in X.21 bis
Recommendation

RS-232/V.24
V.35

Support for high speed digital interfaces
X.21

NOTES: 37XX OFFERS X.21 AND X.21 BIS INTERFACES
e 3720 and 3725
o X.21 pis: LIC1l - 19.2 kbps, LIC2 -xx.¥x kbps, LIC3 - 128 kbps

o X.21: LIC 4A up to 9.6 kbps, LIC 4B - 128 kbps

e 3745
e X.21 bis: LICl, LIC3, LICS5 - 4.8 to 14.4 kbps, LIC6 - 9.2 to 56 kbps
o X.21: LIC 4A, LIC 4B

The HONE configurators for the 37XX controllers and the SNAPSHOT
performance tool support X.25 line configurations for both the NPSI and
XI Program Products.
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The Link Level

Framing Structure

Link Level Addresses
Command Framing
Information Framing
Frame Integrity Checking

Link Access Procedures
Link Setup/Takedown
Data Link Flow Control

Full Duplex Access
Point-to-Point Link Procedures

NOTES: THE LINK LEVEL IS'STRUCTQEED T0:

¢ Allow the DTE and DSE to act as peers on a point to point line
¢ Both parties may act as a primary link station to issues commands
¢ Both parties may act as a secondary link station to issues reswvonses

¢ Both parties may flow control the 1nterface to prevent overruns

7/
/
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The Link Level Frame

F Opt. F
L 1Al c!| 1| Fcs

NOTES: LINK LEVEL FRAME

9064609

®

Frames formats include: Supervisory, Unnumbered, or Information
Supervisory and Unnumbered frames carry HDLC LAPB commands/responses
Information frames carry Packets (Control or Data Packets)

The frame format is very similar to that of SDLC

Many commands/responses common to both SDLC and X.25 HDLC LAPB

Link Configurations

e SDLC allows for point-to-multipoint configurations

e HDLC LAPB requires a point-to-point configuration

Link Management

e SDLC allows for half duplex or full duplex link management

e HDLC LAPB requires full duplex management

Link Station relationships

e SDLC is a polled discipline with a master/slave or primary/secondary
relationship of DTEs (called Normal Response Mode)

e HDLC LAPB provides for a peer relationship of DTEs and allows either
side to initiate link command or data transmission in a asynchronous
manner, with provisions for resolution of command collisions
(called Asynchronous Balanced Mode)
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X.25 - Frame Field Definition

7E Checksum 7E
l' r--—-b' XiiO( ,‘l
FL Opt. F
L
A A C | FCS A
G G
DTE DCE/DSE
(_)_(_:PE_ Command
Response —-5:£E§>
Canuncnd-—5i92>

455:52;- Response

NOTES: FRAME FIELDS v
Flags - x'7E' bit pattern signals beginning and end of frame
Address - Point to Point link using only x'0l1' or x"03'

Control - Indicates frame contents (command/response, or a Packet)
Information - Field included in Information Frame only

FCS - Frame Check Sum -~ used by the receiver of a frame to verify
whether data received has been corrupted in transmission .

(X X X X/

The address assigned a DTE is x'01°'. This address in a command frame
indicates a command from a DTE. The same address in a response frame
indicates a response from the DCE/DSE. ~

The addréss assigned a DCE/DSE 4is x'03'. This address in a command

frame indicates a command from a DCE/DSE. The same address in a response
frame indicates a response from the DTE.
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LAPB Control Field Commands/Responses

X.25 Frame Control Field

COM- |RES- HEX
FRAME TYPE | W o Ioonse|  BIT DEFINITION | Pt
"1' Frames | | N (R) P N (S) OfxEven

'S' Frames | RR RR N(R)YPOOO 1]x1
) RNR RNR [N (R) /O 10 1|x5
REJ {N(R) F 100 1|x8
'U' Frames
SABM OO0O1TP1T 11 1]2F or 3F
DISC 0O10PO0O0O 1 1143 0rs53
UA 011F0O01 11630r73
DM OO0CO0OF 111 1]0FortfF
FRMR]1 OOF 011 1]870r97

NOTES: CONTROL FIELD CONTENTS
¢ Even numbered control fields identify the frame as an Information
frame, which includes a Packet in the I Field
¢ 0dd numbered C fields are either a LAPB command or response
e Supervisory frames ('S' Frames) are used for information frame flow
control
¢ Unnumbered frames ('U' Frames) are used for LAPB link contro.
commands/responses for link state control

! ;

7/
v
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LAPB Control Field Commands/Responses o

X.25 - Frame Field Definition
Receive Ready (RR' command v~ed to poll secondary for status

Receive Ready (RR) response used to acknowledge ready status
Receive Not Ready (RNR) response used to identify busy status
Reject (REJ) response rejects (information) frames received in error

Set Asynchronous Ba'anced Mode (SABM) used to initialize the DTE/DCE to the
information transfer phase

Disconnect (DISC) ‘terminates information transfer phase, identifying the
sender as unavailable

Unnumbered Acknowledgment (UA) acknowledges receipt and acceptance of mode
setting commands (SABM, DISC)

Disconnected Mode response used to identify that the device is logically
disconnected from the link :

Frame Reject response identifies that a received frame cannot be processed

Copyright IBM Corp 1990 INTRO-191



LAPB Link Setup Example

Link Setup Example

DTE | DCE/DSE
_ SABM (03 2F)
i SABM (03 2F)
-
DISC (01 53)
UA (01 73
< (01 73)
SABM (03 3F)
UA (01 73
< (01 73)

NOTES: LAPB LINK SETUP

1. Network broadcasts SABM commands with Poll bit off

2. DTE transmits Disconnect command to change its current mode

3. DCE acknowledges DTEs state change with UA response

4. DTE transmits SABM command with poll bit on

5. DCE acknowledges thé change in state té“&nfcrmation transfer phase
Link setup procedures may vary among PSDNs. The way NPSI reacts to
link level commands from the network is described in the X.25 NPSI

Diagnosis, Customization and Tuning manual LY30-5610. NPSI always sends

the SABM command to the network to signify that it is a DTE wishing
to communicate with the PSDN, and expects a UA response.
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-~ Information Frames

INFORMATION FRAMES

Y.25 DEFINET V X.25 DEFINED
F : F
L ! FlL
AjC i PACKET c
A ) S A
G ' G
L]
Packet _____|
Header 3> END USER DATA
DCE/DSE DTE
CALL REQUEST {eemefp - -
Control . h
Packets -
CALL CONNECTED |~ - .
Information N 4 ‘ .
Packets T—=CONNECT PDU |l

NOTES: .
¢ Information frames envelope packets on the link
¢ I-Field contents may be either
e Control Packets for the DTE/DCE interface or
¢ Information Packets containing End-to End protocol exchanges to be
forwarded by the PSDN to the remote DTE
¢ Information €rames may be sent in both directions at the same time
on this full duplex interface.
¢ Hithin the control field are the following bit indications
e N(s) - Send sequence number Rotates from 000 to 1ll
o N(r) - Receive sequence number Rofates 000 to 111
e P - Poll bit numbered O or 1
¢ S-Frames are used to flow control the link level I-Frame
transmissions
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X.25 Packet Structure

290600646 6o|Z

.
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GENERAL FORMAT LOGICAL
IDENTIFIER CHANNEL GROUP
Q "D 0 1 . NUMBER

LOGICAL CHANNEL NUMBER

PACKET TYPE IDENTIFIER

PACKET TYPE DEPENDENT FIELD

o
=
m
n

Q@ = Qualify bit - Used in "qualified data packets”

D = Delivery Confirmation Bit - Used to request delivery confirmation

from the remote DTE

01 - Specifies data packet flows are Modulo 8

10 - Specifies data packet flows are Modulo 128

LCGN - Logicat Channel Group Number - Range 0-15

LCN - Logical Channel Number - Range 0-255

Packet Type Dependent Fields - varies with type of packet built

Delivery confirmation can lessen thruput capabilities on

a virtual circuit; this is not used by 0SI/C.S., and is optional in the

standard

Packet level flow control is architected to be performed on the

boundary link between the DCE/DSE and the DTE during data transfer

e Modulo 8 uses a sequence numbering scheme that rotates through the
values of 000 to 111 (in bits)

e Modulo 128 uses a sequence numbering scheme that rotates through the
values of 0000000 to 1111111 (in bits)

The logical channel numbers defined for an X.25 interface are 0 to

4095, for a total of 4096 logical channels

b
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Data Packet Modulo 8

Data Packet

Bits
8 7 6 5 4 3 2 1
] General format identifier Logical channel -

Q D 0 1 group number
0 .
c 2 Logical channel number
t .
e
ta P(R) M| P 0

: User data :
(Modulo 8)

NOTES:

¢ Data Packet - Transferred between a DTE and the DCE/DSE to send data
to its virtual circuit partner

¢ Modulo 8 allows packets 000 to 111 (in bits) to be sent over the
logical channel before the DTE must get a Receive Ready Packet to allow
it to resume sending.

& The M bit is used to inform the receiver of the data packet thac
additional data from a information unit is continued in the next data
packet sent on this logical channel .

¢ Both directions are independently flow controlled in this manner.

4

If you recall there is also a Link Level Hindow which is the number of
frames sent from the DTE to the DCE (or the DCE to the DTE). If the 1link
level window upper edge is 7; and the packet window is 2 for each logical
channel; then 4 logical channels can have two packets passed at a time
within a single link window.
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Receive Ready Packet Modulo 8

DTE and DCE Receive Ready (RR) Packets

Bits
8 7 6 5 4 3 2 1
General format identifier
1 - Logical channel
0 0 o 1 group number
(o) N
c
t .
e 2 Logical channel number
t
8
Packet type identifier
3 P(R)
0 0 0 0 1
(Modulo 8)
NOTES:

. & Receive Ready Packet - Transferred between the DTE and DCE to
acknowledge the number of packets received

¢ This also opens the packet window of the receiver so that it may
resume transmitting packets on the specified logical channel

Copyright IBM Corp 1990 INTRO-24
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Receive Not Ready Packet Modulo 8

DTE and DCE RNR Packet Format

Bits
8 7 - 6 5 4 3 2 1
General format identifier
1 . Logical channel
o) 0 o 1 group number
O e e e e
c
; 2 . Logical channel number
t
s
Packet type identifier
P(R)
3 0 0 1 o 1
(Modulo 8)
NOTES:

¢ Receive Not Ready Packet - Transferred between the DTE and DCE to
acknowledge the number of packets received
¢ This leaves the packet window of the receiver closed so that it may

not resume transmitting packets on the specified logical channel
until it receives a RR packet
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Data Packet Modulo 128

Data Packet

- Bits
8 7 3 5 4 3 2 1
] General format identifier Logical channel
Q D 1 0 group number
o . .
c 2 Logical channel number
: .
e
t .
s 3 P(S) lo
4 P(R) M
User data

L4 .

(When extended to modulo 128)

NOTES:
-~ & Data Packet - Transferred between a DTE and the DCE/DSE to send data
. to its virtual circuit partner
¢ Modulo 128 allows packets 0000000 to 1111111 (in bits)
to be sent over .
the logical channel before the DTE must get a Receive Ready Packet to
allow it to resume sending. Both directions are independently 1low
controlled in this manner.
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Receive Ready Packet Modulo 128

DTE and DCE RR Packet Format

Bits .
8 7 6 5 4 3 2 1
] General format identifier Logical channel
0 o 1 0 group number
o) .
c 2 Logical channel number
t
e
t 5 Packet type identifier
8 0 0 0 0 0 o 0 1
4 P(R) o

(When extended to modulo 128)

NOTES:

& Receive Ready Packet - Transferred between the DTE and DCE to
acknowledge the number of packets received

¢ This also opens the packet window of the receiver so that it may
resume transmitting packets on the specified logical channel

Copyright IBM Corp 1990 ANTRO-27
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Receive Not Ready Packet Modulo 128

DTE and DCE RNR Packet Format

Bits
8 7 6 5 4 3 2 1
; General format identifier Logical channel
0 0 1 ] group number
o .
c 2 Logical channel number
t
e
t 3 Packet type identifier
s 0 0 0 0 0 1 0 1
4 : P(R) 0

(When extended to modulo 128)

NOTES:
-~ & Receive Not Ready Packet - Transferred between the DTE and DCE to
acknowledge the number of packets received
¢ This leaves the packet window of the receiver closed so that it may
not resume transmitting packets on the specified logical channel
until it receives a RR packet .
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Interrupt Packet

Bits .
8 7 8 5 4 3 2 1
4| General format identifier Logical channel
(see Note) group number
o) ' .
c 2 Logical channel number
t
e
t 3 Packet type identifier
s 0 0 1 0 0 0 1
4° Interrupt user data :
i i
NOTES:

¢ Interrupt Packet - A packet capable of carrying data to a partner

DTE that is not flow controlled with normal data packets

Copyright IBM Corp 1990 INTRO-29
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Interrupt Confirmation

DTE and DCE Interrupt Confirmation Packet Format

Bits
8 7 6 5 4 3 2 1
1 |General format identifier Logical channel
(see Note) group number
(o) e . e e e e e, e
c
.: 2 ) Logical channel number
t
s
Packet type identifier
3
o] 0 1 (1] o) 1 1 1
NOTES:

¢ Interrupt Confirmation Packet - Response from the partner DTE that
indicates that the interrupt data has been receiyed
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Network Reset of a VC

| Reset by Network

/'X’\
7 ~
td ~
<A N~ #
<o NS,
DTE | &&® "B | DTE
W (9
7 N
’ N
\ ]
N R
A <
Cotr 2
'V"/q" \;ﬁ“o
47/5\” \\?\%

NOTES: NETWORK RESET OF A VC DURING DATA TRANSFER.PHASE_

If the network DTE detects an error during data transfer it will send
a Reset Request packet to reset the packet level P(S) and P(R) counters
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DTE Reset of a Virtual Circuit

Reset by DTE

RESET
DTE ; ~~~1 Resey

T\0 \
CORV‘R“A \
\
1
[
]

/

P /

ReSE! - -
0
conrIRMAT!

NOTES:
N If a DTE detects an data transmission error it may issue a Reset
Request packet to reset the P(S) and P(R) counters
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Reset Request/Indication Packet

6

Bits
5 4 3 2 1

1 General format identifier

Logical channel
group number

Logical channel number

Packet type identifier
0

1 1 0 1 1

Resetting cause

8 7
(see Note)
2
(o)
c
t 5
e
t 0 0
s
4
5

Diagnostic code

NOTES:

¢ Reset Request - Issued by DTE to re-initialize the virtual circuit,
causing the network to discard packets in either direction.
Reset Indication - Issued by the DSE/DCE to notify DTE of a reset

logical channel.

L 4
¢ This also indicates a reason code for the notification.
¢

Reset Cause (Codes
e Xx'00' DTE Resetting
x'01' Out of order
x'03' Remote Procedure Error
x'05' Local Procedure Error
x'07' Network Congestion
x'11' Incompatible destination
x'1D' Network out of order
iagnostic codes too numerous to list
Diagnostic codes supported by NPSI listed and described in the

e e o060 00

LY30-5610 NPSI Diagnosis, Customization, and Iuning manual

Copyright IBM Corp 1990
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Reset Confirmation Packet

DTE and DCE Reset Confirmation Packets

Bits
8 7 ] 5 4 3 2 1
1 |General format identifier Logical channel
(see Note) group number
o e e e e
c
; 2 ) Logical channel number
t
s
Packet type identifier
3 ,
0 o) o] 1 1 1 1 1
NOTES:

- & Reset Confirmation- Issued by the DSE/DCE to confirm that the
logical channel/virtual circuit is being reset.
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Call Request/Incoming Call Packet

Call Request and Incoming Call Packets

Bits
8 7 U 5 4 3 2 1
1| General format identifier Logical channel
(see Note 1) group number

02 Logical channel number
c
t 5 Packet type identifier
e 0 0 0 0 1 0 1 1
; 4 |Calling 'DTE address length |Called DTE address length

. DTE address(es) .
: (see Note 2)[ o ) 0 0

Facility length

Facilities

-
s o d s o

Call user data

. s

NOTES: :

¢ Call Request - Issued by DTE to request a SVC

¢ Incoming Call - Issued by DSE/DCE to ask DTE to accept a call

¢ Some facilities you may request for NSPI subscription
e Fast Select Acceptance

Throughput Class Negotiation

Default Throughput Class Assignment

Closed User Group

Reverse Charging Acceptance

Flow Control Parameter Negotiation

Non-Standard default window size 7/

Non-Standard default packet size

¢ Calls from other OSI nodes to NPSI should contain a one byte protocol
dd in Call User Data byte 0 to signify to NPSI that this call is for
0SI/C.S.. The contents of the packet are evaluated by 0SI1/C.S..

¢ Protocol ids are discussed later in this topic
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Call Accepted/Connected Packet

Call Accepted and Call Connected Packets

o Bits
8 7 3 5 4 3 2 1
4| General format identifier Logical channel
(see Note 1) group number
02 Logical channel number
c
t 5 Packet type identifier
e 0 0 0 0 1 1 1 1]
; 4 |Csalling'DTE address length |Calied DTE address length
5 DTE address(es)
. (see Note 2)[ o 0 0 3)

(a)
Facility length

Facilities

Called user data(b)

NOTES:
< & Call Accepted - Issued by DTE to accept an Incoming Call
¢ Call Connected - Issued by DSE/DCE to confirm that its Call
Request has been accepted by the remote DTE

Copyright IBM Corp 1990 INTRO-36 IE}



Clearing By The DTE

Clearing by DTE

ClEag R
foues
\‘ - DT E
\Tee e
! T~ Z
DTE / R INoicarye)
y =~
N
A eru ™

o Er—14-
comw*“"“

NOTES:
¢ Clear Request - Issued by DTE to terminate an SVC

¢ Clear Indication - Issued by DSE/DCE to ask DTE to accept call
termination

¢ Clear confirmation acknowledges the end of the call

¢ A DTE may clear the call due to
e A normal end of communications over the SVC
o A error condition has been detected that the DTE cannot recover
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Clearing By The Network

Clearing by Network

DTE DTE
4
/" \
\ !
\ I'd
\ e of y
Co 4 v \0\\
W ¢l

NOTES:
- & Clear Indication - Issued by DSE/DCE to ask DTE to accept call

termination, due to a network detected problem
¢ Clear confirmation acknowledges the end of the call

¢ The Network may clear the call due to
e A error condition has been detected that the Network that

cannot be recovered
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Clear Request/Indication Packet

Clear Request and Clear Indication Packets

Bits
8 7 € 5 4 3 2 1
1 General format identifier Logical channel
(see Note 1) —_group number __ __
2 Logical channel! number
2 a Packet type identifier
t 0 0 o) 1 0 0 1 1
e 4 Clearing cause
t
g 5 Diagnostic code(a)
6| Calling DTE address iength |Cslied DTE address iength
7 DTE address(es) - |(b)
. (see Note 2) | O 0 0 0
Facility length
Facilities .
Clear user data )
NOTES:

¢ Reguests
¢ Provides
¢ Clearing
x*00"
x'01’
x'03’
x'05"*
x'09°
x'0B*
x'0D'
x'11°
x*'13’
x'15"
x*19°
x'21'
x'29'

e CIo 0080000000 00

termination of the call

Clearing Cause Code and Diagnostic code to the Network/DTE
Cause field

DTE Clearing

Number busy (or call collision)

Invaiid Facility request or invalid call

Network Congestion or incidents on the network

Out of order

Access barred

Unknown number

Remote procedure error

Local Procedure error

RPOA out-of-order

Remote DTE refuses reverse charging

Incompatible destination or end of out-of-order condition
Fast selection acceptance not subscribed

iagnostic codes too numerous to list
Diagnostic codes supported by NPSI listed and described in the

LY30-5610 NPSI Diagnosis, Customization, and Tuning manual
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Clear Confirmation Packet

DTE and DCE Clear Confirmation Packet Format

Bits .
8 7 g 5 4 3 2 1
General format identifier Logical channel
1 (see Note) group number
02 Logical channel number
]
t 3 Packet type identifier
f 0 0 0 1 0 1 1 1
8 4| Calling DTE address length

Called DTE address longthl

5° DTE address(es)

Facility length

Facilities

NOTES:

(a)

& Clear Confirmation - Issued by DTE or DSE/DCE to acknowledge the

termination of an SVC
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Network Reset of a PVC

Reset by Network

-, X ~
e ~
I d ~
< - ~ N
< (X
70 P
DTE | = "oy | DTE
W oy
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’ N
\ )
N R L ld
G <
CopEr )
Aey, N
'?41477 ‘\(\?““
Ox P

NOTES:

The way the network informs a DTE of the availability of a PVC is
via a reset packet with a reset cause code indicating that state change

If the network DTE detects an error during data transfer it will send
a Reset Request packet to reset the P(S) and P(R) counters
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DTE Reset of PVC

Reset by DTE

Yy |
T
N
EOUEST \_\‘ - DT E
DTE /) Ty —Resey
QESET - NDiCATIon -~
0
CONFIRM a N\
\
!
!
!
,I
resEl —d- 7
ConFIRMAT \ON

NOTES:

If a DTE detects an data transmission error it may issue a Reset
Request packet to reset the P(S) and P(R) counters
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Reset Request/Indication Packet

Bits
8 7 6 5 4 3 2 1
4 |General format identifier Logical channel
(see Note) group number
———————— 1
2 Logical channel number
(o)
c
t , Packet type identifier
e
t 0 0 0 1 1 0 1 1
-]
4 Resetting cause
5 Diagnostic code
NOTES:

® Reset Request - Issued by DTE to re-initialize the virtual circuit,
causing the network to discard packets in either direction.

¢ Reset Indication - Issued by the DSE/DCE to notify DTE of a reset
logical channel. This also indicates a reason code for the

notification.

Reset Cause (lodes .

x'00' DTE Resetting

x'00' End of out-of-order
x'01' Out of order

L

x'05' Local Procedure Error
x'07"' Network Congestion

x'0F"' Network operational

x'1D' Network out of order

x'03' Remote Procedure Error

x'09' Remote DTE operational

x'11' Incompatible destination

jiagnostic codes too numerous to list

.O..........O

Diagnostic codes supported by NPSI listed and described in the

LY30-5610 NPSI Diagnosis, Customization, and Tuning manual
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Reset Confirmation Packet

DTE and DCE Reset Confirmation Packets

Bits
8 7 6 5 4 3 2 1
1 |General format identifier Logical channel
(see Note) : group number
o e e e e
c
; 2 ) Logical channel number
t
s
Packet type identifier
3
0 0 (o] 1- 1 1 1 1
NOTES:

= ¢ .Reset Confirmation- Issued by the DSE/DCE to confirm that the
- logical channel/virtual circuit is being reset.
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Diagnostic Packet

Diagnostic Packet Format

Bits
8 7 T} 5 4 3 2 1
General format identifier
1 (see Note 1) 0 0 o 0
g 2|0 o o 0 0 ) 0 o
t
‘: 5 Packet type identifier
s 1 1 1 1 ) 0 0 1
4 Diagnostic code
5 .Diagnostic explanation
(see Note 2)
NOTES:

¢ Diagnostic Packet - Issued by DTE or DCE/DSE over logical channel
zero to pass diagnostic information, inappropriate to be passed
in the diagnostic field of a reset or clear indication packet
& Diagnostic codes supported by NPSI listed and described in the
LY30-5610 NPSI Diagnosis, Customization, and Tuning manual
Sample diagnnstic codes
e x'38' Any packet with packet length shorter than 2 octets
e Xx'40' Any packet with a invalid GFI (general format id)
o x'36' Any packet issued on an unassigned logical channel
4
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Restart Packet

Bits
8 7 6 5 4 3 2 1
1 General format identifier 0 0 o 0
(see Note)
210 0 0 (0] 0 0 0 0
(0]
c
t 4 . Packet type identifier
e , .
t 1 1 1 1 1 0 1 1|
s
4 Restarting cause
5 Diagnostic code(a)
NOTES:

«+ & Restart Packet - Issued by DTE or DCE/DSE over logical channel
zero to restart communications. All PVC logical channels are RESET.
All SVCs are terminated and must be set up again be the Calling DTE.
¢ Normally issued by NPSI to initialize the interface to the PSDN at
the packet level.
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- Restart Confirmation

Bits
8 7 6 5 4 3
General format identifier 0 0
(see Note)
210 0 0 0 0 0 0
0
c
t 5 Packet type identifier
e
t 1 1 1 1 (o} 1 1
s
4 Restarting cause
5 Diagnostic code(a)

NOTES:

¢ Restart Confirmation - Issued by DTE or DCE/DSE over logical channel
Zero to acknowledge the restart of communications.

-.Copyright IBM Corp 1990
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DTE Subscription Considerations

S
l!Dug
Virtual 33 3
=2

3090 3745 Circuits . . .

m 8 (5 R § eI B J—D- | Non-SNA
X.25 X.25

6
,y. ; osli

or
TCP/IP

0o

NOTES: DTE SUBSCRIPTION CONSIDERATIONS

Network address of each DTE

Permanent or Switched Virtual Circuits required
Links speed required to support expected utilization
Packet sizes the network allows you to use for data
Flow control options allowed by the network
Optional User Facilities needed by the DTE

XXX

The PSDN that you are dealing with should be consulted to find out
what level of support they provide for the X.25 interface. Generally
a "subscription form™ is filled out for each device attached to the
PSDN. Browsing a blank copy of the form will generally identify the
options available from that carrier.
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International DTE Addressing Scheme

CCITT RECOMMENDATION X.121
INTERNATIONAL NUMBERING PLAN

Zone |d
r— Country Id
PSDN Id

[— Circuit Number

Z CC X NNNNNNNNNN

l—— Data Network Id Code (DNIC)

NOTES:
¢ Switched virtual circuits are set up by a DTE initiating a "Call

Request” to the network provider
¢ The Call Request must contain the "Called DTE Address™ in order for

the provider to connect you to the correct DTE
& MHhen a line to the network is subscribed a DTE address is assigned

The X.121 Addressing scheme provides for a standard/consistent
addressing format for Public PSDNs. The DNIC codes are administered by
the CCITT. DTE addresses are usually composed of a DSE address and a
Line Address (device address) and are administered by the PSDN

provider.
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DNIC codes for some PSDNs

ceITT RECOMMENDATION X.121

PUBLIC X.25 PACkET SWITCHED DATA NETWORKS

COUNTF . PSDN NAME DN COUNTRY PSDN NAME | DNIC
Argent! @ ARPAC 7220 Korsa 4503
Australia AUSTPAC 50582 Lumsmbeuryg LUXPRE 704

IDAS 5053 Msxloo 3340

Austrin Rodle Austrie | 2320 Netherionds DATANET 1 | 2041
Belglum S 2062 New Zealond T 5301
Brozll interdata 7240 Norway DATAPAL 2422
Cencdo DATAPAC 3020 Portugol SABD 2682
INFOSWITCH 3a21 South Africa SAPONET | 68550

Denmark DATAPAK 2382 Singapore TELERAC 5252
Finlond FINPAC 2442 Spain IBERPAC 2145
Froncs TRANSPAC 2080 Switzeriond TELEPAC 2284
Germany DATEX~P 2624 Sweden DATAPAK 24m
Hong Kong | DATAPAK 4545 Talwen UDAS 4877
IDAS 4542 United Kingdom | IPSS 2341

Indonesia SXDP S101 PSS 2342
iraiond PSS Fezil USA ACCUNET 3134
tsrasl ISRANET 6122 AUTONET 3128
ely DARDO 2222 DASNET 3110
Jopan DOX-P 4401 TELENET 310
VENUS-P 4408 TYMNET 3106

NOTES:
¢ Sample list of

Copyright IBM Corp 1980
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DTE Logical Channel Assignment

LOWEST LC
_ _ __LCO (USUALLY RESERVED_ __
____PERMANENTLCs e
DTE | o -iNcowmeres _______
‘__2_-!\@(1.95_______'__’__ SVCs
____OUTGOINGLCs _____ _
HIGHEST LC

NOTES: DTE LOGICAL CHANNEL SUBSCRIPTION

PVC logical channels subscriptions are similar to a subscription for a
"leased line™. As soon as the DTE enables it's interface to the network
the circuit is available for use if its partner is also available.

The next three rategories are for SVCs.

Incoming Logical Channels are defined to be channels available to the
DCE to deliver Incoming Call packets to a DTE )

Outgoing Logical Channels are defined to be channels available to the
DTE to deliver Call Request packets to a DCE

Two MWay Logical Channels are defined to be channels available to the

DTE to deliver Call Request packets to a DCE, or for the DCE to deliver
Incoming Call packets to a DTE.
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Link Speed Required

4
Respcnse

Tin:e

-ttt &
20 40 60 8
4 Mach Link
Utilization

NOTES:

As a general rule of thumb X.25 links should not exceed 65%
utilization. Response times increase in a linear fashion up until this

utilization level. After reaching 65% response times may increase
exponentially.
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DTE Packet Size/Windows

128 D D
»| C C 128
APPL1 DTEl 128 E E || DTE2 APPL2
> 128
2048 [ ~——p| | 2048 RR e | | BUFF | | e - | 1 20648
< RR
128 <
—— 128
128 —
- 128
RR -
L RR
until s
complete

NOTES: DTE SUBSCRIPTION PARAMETERS

LK X X

Packet size default for most networks is 128

16, 32, 64, 128, 256, 512, 1024, 2048, 4096 are defined sizes

Standard or Non-standard Pkt size

Packet Window Size default for most networks is 2

e Modulo 8 allows packet numbering for a logical channel in the
range of 0 to 7

e Modulo 128 allows packet numbering for a logical channel in the
range of 0 to 127 3

Flow Control Parameter Negotiation (FCPN) allous packet and

window size negotiation on a per call basis.
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- X.25 Optional Facilities

What facilities are required by the DTE ??

Non-Standard Default Packet Size/Window
Closed User Group - Security '

Reverse Charging - Local Charge Preveﬁtion
Throughput Class or Transit delay Negotiation
Call Redirection

others 7?

NOTES: FACILITIES SUBSCRIPTION

When selecting facilities available from the PSDN also consult the
level of support available from the DTEs you plan to pair up on a

virtual circuit. We will discuss optional user facilities available
with NPSI when we cover NPSI support for Switched Virtual Circuits.

Copyright IBM Corp 1990

ANTRO-54

IEM



Higher Level Protocols

Higher Level Protocols for DTE-to-DTE
Communications

Higher
Levels
DTE

Packet Level
Link Level

Physical Level
X.25

End-to-End
(DTE-to-DTE)
Protocols

X.25
Physical Level
Link Level
Packet Level

DTE
Higher
Levels

7

NOTES: ‘ : ‘s

¢ Everything we have looked at has addressed base X.25 support

¢ In order to exchange meaningful data between systems higher level
protocols must be implemented

¢ In our next section we will look at actual implementation of the
products involved.

¢ He will also look at how NPSI enables a host application, such as
0SI/C.S., to connect to and communicate with another system via X.25.
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NPSI OVERVIEW

PART B.

NPSI OVERVIEW
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Objectives

€  After completing this topic the student should be
able to:

¢ Identify the types of DTEs supported by NPSI

] Identify logical link control types for each DTE
class

o Describe the setup for access to a PSDN

o Describe the setup of PVCs, and required
VTAM/NCP definitions

° Describe the setup of SVCs, and required
VTAM/NCP definitions
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Connectivity Provided by(NPSY

Virtual
Circuits .~

Non-SNA

oSl
or
TCP/IP

s

NOTES:

¢ NPSI has for some time provided IBM customers use of
X.25 PSDNs as an alternate to leased or circuit switched lines

¢ NPSI may attech both SNA and non-SNA devices via virtual circuits

NPSI implements logical link control protocols to provide connection
management of the virtual circuit
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Connectivity Provided by NPSI /ot

Connectivity Provided by NPSI

¢ Supports Virtual Call (SVCs) or Permanent Virtual Circuit (PVCs) to:

® SNA DTEs w/NIA Interface Adapter (PSHC/LLC2)
@ SNA DTEs w/X.25 interfaces fQLLe/LLel)
® Non-SNA DTEs w/X.25 Interface (PCNE/LLCO)
® Non-SNA DTEs interfaced via a PAD (PCNE/LLCS)
e Non-SNA DTE w/Host control (GATE/DATE/LLC4)

Allows special host applications (CTCPs)
to customize VC management (used by TCP/IP and 0SI/C.S.)

¢ Physical Serives Header Code (PSHC or LLC2) manages connections to
SNA devices with an NIA

¢ Qualified Logical Link Control [(QLLC or LLC3) manages connections to
SNA devices

¢ Protocol Conversion for Non-SNA Equipment (PCNE or LLCO) manages
connections to non-SNA devices

¢ General Access to non-SNA Transport Extension (GATE or LLC4) allows
applications like 0SI/C.S. to manage communication on "SWITCHED VIRTUAL
CIRCUITS"

¢ Dedicated Access to non-SNA Transport Extension (DATE) allows

applications like TCP/IP to manage communication on "SWITCHED VIRTUAL
CIRCUITS"™
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PSHC Support for SNA Devices

'S PHYSICAL SERVICE >
|
| SNA
: BNN
. NODE
kas [we]
AlV N
pit|_INlp|E
PIAT 1p|S|H
LM I
SNA
BNN
@]\ NODE
\\ —— —u_é-]
. DATA PACKET 7
\\ _ SNA LU: U{_ SESEIONS v/,
LUA - LUB
LUA - LUC

NOTES: PHYSICAL SERVICES HEADER CODE (OR LLC2)

~ SNA devices still receive PIUs, but enveloped in a stream of one
or more packets.

SDLC commands are converted into Physical Serivces Header commands
which are then enveloped into a Data Packets to maintain end-to-erd
link control. :

Used for SNA devices that do not have X.25/support. The IBM Network
Interface Adapter is connected between the PSDN and the SNA device.
The NIA provides an X.25 link on the PSDN side and an SDLC link to the
SNA device. An alternative to this is an HDLC PAD provided by the PSDN
which interfaces to NPSI via QLLC. For some non-IBM SNA devices, an
integrated PSHC function may be available. .
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BNN QLLC Support for SNA Devices

SNA SESSION LUA - LUB

. ..SNASFSSION LUA-LUB___
/ \
/! | €— owmuripue —> | \\
/
/ \
oy o - p—
Sk e
T P v
P A'—-',E S|L| L [P Rooe
LM I]C C
= __SNA BNN QLLC IOA‘D
| s eS| sewtt™
PUT2.1 .
LUC - LUD PUT21 v

NOTES: QUALIFIED LOGICAL LINK CONTROL (OR LLC3)

SNA devices still receive PIUs, but enveloped in packets

SDLC commands are converted into Qualified Logical Link Units or QLLUs
which are then enveloped into a Qualified Data Packet to maintain
end=-to-end link control.

BNN QLLC support is provided for PU T2 and PU T2.1 devices
NPSI QLLC is used to support IBM SNA devices that have
"integrated™ X.25 support either as a standard or as an orderable

feature. Some IBM DTEs that support QLLC include: 3174, 3274, S/36, S/38,
AS/400, 37xx w/NPSI, 9370 w/TSC, 4361 w/ICA, 8100, S/1, 4700, and 3710

BNN QLLC extends the standard support of NCP attached APPN nodes tﬁ
APPN nodes attached via the PSDN.
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INN QLLC Support

SNA LU - LU SESSION  LUA - LUB

e m e e s S S e e e —— -
/ .
II \\
/ \\
Ejn 1 INN INN Lus}
Alv NIN|Q QINI VIA
PIT clP|L LIP|g T|P
PlA plS|L LIS AlP
LM 1]C Cl1I MIL

NOTES: INN QLLC SUPPORT

The standard SDLC functions provided by NCP are mapped into a set of
Qualified Logical Link Units (QLLU) to provide INN QLLC support.

QLLC support is provided to support X.25 virtual circuits between two
NPSI nodes (or & NPSI node and 9370 or 4361 host ICA).

The virtual circuit between NPSI nodes is mapped into NCP as a single
transmission Group (TG). The virtual circuﬁf may be a PVC or an SVC.
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PCNE Support for Non-SNA Devices

SNA SESSION
LUA - LUS

NON-SNA
X.25 DTE

mZov E._——'"

>4
vozZz
—-NVZ

NOTES: PROTOCOL CONVERTER FOR NON-SNA EQUIPMENT (OR LLCO)

NPSI provides a protocol conversion function to support non-SNA
devices, since they are not directly supported by VIAM. This function
actually simulates a PU Tl and LU Tl image within NPSI. Data between
VTAM and the PCNF. simulated LU flow on SSCP-LU and LU-LU sessions.
PIUs from VTAM have the TH and RH removed by PCNE.

PIUs to VTAM have the TH and RH added by PCNE.
4

PCNE can optionally convert EBCDIC data to/from even or odd parity
7 bit ASCII.
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Non-SNA Support for X.3 PAD

SNA SESSION @
e W
;. LUA-LUS

AlvV N
PlT g P Nog_}-gm
PlA S
LM P | (TWX)

NOTES: INTEGRATED PAD (OR LLC5)

This is an extension of PCNE support

ASCII devices attached to an X.3 PAD appear to VTAM and the APPL
as a (simulated) PUT1 and LUT1l. The X.3 PAD provides an X.29 interface
for control by *he remote DTE.

NPSI "integrates™ X.29 protocols into its control of this type of
device. A minimal number of parameters aré set by NPSI. NPSI Version 3
Release 3 provides enhanced support to allow user definition of the X.3
PAD parameters.

Security consideration arise since X.3 PADs "echo™ terminal input

back to the user. X.29 allows for correction of this problem allowing the
host DTE to turn off echo when seeking secure input from the terminal
user (such as passwords). NPSI Versions 2 and 3 support this X.29 control
function. Version 2 is for 3725 and 3720. Version 3 is for 3720 and 3745.
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NPSI Non-standard Pad Support

—~—

SNA SESSION
r

PCNE -
TAROAR INON-SNA

xear| \PSDN { PAD OTE

rouv>»

Tr-<
oz

—WNTVZ
I
!
!

NOTES: TRANSPARENT PAD (OR LLC5)

An extension of PCNE

Mutually exclusive with "Integrated PAD" support

This support is used for non-standard PADs (BSC, or other)

NPSI allows applications to control non-standard PADs without

NPSI actually knowing what manipulations are taking place (i.e. PAD
control is "transparent™ to NPSI). “y

NPSI simply builds Qualified Data Packets at the request of the -
Application which is imbedding PAD control messages in the RU of the PIU.
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NPSI GATE Support

S.4A DATA S.SSION

............. ]

' WA-ws !

. {1

LUA ws
ALSLY N B 2 NON-SNA
plT]~ -
plcla Sls|T PSDN DTE
NERR 1]E

‘MCHLU'
: SNA |
| CONTROL SESSION |

LUA - MCH LU

- NOTES: GENERAL ACCESS TO NON-SNA TRANSPORT EXTENSION (OR LLC&)

This allows non-SNA devices to be managed entirely from a host
application called a Communications and Transmission Control Program
(or CTCP). In this environment a LU is represented on the Physical
Line (called the MCH LU). The CTCP acquires a session with

this LU to process control packets coming in on the physical link.

Users of this access link may choose to use either one of the standard
NPSI LLCs or may choose to use GATE. MWhen & user selects GATE a Data
Session is established between it's simulated LU and the host application
that has the session with the MCH LU.

0SI/Communication Subsystem (0SI/C.S) is a user of this function. It's
CTCP is referred to as a “Line Set™ and is defined on a VTAM APPL def.

Another variation of GATE is GATE Fast Connect, which is used by the
GTM/70SI PRPQ.
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NPSI DATE Support

SNA SESSION LUX -LU Z

] |m e ———
|| FOR NON - SNA DTE | o B2
4 | 1
LU X s L
v N ¢
D
_APPL |4 2 P |A
cTeP | A Sl s |t
M 1 |
NON - SNA
LUA MCH LU
. ; X.25 DTE
ISNA CONTROL SESSION!
LU A - MCH LU

NOTES: DEDICATED ACCESS TO NON-SNA TRANSPORT EXTENSION

This is an extension of LLCO, LLC2, LLC3, LLCS.

This allows NPSI users the capability to write contorl applications

to screen calls coming in from the network. Incoming calls are screened
by the host application before accepting the call. Once accepted a data
session is established between DTE LU (real or-simulated) and the
application it wishes to talk to. From then on only select control
packets are processed for this connectién by the CTCP. The data session
processes the contents of Data Packets and Qualified Data packets.

TCP/IP for MVS and VM uses this function. It's CTCP is called TCPIPX25
and is defiped on a VTAM APPL definition.

This is not compatible with GATE on the same MCH 1link
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NPSI DEFINITION

PART C.

NPSI DEFINITION
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NPSI Generation Process

€ NPSI Version 1 - Two Step Generation

o Pre-Generation of NPSI \Ver fl Pe Lq. 3z
e NCP Generation w/NPSI T

€ N"Sl Version 2 & 3 - Single Generation

1 NPSI generated inline w/NCP macros
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NPSI Definitions - Version 1

NPSI DEFINITION STATEMENTS

X25BUILD - Node level parameters _

X250UFT - Optional Facilities(C.are w3Y Cart curs)

X25VCCPT - SVC/PVC Flow Control

X¢5NET - PSDN Attributes

X25MCH - Physical Line Murmicianng 110K

X25LCG - Logical Channels »ocitax Ciennen Ghours (/ -3 wA/ped Eac
- Virtual Circuits men

” ”

X25PU 0-25%
X25LU
X25VC

X25END ~ Gen Delimeter

MV\QT TCHaNpNE

Sﬁfi KOG Giana

V/l’z TUnk
CM o

G3637 COPYRIGHT IBM CORP. 1990 : DEF-3



G3637

NPSI Definitions (Version 2 and 3)

BUILD (X25BUILD keywords moved here)
SYSCNTRL, HOST, PATH
SS and or BSC Lines, SDLC Lines

X25.PAD PrD Sevup ForameTels
25.TRAN
X25.NET = DefFints Fack€r
X25.0UFT Definves owTtorn( Facrtiries
X25.VCCPT
X25.MCH
X25.L.CG
X25.LINE
X25.PU
X25.LU EAES
X25.VvC
X25.END '

Channel Adapter Definitions (3745)
SNI Definitions
GENEND

@w//r PSTAM, vTer] :
L B 297
NCP
ST
San WP
InCamoG
CraL
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NPSI BUILD MACRO PARMS

‘BUILD VERSION=V5R3,MODEL=3745,TYPEGEN=NCP,
~-BFRS=128,USGTIER=3,X25.USGTIER =3,

NPSI usage tier may be greater than or equal to the NCP
usage tier. ,
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&NPSI BUILD MACRO PARMS ...

BUILD VERSION=V5R3,MODEL =3745,TYPEGEN=NCP,
USGTIER 4)X25.USGTIER =3,
X25.IDNUMH = 00,X25.MAXPIU =4K,
X25.MCHCNT =2,X25. MWINDOW =7,

X ¢5.PREFIX=X,X25.SNAP =NO,
X25.PAHINDX =1,
other BUILD keywords........
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’Deﬁning Network Connections

PART D.

Defining Network Connections
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PSDN Network Characteristics.

rov>
=P

VO Z

-V Z

r'

(_pson )

\_/
X25.NET DM=NO,CHPINDX=3,NETTYPE =1,
'OUHINDX=3,CAUSE =IBM00,CRAFTRC=YES,
INACTO=0,RESETINO=YES
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PSDN Network Characteristics ...

VERSION 1 RELEASES
¢ NETTYPE:=1
e Diagnostic 3yte Mai.tained
e Valid reset cause byte
¢ NETTYPE=2
e No Diagnéstic byte
e "00" Reset Zause cause byte

VERSION 2 & 3 RE.EASES

Hhen NPSI receives a Reset with cause code 07 (network congestion), if
NETTYPE is specified as:

¢ NETTYPE=1

e NPSI stops sending physical services physical services commands until
it receives a: ,

Reset with a cause code 00 (DTE originated)
Reset with a cause code 09 - (Remote DTE operational)
Reset with a cause code OF (Network operational)

¢ NETTYPE=3

e NPSI continues sending physical services commands to the remote DTE
since a TYPE 3 network (DDX-P) does not send a RESET 09

G3637 COPYRIGHT IBM CORP. 1890 ' DEF-3



G3637

rovoYv>

XL044 X25.MCH ADDRESS=04:NZPGRP=XMCHGRP1,
PUNAME = XP044 MACB = X25ACB01,
SPEED =192060, ANS =STOP,
STATION DTE,DIRECT=NO,
ENABLTO=3,DSABLTO=3,

The NPSI access link (or links) provide a physical attachment to
a PSDN. NPSI is w.a extension of NCP support, and its lines are
managed by VTAM. All physical and logical circuits therefore have
network names assigned to them. These names may be coded by the user
or may take default values at generation time. Default names are
described in chapter 4 of the Planning aod Installation Manual.

Default names for Multi-Channel Link (MCH)

Group = XNETmn

Line - XL»xx

PU - XPxxx

LU = Xboox (only coded if using GATE or DATE)
xxx is line address

m is the sequence which this X25.NET macro appears in the gen
n is the sequence this X25.MCH appears in unger the X25.NET macro
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VTAM Actlvatlon of the MCH Link
: ‘L,om.v/oé.

Pm - 0" Fraes$

Activating the Access Link

V NET,ACT,iD=XLO44

-y £SA32L"HE

VTAM NPSI

er;égl 3¢ - 36 Pl
N B
ACTLINK XLO44

$» DIR — DARTA TERAMIOR ’26&‘93
—>

DSR - Data Ser R(a?j

POSITIVE RSP <—
<

NOTES: ACTIVATION OF THE MULTICHANNEL LINK (MCH LINK)

& Physical acce.s links to a PSDN are defined in NPSI on the X25.°.CH
definition statement

¢ Line names may be user specified of may take NPSI defaults
XL044 X25. MCH ADDRESS=044, ENABLTO-3 DISA‘BLTO-S,.........

After the NPSI/NCP gen this line appears in the NCP major node as:
XL044 LINE ADDRESS=(044,FULL),ENABLTO0=3,DISABLT0=3,UACB=(nnnX,nnnR),...

Activation of the line name (XL044) result in enabling the Physical
Level. ;
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"SRANM = S8T MNodmaw Cescomse
/7 2E

Enabling PSDN Access
’JPSI ReTS RS pmmn{lu ?UC_,‘ ﬁﬂe ﬁgse_‘r_

Secormne
85 ,_j b QuT Goare ROCEE Mo
{Z;)(ommb » (/# //2/’/3#¢>

Enabling Communication with a PSDN

V NET,ACT,ID=XP044
MODEMS —

v Jwes -1 y
SNARwm 17

CONTACT XPO44 -~~~ wA
SABM FRAME . §70er asquc Bacance move

TH SITES  Cem AJU/JNoU'Zﬁ ;

‘UA = FRAME Llfd( eyt L Con RS
CONTACTED RESTART PACKET o g7 i
(RESTART CONFIRM RrGE

ACTPU XPO44’

ACTPU RSP et e

PN(,:XS\LR — RINK.

NOTES: ACTIVATION OF THE MCH PU

¢ The packet switch is represented to VTAM as a SNA Physical unit
XL044 X25.MCH ADDRESS=044,ENABLTO0=3,DISABLTO=3,PUNAME=XP044,.. .

after the NPSI/NCP gen this PU appears to VTAM in the NCP major node as

XL044 LINE ADDRESS=(044,FULL),ENABLT0=3,DISABLTO0=3,UACB=(nnnX,nnnR) ...
XP044 PU PUTYPE:I ge0eecccevee (f‘e’fer‘f‘ed to as the "CHPU)
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Enabling PSDN Access ...
Enabling PSDN Access

¢ Activation of the MCH PU (XP044) results in initialization of the
Link and Packrt Levels

The SABM command issued by NPSI initializes the Link Layer

Restart Request packet issued by NPSI to initialize the Network
(Packet) Layer.

& All SVC logical channels are put into the ready state,
PVC logical ch~nnels into the flow control ready state (ie reset)

¢ Restart Indication- Issued by the DSE/DCE to initialize or
re-initialize the packet level.

¢ Restart Confirmation - Issued by DTE in response to a DSE/DCE Restart
Indication, or by the DSE/DCE in response to a Restart Request.
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Link level Flow Control

I — FRAMES
DTFE —N(s)=0——) DCE
—N(s)=1l—
—N(s)=2—
thru
—N(s)=7T—
—RR—N(x)=0—
—N(s)=0—

XL044 X25.MCH MWINDOW=7,PKTMODL= 8,
‘TPTIMER=1,T1TIMER =0,...

7

7/
Flow control is performed on the physical link between a DTE and
a packet switching node, regulating the exchange of data in either
direction on the LOCAL INTERFACE.

Flow control is also performed at the virtual circuit level to

regulate the exchange of data between DTEs. A individual virtual circuit
on a access link may be inhibited from sending data, without affecting
other users of the physical connection to the switch.

In this example frames 0 and 1 might data flowing on logical channel
number 13 I frames 2 and 3 might be from logical channel number 9; etcC...
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G3637

Link Level Recovery Procedures

XL044¢ X25.MCH TDTIMER=3,NDRETRY=3,NPRETRY=7
XMIT I Frames 0 to 7

<«——FRR N(p)=2—
Start Error Recovery

NPRETRY #1 XMIT I Frame & 2
thru
XMIT I Frame 8§ 7

<«——RR N(p)=2—
4  NPRETRY #2 XMIT I Frame 2 thru 7

e RR N (P ) = 2
XMIT I Frames 2 thru

G——meRR NP ) = 2o
WAIT TD Seconds
NDRETRY »O ‘ NDRETRY=0

A

L 2N

NPRETRY #7

<
, PU INOP

<D Ke  Reras ‘—’(M,T; N)
m X NP@ET"j
¥ TDTimel

COPYRIGHT IBM CORP. 1990
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Defining Usage of the Physical Link

Xi044 X25.MCH LCNO=NOTUSED,LCGDEF=(0,10),
X25.LCG LCGN=0

NPT

- towestic DC&

"HIGHEST LC

ke ovefe (0,50)

LCNO=USED or NOTUSED -

The LCNO valu.. determines whether NPSI is to USE or NOTUSE logi.al

channel number zero on logical channel group zero. LCNO can be reserved
by the network.

LCGDEF=(1cg,lcnhi) or ((lcg,lenhi),(leg,lenhi))

LCGDEF=(0,255) ,LCNO=USED specifies thdt a range of logical channels
numbered 0 thru 255 are available for use by NPSI on this access link
(which is the full 256 channels on group zero). If 300 logical channels
were required you would code LCGDEF=((0,255),(1,43)) if LCNO=USED.

The X25.MCH specification defines which logical channel groups are
used on the access link. For each logical channel group defined, an
X25.LCG macro must be defined. Under this macro each logical channel
in the range specified must be defined by a X25.LINE or X25.VC macro.
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Virtual Circuit Connect Parms

MosT Ugnporns
Wikl Rrlow ‘j"“"

PW-2

X25.VCCPT INDEX=1,MAXPKTL=128, Ps= a8 enz-g
INSLOW =(12,0), VWINDOW =2 |

25 VECPT INDEX=2,MAXPKTL =128,

(NSREE INSLOW = (6,0), VWINDOW =2
ek :
Dance X25.VCCPT INDEX =3,MAXPKTL =256,

INSLOW =(12,0), VWINDOW =2

X25.VCCPT INDEX=4,MAXPKTL =256,
INSLOW =(6,0),VWINDOW =2

Index is relative position in VCCPT table
Range of 1 to 99

This Virtual circuit connection parms allows the user to create CLASSES
OF SERVICE for virtual circuits. Virtual circuit definitions that follow

in the NPSI generation must specify uhich/gntry in the VCCPT table they

are to use. ’

As an example users assigned to use ENTRY 4 in the table use the same
packet size as ENTRY 3, but if the NPSI node starts to experience
congestion it will slow down traffic for all users of ENTRY 3

before any user of ENTRY 4 is affected.
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Defining Virtual Circuits

PART E.

Defining Virtual Circuits
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G3637

WHAT SEQUENCE MUST LOGICAL CHANNELS BE DEFINED IN?

1.

2.

Any order, it doesn’t matter
Incoming,Two-Way,Outgoing,PVCs
F;VCs,lncoming,Two-Way,Outgoiﬁg
None of the above

I really don’t know

COPYRIGHT IBM CORP. 1930
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Permanent Virtual Circuits

WHICH MACROS SHOULD BE USED FOR PVCS

SNA DTEs connected via PVCs

X25.LINE, X25.PU, X25.LU set

KC PU. ont of Moke
non-SNA DTEs connected via PVCs

X25.LINE, X25.PU, X25.LU set

or the(X25.VC macro)

b
\ S uoY ve T)&,‘
ARLOVY> vl ®

¢
(Q&i o 1T

- G3637 COPYRIGHT IBM CORP. 1950 DEF-3
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Switched Virtual Circuits

SwITLHED SDLC Té6 U7pm
WHICH MACROS SHOULD BE USED FOR SVCS ?7??

X25.LINE, and X25.PU No k.

o' the” X25.VC r;iacro

'-:Dumm (P“

U /ﬂ L w

Pw |~ s m
AU mpay

COPYRIGHT IBM CORP. 1990
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Defining PVC Connections

Defining PVC Connections
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NPSI PVC Environment

LS k7
Afrsen

NOTES:

¢ NPSI can supp.rt PVCs to SNA, Non-SNA, and X.3 PAD devices

e DATE and GATE extensions may use PVCs to the nodes they control

¢ O0SI/C.S.(for MVS and VM) does not support PVCs when it uses NPSI GATE
¢ TCP/IP (for MVS and VM) does not support PVCs when it uses NPSI DATE
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NOTES:

VTAMs image of P.rmanent Virtual Circuits is that of a set of
leased lines which attach either PUT1 or PUT2 SNA nodes.

Lines must be activated by VIAM to bring PVC into service. PVC lines

VTAM View of PVCs

VTAM

NCP

Leased

3174 j}—— LUs

AS/400 —— LUs

AN

L

can be set up to automatically start when-the MCH PU has been brought up
or may be activated via VTAM operator command.

Non-SNA devices on PVCs appear to VIAM as a SNA PUT]1 with a single
LU attached (LUT1 image). This LU image is simulated by NPSI.

SNA deviecs may éupport one or more LUs on tl;\e PvC.

G3637
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VTAM View of PVCs ...

Sample PVC definition

XL044001 X25.LINE TYPE=PERHANENT;QQQQOO0.000..00..0...0.00000.‘000oco
XP044001 X25.PU PUTYPE=2,MAXDATA=52]1,cccccccecccscccscscsscsccccccccss
-XU044001 X25.LU "PDETAB=32’9INT’DLOGMODE=CICS,oooooooooo‘ooooo.oooo

after the NPSI/NCP gen this PU appears to VTIAM in the NCP major node as
XL044001 LINE UACB:(nnnX,nnnR),ooooooooocoo'oooooooooooo.oo.o.o-o

XP044001 PU PUTYPE=2’MAXDATA=521’00000..0.0000000.0.‘.000.00000..
XU044001 LU MODETAB=3279INT,DLOGMODE=CICS,cccecccescocccccccace
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Logon Processing

NPSI SVCs
. ~—
o
3090 3745 .‘."5 - g
T IRER S -0 | Non-SNA
X.25 X.25
*..
) OSi
Logon E] d]
R g g
Bind If SNA
.................. >
Bind +RSP
Dota Data Packet Dota Packst
<€ <€ —
Data > Dota Packet Doia Packet
> e o

NOTES: LOGON PROCESSING
¢ Logons are normally initiated by a user if the device is an SNA

device (it ma., also be automatically logged on to an applicatio.)
Logons normally are initiated by users of non-SNA deveices if they
wish to talk to an SNA application thru VTAM (LOGAPPL also applies)

L 4

s
7/
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PVCs to SNA Peripheral Nodes

SNA SESSION LUA - LUB

V adbnadadiad il i Rl -
/ \
K |<—wxznu.c—-9|\\
/
/ \
Ty T o I p—
AV NIN|Q al .
T PlL
P|A Sls|c L [ Nooe -
L (M 1]c c
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PVCs to SNA Peripheral Nodes ...

S
(P
A RDSLNS

JASE e

XL044000 X25.LINE LCN=0,TYPE=
DSTNODE=BNN,VCCI
RETVCCT=30,RETVCTO=30

X3174CC1 X25.PU PUTYPE=2,ADDRESS=C1,
MAXDATA =521,MAXOUT =7,
PUDR=NO,PASSLIM=12,
PACING=0,SSCPFM=USSSCS,

- MODETAB=MODE3274

X3279CC1 X25.LU LOCADDR=2,DLOGMOD =CI3279,
LOGAPPL=CICS1,LUDR=NO

X3279CC2 X25.LU LOCADDR=3,DLOGMOD =CI3279,
LOGAPPL=CICS1,LUDR=NO

Default GROUP name for PVCs is X25Pxxxy
xxx is physical link address
y is lette.- "A, B,..indicates the sequence of the Group on t.ie MCH

VCCINDX is used to select packet size, packet window, slowdown priority

PU and LU definition uses the same values as on an SDLC 1line

‘7
4
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PUT2.1 Node Support

SNA SESSION LUA - LUB

V abataka e R -
Y \
)/ |<-—-mmznun—->|\\
/
/ \
oy o C
1A} i
P i
P|A Slslc N
LM I]C C
sna  [BNNQLLC

N T
PUT2.1 .
LUC - LUD PU T2

¢ Support for PUT2.1 LEN communication

¢ SVC or PVC

PVC - Permanent Virtual Circuit '
SVC - Switched Virtual Circuit (or Virtual Call)
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SNA Node PU/LU Definition (AS/400 Example)

XL044001 X25.LINE LCN=1,TYPE =.P,LLC =LLC3,
DSTNODE=BNN,VCCINDX =1,
RETVCCT=30,RETVCTO =30

X400CCu1 X25.PU ADDR=01,XID=YES,PUTYPE=2,
PACING =7,VPACING =14, MODETAB =MTAS400,
USSTAB =USAS400,SSCPFM=USSSCS,
X400ILUO X25.LU LOCADDR=0

X400DLU1 X25.LU LOCADDR=2
X400DLU2 X25.LU LOCADDR=3
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Defining PVCs to other Subareas

SN LU - LU SESSION  LUA - LUB

z
(o)
EP-HA<L
P4
rov>» Ew

vOZ
—NTVZ
orro
orro
—-nTV2Z

Tr»-<
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Defining PVCs to other Subareas ...

XL044002 X25.LINE LCN=2,TYPE=P,LLC=LLCS,
DSTNODE=INN,VCCINDX =1,
RETVCCT=30,RETVCTO =30,
TRANSFR=33

XP044(02 X25.PU PUTYPE=4,TGN=22,ANS=CONT,

PUDR=NO,MAXOUT=7,
PASSLIM =254,
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NPSI Installed in a Remote NCP

Remote NPSI MCH Link Activation

‘moﬂiTM NPSI
Moot 1S T Bt acrrve

& SDLC Monitor Mode function extended to NPSI

e Readies ph,sical links to X.25 PSDN

e Readies INN PVC for activation
Remote NCP must already be loaded y
X25.MNLNK macro invokes function ”,

é e
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Remote NCP/NPSI Loaded from DISK

XL044 X25.MCH ADDRESS=01,NCPGRP=XMCHGRP1,
PUNAME = XP044,MACB =X25ACB01,
FRMLGTH=259,PKTMODL =8,
MWINDOW=2,DBIT=NO,

SPEED =19200,T1TIMER =0,
STATION=DTE,DIRECT=NO,
ENABLTO=3,DSABLTO =3,
ANS=NO,TPTIMER=1,NPRETRY =7,
TDTIMER=3,NDRETRY =3,
LCNO=NOTUSED,LCGDEF=(0,10),

X25.MNLNK

Used in REMOTE NCP/NPSI subareas

Allows 3720/3745 loaded from disk to MCH 1link
Immediateley .ollows the X25.MCH macro

NO keywords coded on this definition
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Non-SNA X.25 DTEs on PVCs

P

SNA SESSION
LUA - LUS

NON-SNA
BT

(DTe)

rouU>»
L@ -+4<

vozZ
—-NVZ
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Non-SNA X.25 DTEs on PVCs ...

XL044003 X25.LINE LCN=3,LLC=LLCO,TYPE=P,
VCCINDX=1

XP044003 X25.PU PUTYPE=1,ADDRESS=C1,
MAXDATA =4096,MAXOUT =6,
PUDR=NO

XU044003 X25.L.U LOCADDR=0,VPACING =2,
PACING =(1,1),MODETAB = SIMLU1

DlotMod - vy

1o = Le gF

L C6DEFT(0,20),
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X.3 PAD Support

PAD1 X25.PAD INDEX=1,PADPARM=0715080001000400
PAD2 X25.PAD INDEX=2,PADPARM=0701080001000400
TRANS1 X25.TRAN USER=1,
DCIN0=00010203372D2E2F1605250B0CODOEOF,

SNASESSICN  DCIN1=101112133C5A322618193F271C1D1E1F,
,/ LUA-LUS
P \
p \
A
P }' g 2 PCNE | X.3 INON-SNA
Pl{A S PAD DTE
PAD
1 ] ]
[} ] ] ]
] ] ] 1
1 ] ] ]
] ] ] ]
~ — P - W |
X.29 X.3 X.28

X25.PAD index is referred to on X25.MCH statement
Range of 1 to 99

X25.TRAN user is referred to on X25.MCH statement
Range of 1 to 2
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Defining PVCs to X.3 PAD Devices

XL044 X25.MCH ADDRESS=01,NCPGRP=XMCHGRP1,

PAD"‘INTEG PWPROT=YES, _.—~
SHUTD=INVCLR,TRAN=NO =NO,LSPRI=NO,
PADBRKCD =(0084, 0085) PADINDX=1,

XL044004 X25.LINE LCN= 4,LLC=LLC5,TYPE=P,

VCCINDX =2 e
Qe -/

XP044004 X25.PU PUTYPE=1,ADDRESS=C1,
MAXDATA =65535,MAXOUT =6,
PUDR=NO

XU044004 X25.LU LOCADDR = O,VPACING =2,

PACING =(1,1),
MODETAB = SIMLU1
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Integrated (X.3) PAD Enhancements

Integrated PAD Enhancements

X.3
=(_ =l

NPSI

ZO=—-P>PO~rvUod»
Tr-A<

4 Passwora protection for appls (TSO......)
¢ NPSI detects if PAD supports ‘echo function -

e Q-data packet sent to the PAD to validate

G3637 COPYRIGHT IBM CORP. 1990
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Integrated (X.3) PAD Enhancements ...

\

4 Inhibit presentation in data stream

e  Echo function turned off if X.3 PAD supports Echo
function

e 8 character blackout message sent to the device if X.3
PAD does not support the Echo function

¢ Enable presentation in data stream

e Echo function turned on when X.3 PAD supports Echo
function

X.3 PADs interface S/S devices to an X.25 PSDN. This is the only

type of device that has a PAD defined for it by the International
Telephone & Telegraph Consultative Committee (CCITT). The NPSI function
that supports this PAD type is referred to as Integrated PAD (integratic
of the X.29 control function that can be implemented by a host/ or fron-
end controller for PAD setup functions). NPSI implements a subset of th:
X.29 control function, which now includes manipulation of the Echo
function.

7 P p
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Support far non-Standard PADS

SNA SESSION
re——==- \
,/ WA-LUS
\
/ \
/ 1
w e
AV N |peNE
Pt g PE-- 51235‘;;: . ]NON-SNA
PlA P 1S lipar PSDN{ PAD DTE
LM 1|50

Application identifies packet type to build

If BYTE O of RU is: .
x'00' NPSI ouilds DATA PACKET w/NO Q BIT
x'02' NPSI builds DATA PACKET with Q BIT
x'1B' NPSI builds RESET PACKET
x'1B' NPSI builds RESET CONFIRMATION PACKET
x'23' NPSI builds INTERRUPT REQUEST PACKET
x'27' NPSI builds INTERRUPT CONFIRMATION PACKET

G3637 . COPYRIGHT IBM CORP. 1990
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Support for non-Standard PADS ...

XL044 X25.MCH ADDRESS=01,NCPGRP=XMCHGRP1,
PAD=TRANSP

XL044004 X25.LINE LCN=3,LLC=LLCS5TYPE=P,
VCCINDX=3

XP044004 X25.PU PUTYPE=1,ADDRESS=C1,
MAXDATA =65535,MAXOUT =6,
PUDR=NO

XU044004 X25.LU LOCADDR=0,VPACING =2,
PACING=(1,1), MODETAB =SIMLU1
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Defining Many Non-SNA PVCs With One Macro

XL044 X25.MCH ADDRESS=01,NCPGRP=XMCHGRP1,
LCNO0=USED,LCGDEF=(0,10),

X25.VvC LCN = (5,6),LLC=LLCO,TYPE=P,
VCCINDX=4

PVCs for non-SNA conly

Default names for Virtual Circuit Links
Line - XLxxxnnn
PU - XPxxxnnn
LU - Xbhoxnnn
XXX is line address “,
nnn is Hexadecimal Logical Channel Number
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Switched Virtual Circuits

Switched Virtual Circuits
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SVCS, LIKE SWITCHED SDLC LINES REQUIRE 7?

1. A VTAM Switched Major Node definition
2. Aa Auto Call units installed on the controller

3.  An LUDRPOOL allocation in NCP

5. 1and2
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Defining SVC Support

XL044 X25.MCH ADDRESS=01,NCPGRP=XMCHGRP1,

LCNO=USED,LCGDEF=(0,10),
LLCLIST=(LLCO,LLC3,LLC5), Um’
CCXDELAY =5 DBLKC =064, <& V'
IDBLKP=063,IDBLKG=062 003 1s 'Dmm' fon

X25.VC LCN={,10),TYPE=S,CALL=IN,
VCCINDX=1,0UFINDX=1,NCPGRP=SVCGRP1

X25.VC LCN=(11,15),TYPE=S,CALL=INOUT,
VCCINDX=1,0UFINDX=1,NCPGRP =SVCGRP2

X25.VC LCN=(16,20),TYPE=S,CALL=0UT,
VCCINDX=1,0UFINDX=1,NCPGRP=SVCGRP2
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G3637

NPSI Support of SVCs

osi

NOTES: NPSI SVC SUPPORT

¢ NPSI can impl.ment SVCs to DTEs using its support for:

QLLC - Both BNN QLLC and INN QLLC
PSH

PCNE and PAD

GATE -~ to support OSI/C.S.

DATE - to support TCP/IP

COPYRIGHT IBM CORP. 1990
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VTAM Image of SVCs

—— b and
5 =
2 2
- -
- -
-} >
o a.
~ ~
g w

~
L] L]

3174 PUT2

VTAM Physical Image

NOTES: NPSI SVC SUPPORT

¢ VTAMs image o. the Switched virtual circuits is that of a set c.
switched SDLU lines on which a PUTl or PUT2 device will initiate a call

¢ Switched major nodes must be coded in VT@M to support this image
7/
NCP must be set up with a LUDRPOOL definition statement coded with:

e keyword NUMTYPl=z= coded to allocate LU control blocks for PUT1ls in
the LUDRPOOL

o keyword NUMTYP2= coded to allocate LU control blocks for PUT2s in
the LUDRPOOL

The LUDRPOOL is generated in the NCP load module.
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VTAM Image of SVCs ...

VTAM Physical Image of Network
¢ Upcoming visuals compare SDLC switched line usage to SVC usage

¢ Next foil looks 2. activa*lon of Physical Layer and is followed
by foils showing the activation of the Link, Packet, and Transport Layers

¢ Switched major nodes discussed as we wrap up this concept'
|
X25.VC LCN=(2,10),TYPE=S,CALL=INOUT

Output of the generation would represent the SVCs as switched SDLC 1lines

XLO4400A LINE TVPE:S;NITCHED,CALL:INOUT,UACB:( eeeeccvscoe )
XP04400A PU TYPE=(1,2),¢c000
XL044009 LINE TYPE= SNITCHED CALL=INOUT,UACB= (...........)
XP044009 PU TYPE=(1 2),.....

XL04400é LINE TYPE:S“ITCHED,CALL=INOUT,UACB=( eecocceevecee )
XP044002 PU TYPE=(1,2),¢cc..
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NCP Switched Lines

NCP Switched Line

Dlal Connectlion

Accept (:«:nnu:i>
XID (IDBLK + IDNWM)
XiD

g

Device ID

oK
- EE—

NOTES: COMPARISON OF SDLC SWITCHED TO SVCS

¢ Lets review how an switched SDLC line is brought into service and
then we will look at how a NPSI SVC is brought into service

SNA devices may call into NCP ports auth&rized for CALL=IN or INOUT

The ports must first be activated

A device must provide a IDBLK/IDNUM value to VTAM, which is compared
against a Switched Major Node in VTAM (the SMN must have been activated)
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NCP Switched Lines

NCP Switched Line

P 3174 PUT2

P 3767 PUT! LUTH

P 3767 PUT1 LUTI

SMN PU Image
P

Act PU

SMN LU Image
Act LU

NOTES: SDLC SWITCHED (CONT)

¢ If a match is found VTAM transfers the PU image to NCP to fill in the
PU control block
144
¢ LU images are also passed to NCP, and,are filled in to LU control
blocks drawn out of the LUDRPOOL

¢ The PU and LU are activatéd, and the end user may then LOGON to an
application
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SVC Incoming Call

NPS| SVCs
3090 SRS N
“{1--:8> | Non-SNA
X 25 X.25
o
=
incomlng Call Call Request
CUD? = XX

Call Accepted

Call Connected

4

NOTES: SVC INCOMING CALL

The first byte of the Call User Data field of the call request packet

identifies to NPSI the type of logical

link control to use for the DTE

(called the protocol id).

x'CO’
x'C2'
x'C3"'
x"E3"
x'Cs’
x'01°
x'41’

x*'81"*

x'81'

identifies
identifies
identifies
identifies
identifies
identifies
identifies
identifies
identifies

the
the
the
the
the
the
the
the
the

calling
calling
calling
calling
calling
calling
calling
calling
calling

DTE
DTE
DTE
DTE
DTE
DTE
DTE
DTE
DTE

as
as
as
as
as
as
as
as
as

one
one
one
one
one
one
onhe
one
one

requiring
requiring
requiring
requiring
requiring
requiring
requiring
requiring
requiring

PCNE
PSHC
QLLC for INN/BNN
QLLC for INN SVCs
GATE
PAD
PAD
PAD
PAD

All calls are accepted by NPSI.

Security checking done by VTAM and

applications during logon processing.

G3637
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SVC Outgoing Call

NPSI SVCs

.?17-7
oo
= 0
3090 , 375 ‘,.--1,15
D =D | Non-SNA
X.25 X.25

i

15

Connectlon

Request Call Request Incoming Call
> >
Connection
Established Clall Connected < Call Acceptsd
T

NOTES: SVC OUTGOING CALL

Outgoing calls initiated by applications issuing an acquire of an

LU that is defined in a Switched Major Node. The SMN must have already
been activated by VTAM. VTAM uses a PATH statement in the Switched
Major Node to provide NPSI the DTE addréess, facilities and flow control
required to enable NPSI to build a Call Request Packet.
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- PATH Statement for Call Out

PATH

DIALNO =NNN..N{ MMM..M}LXXYY{*ZZZ2Z}

NNN..N 1- 15 digit Called DTE's &ddress
MMM..M (optional) 1- 15 digit Calling DTE's address
LXXYY

L is used to select LLC

XX is 2 digit VCCPT index (for Flow Control)

YY is 2 digit OUFT index (for Optional Facilities)

Z2ZZZZ 5 digit IDNUM for Type 0 or 5 VC
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PATH Statement for Call Out ...

Path Definition Statement Values
* Positioned between a PU definition statement and its LU definitions
XS L values may be: :
L=0 selects LLCO with x'C0' placed in CUDO
sele ts LLC3 4ith X'E3' placed in CUDO for a PUT4/5
selects LLC2 with x'C2' placed in CUDO for SNA w/NIi
selects LLC3 with %x'C3' placed in CUDO for SNA w/QLLC
selects LLCS with x'01000000' in the CUD
selects LLCS with x'51000000°' in the CUD
selects LLCS if you define a GATE CTCP/LLC selection table
selects LLCS with a x'81000000' .in the CUD
selects LLCS with a x'41000000"' in the CUD
t) selects LLCO if you define a GATE CTCP/LLC selection table
.) selects LLCO if you define a GATE CTCP/LLC selection table

TEEEEERENN)
oull vl ool ol onll ol ool oudl ol o
naunwuwuyawen
AANVONOAUVTWN =
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X25.0UFT (SVC Call-Out)

X25.NET DM=NO,CHPINDX=3,NETTYPE=1,
OUHINDX =3,CAUSE =IBM00,CRAFTRC = YES,
RFAC =(FASTSEL,CALLREDIR),
NSTDFAC = (05,1F,FF)

X2j$.VCCPT INDEX=1

X25.0UFT INDEX=1

X25.0UFT INDEX=2,0PTFACL=0101 .
X25.0UFT INDEX=3,USRFILD =123,USRFIL2=456

«Index is relative position in OUFT table . Range of 1 to 99
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G3637

Setting up Switched Virtual Circuits

@
m@-& o

3 oSl .

If SNA XID

Resource 1D
OK
SMN PU Image
Act PU If SNA

NOTES: DEVICE IDENTIFICATION PROCESS

L 2

To verify if .n SVC attached device should be allowed access tc VTAM
an XID process is used by NPSI to gain the devices IDBLK/IDNUM if it is

an SNA device.

Non-SNA devices cannot send XIDs to NPSI. NPSI simulates an incoming
an IDBLK/IDNUM has come in from the dévice to satisfy this VTAM

requirement.

Once this is passed to VTAM, VTAM uses its standard switched support
to set up the virtual circuit which it perceives is a PUT1/LUT1 device.

The application then must screen the user via passwords.
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Setting up Switched Virtual Circuits ...

ID values assigned non-SNA devices
NPSI essigns a default IDBLK of x'003' for all non-SNA nodes

The default IDNUM is formrd from to inputs

On the BUILD definition statement the X25.IDNUMH value provides the
first two digits of the default IDNUM. If it is coded X25.IDNUMH=02 all
default idnums for that NPSI node are in the form of x'02o'

The "xxx' part of the IDNUM is assigned in sequence that the SVC Line
Names appear in the Resource Vector Table in the NCP. The values start
at a value of x'0ON2' and is incremented by 2 for each successive SV line
name. This value is created at NPSI generation “*ime for each SVC 1ljine.

NPSI SVC lines are created by the X25.VC definition

BUILD X25.IDNUMH=02

XL0%4 XZé.MCH Address =044,¢¢¢00.4.,LCGDEF=(0(10),LCNO=NOTUSED
X25.LCG LCGN=0
X25.VC LCN=(2,10),TYPE=S,CALL=INOUT

Output of the generation would represent
-the SVCs as switched SDLC lines

XL04400A LINE TYPE=SWITCHED,CALL=INOUT,UACB=(ccecccccecss)
XP04400A PU TVPE=(192) geccee
XL044009 LINE TYPE:SNITCHED,CALL:INOUT,UACB:(. cesccscose)
XP044009 PU TYPE=(1,2),¢0000

XL044001 LINE T/PE=SWITCHED, CALL INOUT,UACB_(...........)
XP044001 PU TYPE=(1,2),cccce

Though the default IDNUM is not shown XP04500A would be x'02002',
XP04400A would be x'02004",.....,XP044003 wéuld be x'02010°',
XP044002 would be x'02012°
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G3637

Switched Major Node (Call In)

\
SMN N1 sSna-

OSIPU1 PU PUTYPE=1,ADDRESS=C{,
MAXDATA=4096,MAXOUT=6,
IDBLK=003,IDNUM=02002,
PUDR=NO

OSILU1 LU LOCADDR=0,VYPACING=2,
PACING=(1,1),MODETAB=SIMLU1

OSIPU2 PU PUTYPE=1,ADDRESS=C1,
MAXDATA=40986,MAXOUT=6,
IDBLK=003,IDNUM=02004,
PUDR=NO

OSILU2 LU LOCADDR=0,VPACING=2,
PACING=(1,1),MODE TAB=SIMLU1

NOTES: USABLE EXAMPLE FOR ANY NON-SNA DTE

¢ A switched major node is required for all resources with a switched
image to VTAM.

¢ This example shows a PUT1l image for non-SNA devices.

PUTYPE must be equal to one ’

MAXOUT must be set to 6, to trigger NPSI to buffer data coming in
from the DTE until the SSCP - DTE LU session is established

Only one LU is simulated per non-SNA DTE
The logmode entry format is documented in the 0SI/C.S. manuals and

the NPSI Host Programming Manual (my entry is in Logon Mode Table
SIMLUl, and is the first entry in the table)

¢ You can use the same definition for a SNA device that is on a SVC
as you would for a SDLC switched line.
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Logon Processing

NPSI| SVCs
0
[\
3090 375 <25
TS RRGH -0 | Non-SNA
X.25 ) X.25
b2
S : QSI
Logon EJ é
< <. ------------------
Bind . If SNA
.................. >
Bind +RSP
Data (Dofc Packet Data Packst
S
Dota 5> Dota Pock)et Daotoc Packet

NOTES: LOGON PROCESSING
¢ Logons are normally initiated by a user if the device is an SNA

device (it ma) also be automatically logged on to an applicatior)
Logons normally are initiated by users of non-SNA deveices if they
wish to talk to an SNA application thru VTAM (LOGAPPL also applies)

L 2
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SMN (SNA X.25 or SNA w/NIA)

X3174001 PU PUTYPE=2,ADDRESS=C1,
MAXDATA =521, MAXOUT=7,
IDNUM=017,IDBLK=47935,
PUDR=NO,PASSLIM=12,
PACING =0,SSCPFM=USSSCS,
MODETAB =MODE3274

X4001002 LU LOCADDR=2,DLOGMOD =CI3279,
LOGAPPL=CICS1,LUDR=NO

X4001003 LU LOCADDR=3,DLOGMOD =CI3279,
LOGAPPL=CICS1,LUDR=NO

CPNAME or IDBLK/IDNUM may be coded for an PUT2.1 node
' |

XID=YES must be specified if this is a PUT2.l1 node

;
/

7/
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SMN (NON-SNA DTEs)

LAVAX PU PUTYPE=1,ADDRESS=C1,PUDR=NO
MAXDATA =4096,MAXOUT =86,
IDBLK =003,IDNUM = 02002
LAVAXAPP LU LOCADDR=0,VPACING =2,
PACING =(1,1), MODETAB = SIMLU1
SFHP3J00 PU PUTYPE=1,ADDRESS=C1,PUDR=NO,
MAXDATA =4096,MAXOUT =86, |
IDBLK = 003,IDNUM = 02004
SFHPAPPL LU LOCADDR=0,VPACING =2,
PACING =(1,1),MODETAB =SIMLU1
NYDG001 PU PUTYPE=1,ADDRESS=C1,PUDR=NO,
MAXDATA =4096,MAXOUT =86,
IDBLK =003,IDNUM = 02004
NYDGAPPL LU LOCADDR=0,VPACING =2,
PACING = (1,1),MODETAB =SIMLU1

TERM=TWX may be coded for applications like CICS, TSO...
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PATH Statement for Call Out |

PATH

DIALNO =NNN..N{ MMM. M}LXXYY{*ZZ2ZZZ}

NNN..N 1- 15 digit Called DTE's address
MMM..M (optional) 1- 15 digit Calling DTE's address
LXXYY

L is LLC selected \ g

XX is 2 digit VCCPT index ‘defined in NPSI

YY is 2 digit OUFT index defined in NPSI

ZZZZZ 5 digit IDNUM for Type 0 or 5 VC
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Subarea-to-Subarea SVC Support

INN SVC SUPPORT

NPSI NPSI
-l T Bf--

¢ X.25 SVCs crmpliment NCP subarea dial
® Allows cost saviﬁgs over PVCs

<y

g SVCs to other 37XX w/NPSI, 9370s, & 4361
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SVCSC Coding w/out Short HOLD Mode

XL044 X25.MCH ADDRESS=01,NCPGRP=XMCHGRP1,

LCNO=USED,LCGDEF=(0,10),
LLCLIST=(LLCO,LLC3,LLC5),
SVCINN=2,SHM=NO,ACTIVTO =300,
BRKCON=CONNECTO
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Short Hold Mode - SVC Disconnection

SVC Short Hold Mode

NPSI NPSI
gy I Br--

¢ Short Hold Made Timer

® User-specified at generation time
- !/
® If timer expires with no traffic en SVC, the SVC is cleared

$ SVC is reinitialized when data is to be sent or received

¢ Transparent to VTAM & NCP
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MCH CODING FOR SHORT HOLD MODE

XL044 X25.MCH ADDRESS=01 ,NCPGRP =XMCHGRP1,

LCNO=USED,LCGDEF=(0,10),
LLCLIST=(LLCO,LLC3,LLC5),
SVCINN=2,SHM=YES,SDRTCNT =4,
SDRTIME=10
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SMN SVCSC (VTAM CALLING OUT)

XP044002 PU PUTYPE=4,TGN=22,ANS=CONT,
MAXOUT=7,SUBAREA=2,NETID=NET1,
PASSLIM=254,IDNUM =12345,

?ATH CALL=0UT,GID=1,PID =1,
GRPNM=SVCGRPS3,
DIALNO =123456789130301,
SHM=YES, '
SHMTIM =45

Dial digits 1234567891 are the called DTE address. The CALLING DTE
address field is filled in by the DSE. It delivers the INCOMING CA'L
PACKET to the other NPSI node, which then verifies if the calling DTE

is a valid PUT4/5 to communicate with.

The digits 303&1 break out to mean: 3 - LLC3 selection; 03 - VCCPT
entry 3 is to establish class of service; 01 = OUFT entry 1 is requested

‘ SVCGRP3 is selected because it has the OUTGOING LOGICAL CHANNELS
defined. ,

G3637 COPYRIGHT IBM CORP. 1990 , DEF-51



SMN SVCSC (VTAM RECEIVING CALL)

XP044002 PU PUTYPE=4,TGN=22,ANS =CONT,
MAXOUT =7,SUBAREA =3,NETID =NET1,
PASSLIM =254,IDNUM =12345,

ATH CALL=IN,GID=2,PID=2,
GRPNM=SVCGRP1,
VERIFY=YES,

VERID =1234567891,
SHM=%© ﬂ £S.

VERID is used to enéure that the CALLING DTE is a valid NCP for a
short hold mode rJonnection

The CALLING and CALLED NPSI nodes use INN QGLLC to process an XID
EXCHANGE. The IDNUMs specified in the calling and called switched major
nodes must match so that the XID exchange process does not inhibit the
TG from becoming available.
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Class Exercise

- Class Exercise
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Exercise Introduction

Given the configuration information, code these
definitions:

BUILD

X25.NET

X25.MCH

X25.LINE

X25.PU - placement only

X25.LU - placement only

X25.vC
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Exercise Configuration

Code your lab to support this configuration:

One PSDN access link (on 3745 port 6)

A 9600 bps line will be used

Network is not a DDX-P Network type
Network does not use Disconnected Mode
Max data packet allowed by net is 128 bytes
Packet Modulo 8 , Packet Window max is 7
Frame Window Size allowed is 7
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Exercise Configuration ...

Three virtual circuits
One PVC to another NPS! node
One PVC to an SNA X.25 DTE

Two SVCs - To be used for twoway calls by
X.3 PAD Devices or SNA DTES with X.25
adapters ', cunT

Logical channel group zero (LCNO) is reserved for
Diag. and Restart
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Coding Area
BUILD VERSION=V5R3,MODEL=3745,TYPEGEN=NCP,

USGTIER =4,X25.USGTIER=___,

X25.IDNUMI = 02,X2f.MAXPIU =4096,
X25.MCHCNT=____ X25.MWINDOW=_____ |,
X25.PREFIX=__ ,X25.SNAP=NO,

other native BUILD keywords........

OTHER NATIVE NCP Definitions
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Coding Area

X25.NET DM= ,CHPINDX=__ NETTYPE=__,
OUHINDX=____,CAUSE=IBM00

X25.VCCPT INDEX=1,MAXPKTL=128,
INSLOW =(12,0),VWINDOW =2

X25.VCCPT INDEX=2,MAXPKTL =128,
INSLOW =(6,0),VWINDOW =7

X25.VCCPT IND'EX =3,MAXPKTL =128,
INSLOW =(12,0),VWINDOW =7

X25.0UFT INDEX=1
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Coding Area (PSDN LINK ON PORT 6)

XL044 X25.MCH ADDRESS=01,NCPGRP=XMCHGRP1,
PUNAME =XP044,MACB =X25ACB01,

FRM.GTH= ,PKTMODL =8,
MWINDOW = ,DBIT= ,
SPEED= ,TITIMER=0,

STATION=DTE,DIRECT=NO,
ENA3LTO=3,DSABLTO=3,
ANS=NO,TPTIMER =1,NPRETRY=7,
TDTIMER =3,NDRETRY =3,
LCNO=____ ,LCGDEF=(__,_ ),
LLCLIST=

X25.LCG LCGN=
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Coding Area (PVC to 3174)

X25.LINE LCN=__ ,TYPE=P,LLC=____,
DSTNODE= ,ZWCCINDX=__,
RETVCCT=30.RETVCTO =30

X25.PU PUTYPE=2,ADDRESS=C1,
MAXDATA =521, MAXOUT =7,
PUDR = NO,PASSLIM =12,
PACING =0,SSCPFM=USSSCS,
MODETAB =MODE3274

X25.LU LOCADDR=2,DLOGMOD =CI3278,
LOGAPPL=CICS1,LUDR=NO

X25.LU LOCADDR=3,DLOGMOD =CI3279,
LOGAPPL=CICS1,LUDR=NO

///
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G3637

Coding Area (PVC TO OTHER NPSI NODE)
X25.LINE LCN=__,TYPE=PLLC=__ |
DSTNODE=___,VCCINDX=_,
RETVCCT=30,RETVCTO=30,
Tr.ANSFR~-33 |

X25.PU PUTYPE=4,TGN=22,ANS=CONT,

PUDR=NO,MAXOUT =7,
PASSLIM =254,
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Coding Area (SVC POOL)

X25.VC LCN=(_,_ ),TYPE=S,
VCCINDX=___,OUFINDX=___
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OSI/C.S. and GATE

PART F.

OSI/C.S. and GATE
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OSI/C.S. Access to X.25 Subnetworks

IBM

OSl/Communications
Subsystem

iIBM
OSl/Communications
Subsystem

37xx

X.25

NOTES: X.25 WIDE AREA NETWORK

Subnetwork

¢ 0O0SI/C.S. uses the services of a X.25 front end processor

Telecommunications
Subsystem Controlier

X.25
Subnetwork

¢ In MVS environments X.25 NPSI in a 37XX provides lower three layer

support
<

Copyright IBM Corp 1990

OSs1/C.8.2

In VM environments X.25 NPSI in a 37XX or the 9370 TSC may provide
the lower three layer support

IEM



OSI/C.S. Access to X.25 Networks

Application
Presentation

Session
Transport

NCP
NPSI

Link
Physical

NOTES: OSI/C.S. ACCESS TO NPSI GATE

L 4

2

L 2

o0 o

The OSI stack in the IBM implementation is split into two components
e O0SI/C.S. in the IBM host

e NPSI in the 37XX Communications Controller

The 0SI stack is Jjoined together in the IBM implementation via an
LU-LU session to allow 0SI/C.S. to customize use of the Network Layer
for 0SI communication

The LU-LU session between 0SI/C.S. and NPSI allows positioning the
access to the PSDN anywhere in the backbone network

A single 0SI/C.S. node may establish sessions with numerous NPSI
nodes providing alternative gateways from 0SI/C.S. to other open
systems

The LU-LU session is used to envelope 0SI Protocol Data Units in a
PIU as it passes through the backbone network

The TH and RH of the PIU are removed by NPSI on an outbound data flow
The TH and RH of the PIU are added by NPSI on an inbound data flow
Layers 4-7 of the OSI architecture are implemented by 0SI/C.S. and
are transparent to both VIAM and NCP )
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L 4

NPSI GATE Support for OSI/C.S.

SNA DATA SESSION
............. .
: LUA-LUS !
1 1
LUA ws
Alclyv NINIS
PITI|T clPlA NON-SNA
PlC|A plsS|T DTE
L|P|M 1| E
[mcHw]
H SNA v
1 CONTROL SESSION |
LU A - MCH LU

0SI/C.S. refers to the GATE LU defined in NPSI.as a "LINE NAME"™

The definition member in O0SI/C.S. that references the GATE LU name
is called a "LINE SET"

The line set itself is given a "LINE SET NAME", which is also used
as the LU name which the GATE LU communicates with

LINESET1 APPL AUTH=ACQ is a sample coding for this definition

LINE SET EXAMPLE

®

As an example if GATE LU XUO044 is defined in an 0SI/C.S. LINE SET
called LINESET1 an LU-LU session would be acquired by LINESET1 for the
GATE LU XU044

The Lines XL04400l1,... are referred to as Virtual Circuit Lines. with
the last three digits x'001'... indicating the logical channel number

Once the control session is established 0SI/C.S. and GATE
may begin to signal to each other what packet types are to be sent or
have been received. )
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. Defining X21 Support

XL044 X25.MCH ADDRESS=01,NCPGRP=XMCHGRP1,
X21SW=YES,X21INTWK =1984,

X21RTYTO =4.0,X21RTYCT =5,
X21INACT=40
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VTAM Activation of the Access Link

Activating the Access Link

V NET,ACT,ID=XL044
MODEMS

VTAM NPSI |- (osE

ACTLINK XLO44

» DIR
—s

DSR

POSITIVE RSP €—
<

NOTES: MCH ACTIVATION UNCHANGED

¢ Physical access links to a PSDN are defined in NPSI on the X25.MCH
definition statement

XL044 X25.MCH ADDRESS=O44,ENABLTO=3,DISABLTO:S, .........

After the NPSI/NCP gen,this line appears to VTAM as:

XL044 LINE ADDRESS=(044,FULL) ,ENABLT0=3,DISABLT0=3,UACB=(nnnX,nnnR), ...
1’, )
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.Enabling PSDN Access

Enabling Communication with a PSDN

V NET,ACT,ID=XP044
MODEMS

vou | west | T (=)

CONTACT XPO44
»  SABM FRAME

‘UA - FRAME
EONTACTED RESTART I"‘ACKET>
‘RESTART CONFIRM

ACTPU XPO44
—

ACTPU RSP
<

NOTES: MCH PU ACTIVATION UNCHANGED

¢ The packet switch is represented to VTAM as a SNA Physical unit
XL044 X25.MCH ADDRESS=044,ENABLTO=3,DISABLTO=3,PUNAME=XP04%,...

After the NPSI/NCP gen this PU appears to VTAM as:

XL044 LINE ADDRESS=(044,FULL),ENABLTO0=3,DISABLT0=3,UACB=(nnnX,nnnR),...
LP044G PU PUTYPE=leccccecescec(referred to as the MCHPU)

,
‘r
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Enabling NPSI GATE Support ot

Enabling NPSI GATE Support

¢ Actiﬁation of the GATE LU allows SNA sessions to be established between it and
0S1/C.S. .

. @ Once the session is established, 0SI/C.S. may ask GATE to build Call Request packets
to "connect™ to other Open Systems

¢ Incoming Call packets coming to NPSI for 0SI/C.S. are passed to the 0SI/C.S. LU for
processing

Copyright IBM Corp 1990 OSI/C.S.1 | IEM



Enabling NPSI GATE Support

Activating the GATE LUs

V NET,ACT,ID=XU044

MODEMS
VTAM NPSI
ACTLU
ACTLU RSP
<

NOTES: MCH LU ONLY ACTIVATED IF GATE OR DATE ARE USED ON THE LINK

¢ 0SI/C.S. uses a LU-LU control session with NPSI GATE to set up
"Network Connections™ (SVCs) to other Open Systems

XL044 X25.MCH ADDRESS=044,ENABLTO:S,DISABLTO:S,PUNAHE:XPO44,LUNAHE:XUO44
Aftér the NPSI/NCP gen this appear to VTAM as:
XL044 LINE ADDRESS=(044,FULL),ENABLTO053,DISABLTO0=3,UACB=(nnnX,nnnR),...

XP044 PU PUTYPE=l,ccceceeessq(referred“to as the MCHPU)
XU044 LU LDCADDR:O’ essecsscces(referred to as the HC"‘LU or GATE Ly

Copyright IBM Corp 1990 "~ osiC.SS8 . IEM



Enabling OSI/C.S. to use GATE Support

Enabling GATE Utilization of SVCs

e 0SI/C.S. must acquire session with
CGATE LU :

e Switched Major Node repfesanﬂng SVCs
must be activated

e V NET,ACT,ID=XL044001
o o o o =X|044002
e o .o o °
e o e o ®

NOTES: PRE-REQS TO USING GATE

¢ O0OSI/C.S. has an LU which it interfaces to the GATE LU
¢ The host LU name is defined in 0SI/C.S. as a LINESET name

¢ The LINESET definition also includes a set of LINE names which
are really the names of the GATE LUs with which the LINESET will

acquire sessions.
I3

e An application major node in VTAM musf define the LINESET name as
the LU name of a host application with acquire authorization

Copyright IBM Corp 1990 0SI/C.8.9 IEM



OSI/C.S. Line Set Control of the MCH LU

¢ HRUDbyteOis

e x’0B’ in a PIU from OSI/C.S.to NPSI, NPSI
builds a CALL REQUEST PACKET

o x'0B’ in a PIU from NPSI to OSI/C.S., NPSl is

passing contents of an INCOMING CALL to
OSI/C.S. ‘

o x'0F" in a PIU from OSI/C.S.to NPSI, NPSI
builds a CALL ACCEPTED PACKET

o x'0OF’ in a PIU from NPSI to OSI/C.S., NPSl is
passing contents of an CALL CONFIRMATION
PACKET to OSI/C.S.

Copyright IBM Corp 1990 0S1/C.5.10 IEM



OSI/C.S. Line Set Control of the MCH LU

¢ HRUDbyte Ois

° x13’ in a PIU from OSI/C.S. to NPSI, NPSI
builds a CLEAR REQUEST PACKET

® x17’ in a PIU from NPSI to OSI/C.S., NPSl is
passing a CLEAR CONFIRMATION PACKET to
Oosl/C.s.

Copyright IBM Corp 1990 OSI/C.8.11
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Incoming Call For GATE /ot

Incoming Call for GATE

This example assumes the call comes from the other Open System. A later example will
show 0SI/C.S. initiating the "Network Connection"™
& DTEs placing calls to NPSI must imbed a protocol id into the call Request Packet
they build to identify what type of support they require
¢ The protocol id can be in one of two places -
e In byte 0 of the Call User Data Field (CUDO)
e or in the Subaddress field of the Calling DTE field (this is the low order digit
of address)
e The protocol ID imbedded must match how NPSI has been set up , (NPSI can be set
up several ways shown on the upcoming visuals)

Copyright IBM Corp 1990 OSI/C.S.1 IEM



Incoming Call For GATE

NPSI SVCs
KLY Non-SNA
X.25
“os

If GATE .lncoming Call < Call Request
<

CUDO = XX CUDO = XX
Call Accepted Call Connected)
““““““ —_—>

NOTES: INCOMING CALL FOR GATE

Assuming that O0SI/C.S. has a session with the GATE LU and both the
Switched Major Node and Virtual Circuit lines have been activated,
0SI/C.S. and NSPI may begin to set up network connections
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Selection of GATE CTCPs

USING CUDO to Select a CTCP

X25.MCH

LUNAME = (XU0441,XU0442,XU0443,XU0444),
CTCP =(00,01,02,03,80,82,83,85),
CUDO0 =(F0,F1,F2,F3,80,82,83,85),

NOTES: SELECTION OF GATE IS OPTIONAL

Some users may require 0SI/C.S. access through a GATE LU
Standard LLC 0/2/3/0r 5 may be used to access SNA applications
Selecting Gate or Standard LLCs ,
CALL User Data Field Byte 0 May be used to select the GATE LU
which is in session with a particular LINESET (0SI/C.S. host LU)

L X X X

i’y
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CTCP Selection Table

CTCP Selection Table

X25.MCH

LUNAME = (XU0441,XU0442,XU0443,XU0444),
CcTCP=(00,01,02,03,80,82,83,85),
Cub0=(Fo0,F1,F2,F3,80,82,83,85),

NOTES: CTCP OR LLC SELECTION BY CUDO

Up to 28 GATE LUs per X25.MCH link in communication with
up to 28 host LUs '

Each LINESET manages a subset of the VCs on the link
CTCP acquires session w/GATE LU for the link

Users request access to GATE LU in incoming call packet
GATE LU routes packet data to the CTCP for processing

oo o

/'//
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CTCP Selection Table /ot

CTCP Selection Table

correspondence table associates CUDO value to GATE LU selected
CTCPs values can be 00-27 or 80,82,83,85
CUDO value range of 00 - FF

Incoming Call Examples / Call User Data Byte 0:

CUDO X'FO' maps
CUDO X'F1l' maps
CUDO X'F2' maps
CUDO X'F3' maps
CUDO X'80' maps
CUDO X'82' maps
CUDO X'83' maps
CUDO X'85' maps

Copyright IBM Corp 1990

to
to
to
to
to
to
to
to

CTCP X'00' - DTE wants connection thru
CTCP X'01' - DTE wants connection thru
CTCP X'02' - DTE wants connection thru
CTCP X'03' - DTE wants connection thru
X'80' - Non-SNA X.25 DTE (LLCO)

X*82' - SNA DTE w/NIA (LLC2)

X'83' - SNA DTE wsX.25 (LLCO)

X'85' - Non-SNA wW/X.3 PAD (LLC5)

Osl/C.S.1

or VC Type

XU0441
Xuo4s2
XU0443
XU044&

IEM



CTCP Selection via Subaddressing Digit

GATE Selection by Subaddress

~ X25.MCH

GATE=GENERAL,LLCLIST=(LLCO,LLC2,LLC3,LLC4,LLCS)

NOTES:

SUBADDR=(YES,LLC0=0,

,LLC2=2
LLC3=3
LLC4=4
o,LLCS=5

¢ If the other Open System does not allow for Customization of Call
User Data you may choose subaddressing as an alternative

¢ In this case you would ask the network provider to define your NPSI
access line as one that uses Subaddressing (low order digit of DTE
address for NPSI would be used for this)

& DTEs calling NPSI would use the correct subaddress digit of the
NPSI address to select either LLC or a single 0SI/C.S.-GATE LU
connection

¢ CTCP Selection via Subaddressing Digit

Example of how this works
NPSIs base address set up by the network provider 30201111111110

Selection
Selection
Selection
Selection
Selection

of LLCO via DTE calling NPSI on address 30201111111110
of LLC2 via DTE calling NPSI on address 30201111111112
of LLC3 via DTE calling NPSI on address 30201111111113
of 0SI/C.S./GATE by the DTE CALLING NPSI on 30201111111114
of LLCS via DTE calling NPSI on address 30201111111115

Copyright IBM Corp 1990 OSI/C.8.15 ~ IEM



Outgoing Call Initiated by OSI/C.S.

NPSI SVCs

3080
Call Request Call Request incoming Call
> >
Call Connected Call Connected < Call Accepted
T~

NOTES: 0SI/C.S. CALL OUT
¢ Call Requests from 0SI/C.S. are initiated by placing a Call Request

command on the LU-LU session with the appropriate GATE LU (LINE)

¢ O0SI/C.S. builds the Call Command that includes not only the command,
but also includes that actual contents of the packet

¢ NPSI builds the Call Request packet header and envelopes the data
sent from 0SI/C.S. in the packet
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Outgoing Call Initiated by OSI/C.S. ot

Outgoing Call Initiated by 0SI/C.S.

NPSIs GATE interface is described in detail in the NPSI Host Programming manual
(SC30-3502) and shows the format of the commands processed on the session on this

command interface. Don't use the section on GATE Fast Connect since this is not
implemented by 0SI/C.S.
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Setting up Switched Virtual Circuits

sos0  IMS Rk '
m'@' A=D | Nom-sra
25 X.25

If SNA XID

Resource ID

OK
SMN PU Image

Act PU If SNA >

NOTES: SAME PROCESS DISCUSSED IN NPSI OVERVIEW TOPIC

& Since other Open Systems are not implementing SNA protocols there
is now way for the node to pass an XID containing a IDBLK/IDNUM
required by VTAM to search switched major nodes for a PU and LU
image to represent the device ’
NPSI simulates a IDBLK/IDNUM coming in from the device to satisfy
this VTAM requirement .

& Once this is passed to VTAM, VTAM uses its standard switched support
to set up the Virtual Circuit LU for DATA SESSIONS with OSI/C.S.

I
£
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Setting up Switched Virtual Circuits mot.:

Setting Up Switched Virtual Circuits

& NPSI assigns a default IDBLK of x'003' for all non-SNA nodes

¢ The default IDNUM is formed from to inputs

® On the BUILD definition statement the X25.IDNUMH value provides the first two
digits of the default IDNUM. 1f it is coded X25.IDNUMH=02 all default idnums for
that NPSI node are in the form of x'02xoc'

® The "xxxx' part of the IDNUM is assigned in sequence that the SVC Line Names appear
in the Resource Vector Table in the NCP. The values start at a value of x'002'
and is incremented by 2 for each successive SVC line name. This value is created
at NPSI generation time for each SVC line.

NPSI SVC lines are created by the X25.VC definition
BUILD X25.IDNUMH=02

XLO&44 X25.MCH Address =04&4).......»LCGDEF=(0(10], LCNO=NOTUSED

X25.LCG LCGN=0
X25.VC LCN=(1,10),TYPE=S,CALL=INOUT

output of the generation would represent the SVCs as switched SDLC lines

XLO44OOA LINE TYPE=SWITCHED,CALL=INOUT,UACB=(.cccccccccs)
XP044OOA PU TYPE=(1,2)y.....
XL044009 LINE TYPE=SWITCHED,CALL=INOUT,UACB=(..cccccccss)
XP044009 PU TYPE=(1,2),.....

L3

XL044001 LINE TYPE=SWITCHED,CALL=INOUT,UACB={.cccccccccs)

XP044001 PU TYPE=(1,2)).c.c..
’

Though the default IDNUM is not shown XP04&OOA would be xfOZOOZ',
XP0440OA would be x'02004"y.....»XP046G00]1 would be x'0200A°

Copyright IBM Corp 1990 osl/C.s.1 IEM



Switched Major Node for OSI/C.S.

SMN (OSI DTEs)

OSIPU1 PU PUTYPE=1,ADDRESS=C{, _
MAXDATA=4096,MAXOUT=6,
IDBLK=003,IDNUM=02002,
PUDR=NO .

osILut LU LOCADDR=0,VPACING=2,
PACING=(1,1),MODETAB=SIMLU1

OSiPU2 PU PUTYPE=1,ADDRESS=C],
MAXDATA=4096,MAXOUT=6,
IDBLK=003,IDNUM=02004,
PUDR=NO

OSILuU2 LU LOCADDR=0,YPACING=2,
PACING=(1,1),MODETAB=SIMLU1

NOTES: OSI/C.S. SMN

¢ A switched major node is required for all resources with a switched
image to VTAM. OSI/C.S. resources appear to VTAM as SNA PUs that are
"CALLING IN™ for a host connection. No PATH definition is coded,
even if O0SI/C.S. is the initiator of the SVC. A default IDBLK/IDNUM
is passed from NPSI GATE to VTAM to be compared to the switched
major nodes.
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Establishing a Data Session

NPSI SVCs
lliiill
=
3090 35 5
Rt {1 | Non-SNA
X.25 /  X.25
a5 OSI
Logon &l d]
<
Bind
—_——
Bind +RSP
Daota CMD ata Packet Dota Packet
2 oo Pasket.
Data CMD Data Packet Data Packet
> > T

NOTES: THE DATA SESSION

¢ The data session is established by NPSI building a Logon request
asking on behalf of the VIRTUAL CIRCUIT LU that an LU-LU data session
be established with an 0SI/C.S. LU (LINESET1 in our previous examples)
¢ The data session is used to process

e Data Packets with the Q Bit Off
e Clear Confirmation, Reset, and Reset Confirmation control packets

“r

e O0SI/C.S. notifies GATE what packet header type to build ahead of the
data that it is sending in the RU
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Data Session Controls - Outbound

€ In outgoing commands from OSI/C.S. to the Virtual
Circuit LU (data session) if BYTE 0 of RU is:

Copyright IBM Corp 1990

x’00” NPSI builds DATA PACKET w/NO Q BIT

x’1B’ NPSI builds RESET
REQUEST/INDICATION PACKET

x’1F’ NPSI builds RESET CONFIRMATION
PACKET '

OSI/C.8.20

IEM



Data Session Controls - Inbound

€ If packets are coming in to OSI/C.S. from the Virtual

Circuit LU (data session) NPSI codes BYTE 0 of RU
as:

° x'00’ if a DATA PACKET has been received

® x’1B” if a RESET INDICATION PACKET has
been received

° x'1F’ if a RESET CONFIRMATION PACKET has
been received
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Connection is Not Communication

Connection is not Communication

Higer Level _ Higer Level
Protocols Protocols

e X0H XX 0+&&es OK, one portion
chickens fest with
black bean sauce

NOTES: PROTOCOL EXCHANGES _

¢ Once the data session n is established OSI Protocol Data Units may
be sent to establish upper layer support between the Open Systems

& The next topic in the course will address considerations for setting
up the upper layer support
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GATE FAST CONNECT

PART G.

GATE FAST CONNECT
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Fast Connect - GATE CTCP Access

Fast Connect

c|V NPSI
T|T
el m —D| DTE
GATE
re |—D
L LU | D] DTE
U LU

¢ Former Eurorean PRPQ integrated into NPSI
$ Dedicates link to GATE Fast Connect

124

$ CTCPs acquire sessions with a pool of Lils
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Fast Connect - GATE CTCP Access ...

4 Fast Connect Scenario
1. Users initiate SVC to GATE CTCP
2. GATE connects user to pre-estabiished LU-LU session, eliminating
session setup requirement
3. CTCP may then issue security check or wait for incoming reguest

€ Similar to X.25 Fast Select, but not the same

° Fast Select facility not required

G3637 COPYRIGHT IBM CORP. 1990 . .DEF-



Defining GATE Fast Connect

X25.MCH

CONNECT=NO/YES/CUD/SUBD
CUD0=(01,02,03,09)

CTCP=(01,02,03,04)
LOGAPPL=(CTCP1,CTCP2,CTCP3,CTCP4)
MODETAB =(CMOD1,CMOD2,CMOD3,CMOD4)
VMODETAB = (VMOD1,VMOD2,VMOD3,VMOD4)

G3637 COPYRIGHT IBM CORP. 1990 DEF-4



Defining GATE Fast Connect

X25.FCG

CTCPNO= ,

QTY S

ANS=____,

COMMITO = ;
MAXDATA= ,

ISTATUS =ACTIVE/INACTIVE,
NCPGRP= s

OWNER= ,

G3637 COPYRIGHT IBM CORP. 1990 : DEF-.



Defining GATE Fast Connect ...

 X25.FCG

PRFLINE= ;
PRFPU= )
PRFLU= ,
SPAN= ,
SUFFIX=

G3837 COPYRIGHT iBM CORP. 1990 DEF-6



TCP/IP and DATE

PART H.

TCP/IP and DATE
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TCP/IP to X.25

Lkl

NCP

NPSI

AlX PS/2 |
X.25
OEM OEM X.25
— / GATEWAY| [OEM
X.25

OEM INTERFACE -

OEM

NOTES: TCP/IP TO X.25 '
e TCP/IP for MVS and VM uses services of a X.25 front end processor
¢ In MVS, VM environments X.25 NPSI in a 37XX provides network
interface layer function
¢ ES/9370 X.25 Communications Subsystem |
e 9370 integrated adapter (1/0 processor feature’ 6130, I/0 adapter
6031-0040) /
e Presents DTE interface to X.25 network
e Allows VM TCP/IP access from X.25 network
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TCP/IP Layering

APPLICATION
o :
7 APPLIC
6 P ION TCP
5 SESSION
; 1
3 NETWORK
2 é%ATA LINK P
1
\
e
NETWORK
1SO 7-Layer INTERFACE
Reference Model TCP/IP Internet

Layering Model

NOTES: 7 OSI LAYERS VS 4 TCP/IP LAYERS

]
TCP Transmission Control Protocol. Transport laver.

IP Internet Protocol. Network Layer.

Network Interface Data Link / Physical Laye/r‘.
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NPSI DATE Support for TCP/IP

SNA SESSION LUX-LUZ

| i e o ]
]
|| FOR NON - SNA DTE | o B2
4 | ]
LU X s t
c
Y R I ] - 1
cTeP | A g s |71 OR
M 1 |E
NON - SNA
LU A MCH LU
: ; X.25 DTE
ISNA CONTROL SESSION !
LU A - MCH LU

NOTES: NPSI DATE SUPPORT FOR TCP/IP

¢ TCPIPX25 serves as both the CTCP and the Application.
¢ The control session is between the TCPIPX25 and the MCH LU.
¢ Data is passed on a session between TCPIPX25 and the VC LU.

/v
/
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TCP/IP Function

MVS/VM
(VMCF)
rcrp €T TCPIPX25 VTAM

LU [GCs (VM)
37XX

' NCP

TCP/IP NPSI

NETWORK
LU

TCP/IP
NETWORK

NOTES: TCPIPX25 FUNCTION
NPSI DATE CTCP comes as part of TCP/IP for MVS, VM.
VTAM application that accepts data from NPSI and passes on to TCP/IP

Session between NPSI DATE LU and TCPIPX25 LU.
NPSI converts packets to PIU's. TCPIPX25 converts PIUs to IP

datagrams. ' )

7y

46046
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TCP/IP-X.25 IMPLEMENTATION

4 NPSI DEFINITIONS
4 VTAM DEFINITIONS

¢ TCP/IP DEFINITIONS

NOTES: IMPL. SPECIFICATIONS

NPSI (1) Multichannel Link (2) Virtual Circuits.
VTAM (1) Application Major Node (2) Switched Major Node
TCP/IP (1) Configuration file,
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NPSI MULTICHANNEL LINK

¢ SPECIFY DATE SUPPORT

¢ MCH LU NAME MUST MATCH NAME IN
TCPIPX25 CTCP CONFIGURATION FILE

NOTES: MCH DEFINITION

*

Luo38 X25.MCH ADDRESS=038,

Copyright IBM Corp 1989

LCGDEF=(0,20),
LCNO=NOTUSED,

-LLCLIST=(LLCO),

FRMLGTH=131,
GATE=DEDICAT,
MWINDOW=7,
LUNAME=XUO038,
PUNAME=PU038,
STATION=DTE,
NPRETRY=10,
TPTIMER=3,
SPEED=9600

TCP-6

37XX LINE ADDR.
20 LOC CH DEF.

‘FRAME LENGTH 131

DATE FUNCTION FOR TCP/IP
FRAME WINDOW 7 (LEVEL 2)
MCH LU NAME - TCPIPX25
MCH PU NAME+

T1 3 SEC

tn

"
n

O O Y
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TCPIPX25 VTAM APPLICATION DEF.

VBUILD TYPE=APPL
TCPIPX25 APPL ACBNAME=TCPIPX25,PRTCT=TCPX25,
AUTH=(ACQ) ,PARSESS=YES,EAS=20

NOTES: VTAM APPL. DEF .
¢ VTAM definition for MVS TCPIPX25 program.
¢ If TCPIPX25 is run in different VTAM domain from 37XX running NPSI:
o TCPIPX25 application defined in domain it runs under 3 TCPIPX25
application defined as VTAM cross domain resource in NPSI domain
e Cross domain definitions for NPSI MCH LUs needed in TCPIPX25 domain
e VTAM switched virtual circuits defined in NPSI domain
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TCPIPX25 VTAM SWITCHED MAJOR NODE

4  VTAM DEFINITIONS FOR PSEUDO SWITCHED
DEVICES

4 IDNUM GENERATED DURING NPSI GENERATION

NOTES: VTAM SWITCH. DEF

VBUILD TYPE=SKNET,MAXGRP=1,MAXNO=1
VP038016 PU ADDR=38,IDBLK=003,IDNUM=02002,
DISCNT=(YES,F) ,MAXDATA=1024,MAXPATH=1,PUTYPE=1,

SSCPFM=USSNTO

VL038016 LU LOCADDR=0
VP038015 PU ADDR=38,IDBLK=003, IDNUM= 02004,,
DISCNT= (YES F) ,MAXDATA= 1024 ,MAXPATH=1 »PUTYPE=1,

SSCPFM=USSNTO
VL038015 LU LOCADDR=0

eee (13 PU/LU entries not shown) ...

VP038001 PU ADDR=38,IDBLK=003,IDNUM=02020,
DISCNT=(YES,F) ,MAXDATA=1024,MAXPATH=1;PUTYPE=1,

SSCPFM=USSNTO
VL038001 LU LOCADDR=0
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TCPIPX25 CONFIGURATION FILE

4 READ AT TCPIPX25 STARTUP

¢ USED TO DETERMINE HOW TO MANAGE NPSI MCH
AND VIRTUAL CIRCUITS

NOTES: TCPIPX25 CONFIG. FILE

VTAM TCPIPX25 VTAM Application name and password

LINK Defines:
¢ NPSI Multichannel link definition LU name
® X.25 Data Network Identifier Code (DNIC)
¢ X.25 DTE address for link,l /to 15 decimal digits.(Not needed ¥
¢ Default window size, Default.packet size
¢ Logical channel information

DEST - IP address, in dotted decimal form and DTE address.

BUFFERS Size of datagram buffers, minimum 576;
Number of of buffers to allocate in addition
to the minimum of 2 per logical channel. Limit on number of buffe
queued outbound on any single virtual circuit.

TIMERS Time, in seconds, a connection is held before 4t can be
preempted for a new destination.

ity
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MVS,VM TCP/IP X.25 SUPPORT

Opereting System

TCF/IP TCPIPX25 VTAM

DEVICE Stmt with:
Name of TCPIPX25
Address Speace

ucv
< |
Cross Mamory Services
X25 Configuration Deflinltions for:
File with: - ACBNAME
- VTAM ACBNAME - LU for each MCH
- LU Name for each
MCH
VTAM AP|
|
NCP
NPS!
To the PSND

NOTES: STUDENT NOTE AREA

¢ IP datagrams sent from TCP/IP via MVS cross memory services or VM

JUCV to TCPIPX25 CTCP.
¢ TCPIPX25 maintains virtual circuits:;

Copyright IBM Corp 1989 TCP-10 I

incoming data passed to TCP/IP

incoming calls checked against TCPIPX25 configuration file
outgoing data sent to NPSI virtual circuit LU ;
outgoing calls initiated based on TCP/IP routing and TCPIPX25

configuration file

i
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ENABLING DATE UTILIZATION OF SVCs

€ TCPIPX25 MUST ACQUIRE SESSION WITH DATE LU

¢ SWITCHED MAJOR NODE REPRESENTING SVCs
MUST BE ACTIVATED

€ NPSI FACILITATES TCP/IP MANAGEMENT OF ITS
VIRTUAL CIRCUITS THROUGH

V NET,ACT,ID=XL038001
V NET,ACT,ID=XL038002

NOTES: )
TCPIPX25 has an LU which it interfaces to the DATE LU

The host LU name is defined in TCPIPX25 configuration file
An application major node in VTAM must define TCPIPX25

LK X
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as the LU name of a host application with acquire authorization‘
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DATE CTCP VC MANAGEMENT

4 APPLICATION LU SENDS AND RECEIVES DATA
PACKETS

4 DATE CTCP LU SENDS OR RECEIVES CONTROL
PACKETS

NOTES: DATE CTCP VC MANAGEMENT
¢ CTCP sends or receives restart, call, clear, reset, interrupt,
and qualified data packets on type O circuit.
CTCP sends or receives restart, call, clear, reset
packets on type 2 circuit. Interrupt and qualified data packets discarde
¢ CTCP sends or receives restart, call, clgar, reset
packets on type 3 circuit. Interrupt packets disearded, qualified
data packets are handled by X.25 NPSI.
¢ CTCP sends or receives restart, call, clear, packets. All others

handled by application LU.

“
i}

of
L
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SUMMARY

4 THE TCP/IP MODEL PROVIDES X.25 AS AN OPTION
AT THE NETWORK INTERFACE LAYER

€ TCP/IP MVS,VM CAN USE X.25 CONNECTIONS FOR
WIDE AREA NETWORK SUPPORT

€ NPSI FACILITATES TCP/IP MANAGEMENT OF ITS
VIRTUAL CIRCUITS THROUGH ITS DATE
INTERFACE

¢ IP DATAGRAMS ENVELOPED IN PACKETS FOR
TRANSMISSION TO OTHER TCP/IP HOSTS
TRANSPARENT TO VTAM, NCP, AND NPSI

NOTES:
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G3637

Management Considerations

PART L

Management Considerations
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Enhanced Availability

Enhanced Availability/SSCP Loss
VTAM VTAM

DTE

VTAM V3 R2 # NCP 4.3 or 5.2
Additional takeover information to, 6 takeover SSCP
!'/

Non-disruptive loss of SSCP for

° PUT 2.0 & 2.1 nodes (new for SVCs)

® Non-SNA devices supported thu LU simulator provided by NPSI

V2R1/V3R2

COPYRIGHT IBM CORP. 1890
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Enhanced Availability ...
L 4 Non-disruptive takeover & return |
d NPSI V.R2 provides this function
® PVCs & SVCs included

o PUT 2.0 & 2.1 SNA DTEs

Non-SN/ DTEs represented by the LU simulator

G3637 ' COPYRIGHT IBM CORP. 1990 DEF-3



NetView Support for NPSI

NETVIEW
NetView records RECFMS records generated by NPSI for:

Physical Circuits Errors
Virtual Circuits Errors

For detailed information read the NPSI. Diagnosis, Customization,
and Tuning Guide LY30-5610 ’

G3637 COPYRIGHT IBM CORP. 1990 DEF-4



Hardware Monitor Detail Screens

NETVIEW

NetView hardware monitor identifies major cause:

Hardware

Software

Protocol: Invalid Response, or command sequence,....
Environment: Thermal, installation restriction,..
Hardware or Software

Operator or Sending Product

Undetermined

G3637 COPYRIGHT IBM CORP. 1990 _ | DEF-5



Hardware Monitor Detail Screens

NETVIEW
NetView hardware monitor identifies minor cause:

Comm. Controller Scanner
X.25 Network external to this product
Local X.25 interface
Local Modem
Customer host application
IBM Comm. Controller program
System Identification Error
Installation Restrictions

~ Adjacent Link Station Busy
Undetermined

G3637 COPYRIGHT IBM CORP. 1990 DEF-6



TRACE SUPPORT

Trace and format all VCs on an MCH link
Selectively trace and format up to 10 VCs by VC line name-

For detailed flows relative to traces reference the NPSI Diagnosis,
Customization, ard Tuning Guide LY30-5610
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