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Computer Networks Overview IRM Introduction IRM

¢ Computer processing evolution

¢ Off-Line Processing

PART A ,
« Batch Processing ==  Remote Job Entry

Computer Networks Overview

4 On-Line Processing

¢ Interactive and RJE Processing

—3 Terminal network : tree structured

12190 Computer Nelwn:h: (_)vervlew A 12130 Computer Nelwnrk= Overview A2
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introduction ... i

oy
w
.

¢ ... Computer processing evolution

¢ Interconnected and distributed systems

* Interactive and NJE processing

— Computer network: mesh structured

¢ Needs for Communication Architecture

* Proprietary Architectures

* Open Architectures

12130 Computer Nelwork s Overview Al
BGC

.

Introduction .. IE

* Short summary of computer processing evolution

1.

Compuler processing evolved from the focal hateh processing. located within a compute'
roosm, toward the interactive and Networking Jnb Processing where the end user could
even don’l Know where his Job will be procescd

With the Batch and RJE processing there was no redationship hetween the user and the ;
camputer. The user had o provide the input 1o the computer and fater on collect the outpy
with greal wasting of time.

With the development of Time-Sharing systenr. the e user gains the contacl with the
computer via the terminal nelwork (leleprocosciug)

gy T T

Tha network has a trea stucture

¥

Most of terminal handling is provided by the contral processor within the application
program.

No common Teleprocessing Access Method

A change of a line configuration or a terminal maoel requires medification lo the
application program

Handling of teleprocessing sofiware requiras high lavel programmers :
Sharing of ines and applications not altowecf

f
Specialized resorces cannot reside all toghether on the same system. g’

b el

i
i
t
i

ry

Ali these limitations originated the needs for <h.n ng résouwrces via a distributed compute
nelwork.

But to handle sharing of rasources ftines, apphications, terminals ....) and reduces cosis anc
complexity of ternvinal or remote resouicr manaqgemnent as well as to protect investments
a nefwork architecture is needed.

S0 1BM designed its SNA {System Nefwoik Architecture) since the far 1974, to address datak‘
processing and communication needs in o flaxible. unified design for growth. As an
Arciutecture, SNA specifies how products connect and connununicale with one another.
During all these years SNA is grown to lace the ovolution of network requirements, but the.
original basic concepts are still valid and il the tine of preducts developed according to
the SNA speciications are still supported

».'5
To respond to market requirements, SNA was taveloped lirst with a hierarchical siructure’
but in the iast years it's evolving also towari a peer-ta-peer structure as required from par. ”

121990
BGC
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Introduction mo 1BM Environmental Factors [EM

of the market.

+ Computer Architectures are commonly classified s

Networks of the 90’

s Proprielary

whare the first to be developed according In market requirements

€ Carrier Network Evolution
s Customized services
» Intelligent Networks

s Open
public specifications. aflow connectivity with OFM equipments

e« {50/ 05} conforming

_ _ « High Speed
implemented according to the standartd protes ols and services delined by 051 allow
inferconnection between different Computer vondors -_ Reduced Cost
1BM states the SNA is a OPEN Architectine In fact since the beginning the SNA Formals - |mpr0ved Quahty

and Protocols are published as well as the arress interfaces to allow third parties lo
develop their products compatibie with SNA specifications.

1BM supports atso OS! protocols and servires d Tecnology
As we'll see during this presentation. IBM is doing a progressive integration belween . Dlgltal

SNA and OS] because this is the lrend the market reqliires. . . .
+ High Bandwidth/Fiber
* FAX
* Image/Voice/Graphics

¢ Standards
e QS| TCP/IP, SNA, EDI ...
e X.25, ISDN, 802.x, FDD1
e Standards Profiles (GOSIP. )

¢ Global Networks
* PTT Relations/Deregulation
* VAN Expansion/Enhancement

12/90 Compuler Networks Overview A4
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Environmental Factors .. IBEM

Multiple choices are available; technologiss, product: and services. vemdors and standards.

Technologies are ralentiessily rolling oul - exiremely powmtul procassors, sophisticated desk lop
workstations and very high speed nelwork capabilitics for tocal and wide area networks with an
continueus improvement of the pricalperformance ratin

Carrieritransmission capabilities are expanding and public nelwork are becoming move and more
intelligent, enabling the offering of customized services (Value Added Nelworks, .. ), and the cost
of igh speed transmission is dropping quite rapittly onahling wew opportunities and users.

Standards - OS! (Open System Interconnect) rolds the prounise of a connmon worldwide slandards
for muitivendor communications, but today only lew application are available, se TCPHP is mainly
used lor mullivendor communication for a timited nwmnher of applications, while the Open
proprielary communication architectures, like SNA_ witl <tilf have a fundamental role Even with

standards available, it will take a number of years helwe they are implemented by vendors and
widely availabla.

SNA and TCPIIFP are today used for mullivendor romimnunicalions.

Some OSI products are aiso available from 1BM and vihers will come wilh the standards
available.

The users must however remind that the options availahie today make multivendor
comnmunicatlion very much an arl, not the science we would aif fike to see.

12/90 Computer Networks Overview A.4-1
BGC

Customer requirements

Privata nelworks
Valus added networks
Public networks

culomu;. bullnm. parthars

* Information Sharing

*  Openess (multi-vendor communication).

* System and Network management interface

* Robust and complete solutions

* Easy-to-use, cost effective

* Investments protection
; 2(;%0 Computer Networks Overview AS
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Networking Directions EM Wide Area Networks IEM

Volcs
Ethemnet

l IBM Total Networking Solutions I

WAN Networking Direction

* Integrate transport of volce, data, Image, graphics, video

+ Pravide bridging and routing {OS!, TCP/IP, SNA)
* Use naw carrler offerings and support standards

s Provide vendor-indapandant transport network

IBM will:

Muith-media
workstation

Communication System Platform for
Multi-media Application

Moblle

Wide Area Networks

AT
12/90 Computer Networks Overview A6 182(.;!(’? Computer Networks Overview
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IBM

Local Area Networks

SNA/OSI and OEM connectivity

SNA/OSI and OEM connectivity
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Connection/Communication 12M

e System Network Architecture (SNA)

¢ Globa! description of logical striictures

Message Formats

Protocol Sequences

Operative Procedures

to transmit messages and data through a communication
system

¢ Two aspects

connection

communication

12/90
BGC

Compuier Network= 6vewiaw A1D

SNA products M

SNA is a set of Hardware and Software products architected
according the specifications to provide:

globai solution

+ resource sharing

» reliability and performances

¢ network management

e petwork interconnection

¢ OEM openings

« investments protection

12/90
BGC
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SNA Layers

[EM

¢ The SNA architectural model

END USER

L1

TRANSACTION SERVICES provides application services
such as distributed DB accesrs and DOCs interchange

FRESENTATION SERVICES formats data for different
presentation media and coordinates resource sharing

DATA FLOW CONTROL synchronizes data flow, correlates
exchanges of data and groups related data into units

TRANSMISSION CONTROL paces data exchanges to match
pProcessing capacity and enciphers data if security
18 needed

PATH CONTROL routes data between source and
destination, and control data traffic in the network

DATA LINK CONTROL transmits data between adjacent
nodes

PHYSICAL CONTROL connects adiacent nodes physically
and electrically

12/90
BGC

Computer Networks Overview

A2

SNA / OSlI Integration

Office
Manufacturing
Distribution

Network Management

IBM Networking Architecture Direction

SNADS X.400
oDH CPI-C
FTP RJE FTaM

Common

Applications

LU 6.2 TP-ASE

Application
Service
Interface

SHA 0S1I
X.25 spLC X.21
802.n ISDN HOLC

FDDI

Protocol

Services

SNA as common platform for SNA and OS| apllications
Last PSI products adhere to SAA specifications

Common
Link
Services

"R IINEEADZ

+

ABOHCIOY AdID TN

1EH

EC ki

g T T m——
s s

ST

¢ = e
B
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Etherogeneous Environment

¢ OEM Connectivity

SNA Concepts

¢ Standard de facto and International Standards

— TCP/IP is provided hy most of vendors ( about 130
implementations )

sle o 0o 0 0 o
SNA o] ¢——>
L ]
[
v
1
TCP/IP ————py
B IR R
M
0S1 i
Protocol
Converter |+

SNA

TCP/IP

0S1

* 8 8 ° &

-p
TCP/IP
L] g

051

Native
Protocol

¢ Migration strategy from TCP/IP to OSI

12/90
BGC
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| L4E | IEM
PART B.
SNA Concepts
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Network Structure 1B Network components

* Host Processors

* Distributed Processors

e  Communication Controllers

*  Cluster controllers

*  Workstations

Network Structure

¢ SNA access method

* Application Subsystems

* Application Programs

* Network management programs

* Network control programs

o
Sy s

il T TRm
¥

g

e s

12190 SNA Concap;; ) B.2 12/90 SNA Concepta
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Network components o

IRM

Network components .- IBM

Host Processor: control all or part of the netwark as well as program execution and
computation, Data Base access, lile services and network management

Distributed processers: provide functions simmitw to the Host processors except for the
network management.

Communication contrellers: manage the physical notwark, control the communication links
and route data through the nelwork.

Cluster controfiers: controi the 110 operations ani the devices connected to them ( video,
printers, workstations ... ).

Workstationsprovide user access (e the network

Workslations usually have 11Q devices thal enable nrtwork users to sen d and receive
infermation.

SNA Access Methods:

1. fogically control the ffow of data through a network

2. provide an interface befween application suhsystrms and a network

3 protect application subsystem from unauthovized 2ccess

4. the access method resides in the host processor

- The most common SNA access method is
Advanced Communicalion Functlion/Virtual Telecommunication Access Method (

ACFIVTAM )

Application Subsystems suppoit aclivities as
1 developing programs interactively

- TS0. V5CS ...
2. relrieving and updating information

- CICS, IMS, SQL ...

3. processing hatch jobs remotely

12/90 SNA Concepls B34
8GC

4.

- JESx. R5CS .

Application subsystems reside in processors

s Applicalion Programs perform the function the user wants done. such as scientific
comptdation, text editing, or user writlen proqram:=

application programs reside in processors intrlliqent cluster controllers and woirkstations.

e« Nelwork management programs:.

i

2.

assist nelwork operations
detect and report errors
maintain statistic about network performances
assist for automatic nelwork control
. oplionally many other function to heip network management
- The IBM primary SNA management proqram is NetView

each component of a SNA neiwork perform functions that help the network management
and is supported by NelView,

NetView/PC allow application programs running on a PC to collecl alerf data from
non-SNA devices and pass them to NetView

« Network Control Programs route data and confint it= flow between communication conticllers
and other network resources.

The primary IBM network control progran: is the ACFINCP

NCPs reside in communication confroliers

12490
BGC
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Network components ...

e Links
15

Hoat
Processor

Agphc alion Progi amy

Apphcahon Progams

Apphcation Subsystem

Communication

Controlles Nut a\:;
i ontrol
Pragiam)
Qlobuted
Processor
Cluster
Controller

Worksiationy

Figure 1. Network Components

Note: For descriptions of specitic SNA products, refer 1o “Chapter 5. Selecting
SNA Products.”

12/90

8NA Concepls
BGC

B4

I8M

O Link definition:

Host
Processor
Svstem/370
Data Channeal
halli
J P
‘ulguteu
-l PR TV of ] 1T
npler
Communicaslon
Controller
Synchronoys
Data Link Controf
Distributed
Processar
Cluster
Controler

Workstations

Figure 2. Links

12/90
BGC

connection between adjacent Link Stations ( nodes )
trasmission media and data link control protocot
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Links /motes IBM

+ Links consist of a Link Connection represented hy .1 transmission media and two or more Link
Stations which use the data link control profocal {n transmit data over a tink connection.

1. Trasmission media can be telephone linps. mivvowave beams. fiber oplic. and coaxial
cables.

3 The Data Link Control Protocols specify how e interprel controf data and transmit data
across a link between adjacent nodes.

SNA specifies the following data link confinl pratocols:
» Synchronous Data Link Controf (SDLC) i= the protocol that disciplines the

interconnection of network components vin Iniecommunicalion links.
SDLC transmit data serially.

e Sys/370 data channel connect focally various nelwork components lo host processors
(Host subarea nodes fo other subarea nodes and to locally attached peripheral nodes).
— Data Channel trasmit bils in parailel

— If the Host processor supports integrated (Communication Adapter (IC A) then a
telecaommunication link can connecl network components {o & host.

e Token-Ring Nelwork is a dala link confrol that has two parts:
3. the Logical Link Control protoco! (MAC)
- the LLC sublayer provides sequential. connectian-oriented data transior.

connetion-oriented dala transler provires erver recovery, sequencing and flow
control.

4 the Medium Access Control (MAC}

— The MAC conirols the routing of information hetween the physical layer and the LLC
sublayer.

The IBM Token Ring Nelwork connects SNA camponents in a physical 1i ng.
o SNA products also supports:
— Asynchronous (Start/Stop) and Binary Synchronous protocols (BSC).

= HDLC and X.23 interface.

Links Notes

12190 SNA Concepts B.5-1
BGC

SHM {Short-hold mode) to support circnit <wit-h networks { available only in some

Eurepean counltries)

allow reieasing of the swilched connrclion during idie periods.

ISON

... see last announces

12/90
BGC
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End User

(EM

End User Definition

ultimate source and destination of information flowing
through a network

interacts with the network to obtain services supplied by
the network

¢ End User Examples
* workstation user
* application program
;ﬁ?:o SNA Concapts B.&

End User ...

IEM

!

h

End User . )

Host

|

b
Communication ‘;”
Controller :

Distributed
Processor

Cluster ;
Controller q,
ke
i

Workstatlons

Figure 3. End Usern ‘
*  The relationship between End-Users. %[
b
qu;
12190 SNA Concepls BT
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Nodes [EM

End User mous IBM
© Node definition:
a network component i i i
+ The End-Users are nol part of the Network implemented po ent in which SNA functions are

+ Thay interacts with the network to use the seivices It offers providing efficient exchange of
Host Nodes

data betwesn two points. \

e The End-User can be:
m N[ )
e an application program Processor
— operating with another remote application proqram
- interacting with a workstation operator b=
SNA SNA
Accemy Accon
Mathod Mathod
S /
¢/ Communication N
Controller
\ — >
\ommunica!lon Peripheral

Controller . Naode

/I Nodes 4

(" )
Cluster

Controliar Distributed
Progessor

\
KWoclmlationl )\P"'phmal/

Nodes

Figure 4. Nodes

12190 SNA Concepts B.7-1 :fé%" SNA Concepts B.A
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Nodes o [EM

+ Nodes provide SNA functions tha enable end users to he independent of a network’s

characleristics and operation. The nelwork resources in the nodes that provide these function
fall into two categories:

1. Nelwork addressabie Unils

2. Path control network
-+ see Node Structure later-on

* SNA nodes are interconnected by links.
« Host Node is a host procassor that contains the AUFIVTAM

e Communication Controller Node s a controlirr thii runs ACF/NCP. This node, under direction
of the host pode, conirols the links

and the attached peripheral nodes (clusters and workstations).
® A Peripheral Node are both source and destination of dat a.

They are associated with workstations, ciuster vontrofiers or distributed processor.

12/%0 SNA Concepls B.8-1
BGC

Trasmission Group 1E]

o

ry

O TG definition:

is a link or a group of links between adjacent subarea .
nodes

Host :
Processor
Transmission E
Group !
i
¢
Conununication
Controller
;
:
!
Distributed B
Processor .
Cluster
Controller
]
Waorkstatlons
Pigure 5. Teanamisslon Groups ai
E
A
12/90 SNA Concepls B.
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Trasmission Group moes

e Ragardiess of the number
group as a single link.

« Parallel links grant better performances.

e If one link in a frasmission group fails, the subarea node ¢
on the remaining active link. This avoid loss of riaia and disruption to the end user

« Ihe PIU sequence is granted by the TG mechanism when parallel links are used.

IBM

of link in a trasmission qronp. subarea nodes freat the transmission

an autematically place dala traffic

12/90
BGC
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Subareas

IBM

© Subarea definition

a host or communication controller and its peripheral

nodes.

Subares 1

Subarea 12

(o

Processor

Communication

Controfiet

Cluster
Controfler

Workstations

\

Distributed
Processor

Subarea 5

figure 8. Suheress

Subares 9

12/90
BGC
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Subareas mo. IBH Network Addressable Units

: iEw
b
A Subarea consists of a host or communication contintier node and His peripheral nodes. O  NAU definition -
The horst node or the communication controlfer node ur o subarea is called a subarea node Network resources |dent|f|ed by an network address
¢ Each subarea has a unigue number.
s Network administration personnel use the subare v unnher to identify network components.
Hoal i
Processor :
Mynicel :
System Sy1tem Wt :
Seivices Savcas E
Contial Conitrol I
Pont Pounl T'
ih
Cammunication
Conuroller
Wey 550 2l
[
3
2
Distributed b
Cluster Pracessor ‘.' :
Conurolier
?

Workstations

Figure 7. Network Addrassabie Unig

M
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Network Addressable Units ... IRM

Network Addressable Units have addresses that identify their routing location, so that end user
can Iransmit data to each other.

¢ NAUs provide the loltowing functions:

synchronize communication between end user-
manage the resources in each node
conliro! and manage leh network

Each NAU has an address that identifics it i vther NAUs and o the path control nefwork,
The Path Control uses this address to rouli «alx hretween NAUS.

* SNA defines three kinds of addressabte unils

Logical Unit (LU) provides end user access (o thr nelwork resources and manages the
transmission of information belween end users

— Pheripheral and host nodes can have more than one logical unit.

~ Every end user has one or more fogical units that enables it to communicate with other
end users.

- A single LU can serve one or more end nusn

~ Before end users can commupicate each other | their respective Lt/s must be connected
in a mutual relationship called a session ( i 1 [ 1! session)

Physical Unit (PU) resides in each node and prnvide serv ices to manage and monitor that
node’s resources.

~ the ACFIVTAM manages the rasoirces foi a host nodes.
- the ACFINCP manages the resources nf 2 conununication controller nod e
System Services Controf Point (SSCP) is the ventral poin { of control for a domain.

- An S5CP resides in a host node and provide< services for monitoring and controlling
nelwork resourcas { activation, initialization  nie}

~ tis part of ACFIVTAM

Boundary Functionprovides services and coptrol at 4 subarea node lo enable peripheral
nodes lo easily connect fo a nelwork.

12190
BGC

SNA Concepls B.A1A

Logical Units

4 Logical Unit (LU) definition

IBM

point of access to the network for End Users

* manages exchange of data hetween End Users

End —~ User

Logical Unit

one LU may serve one or many End Users

End - User

Logical Unit

12/%0
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LU Types 12M Physical Unit B 1M

LU types identify the set of SNA functions that a product provides
to support end user communications
¢ Physical Unit (PU) definition

* Presentation services profiles:

* LUtype 0 uses non-architected presentation services ;

_ * combination of Hardware and Software to
* LUtype 1 uses SNA character strings (SCS) s

* LUtype 2 uses 3270 data streams
= manages the node

* LUtype 3 uses printer 3270 data streams

* LUtype 4 standard of first word processor — manages the Links to adjacent nodes

* LU type 6.1 standard for the first transactional applications
(IMS) —» p.e. VTAM or NCP manages PUs F

—

* LU type 6.2 standard for SNA APPC (most recent)

_ * every node contains a PU !
—» LU-LU sessions can exist only between logical units of the

same LU type.

12/90 SNA Concepls 813 12190 SNA Concepts B.14
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SSCP IBM

¢ Systemn Services Control Point definition

* manages the whole or a portion of the network
— activates resources

— controls

’r

— deactivates

— initiates and terminates sessions

SSCP - PU
SSCP - LU
LU - LU
SSCP - SSCP

—» An SSCP is said to own a network resource which it has
activated and not yet deactivated

12190 SNA Concepts B.15
BGC

SSCP /Notes IBM

¢ Only Hos! subarea nodes contain an SSCP

The SSCP manages nelwork resources in arvodance with the commands issued by the
nefwork operator

it coordinates the activation of sessions hotwern 1lig

p.e.an SSCP provides directory Service< e as<ist a Logical Unit iniliate a LU-LU
session

When necessary it acts on the physical netwark 1o activale sessions

p e an S5CP can cause a workslalion In he «isled over A switched link when that is
necessary to aclivale a session

¢ Each S5CP manages a portion of a netwark am! that portion is called a domain

When a network conlains only one SSCP. that SS0°P manages all the network resources
in this case the network is said fo be a single-dnmain network
Two or more SSCP in a nefwork can provide ackup for failing SSCPs in other domains,

cooperatively control network components and help establish sessions between Logical
Units.

12190
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Domains

1B

¢ Single and Multiple Domain

Domain A

Domain B

-

Host
Processor

Communicailon
Controllar

Cluster
Controller

Workstations

\__

Distributed
Processor

Figure §. Demalne

12/90
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Domains ... _ | IB]

Domain definition

an SSCP and the network resnurces activated by the SSC!

Network resources are:

- PUs
—  LUs
— links

— Link stations "

some types of resource may he owned by more than one
SSCP

* provides backup in case of SSCP failure ‘

S e

12/90
BGC
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1BM
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Inteconnected Networks IRM

Why SNA Network Interconnection?

»

Growing need to exchange data between separate SNA
neworks

Growth of existing networks impacts on resource naming
mahagement

S N | Facilities

Interconnect indipendent SNA networks
Divide an existing SNA network

Allows communication between end-user in separate
SNA network

indipendence of connected networks
— Nework address structure

— Resource names

— Network configuration

— Network management

Different ACF versions/releases

12190
BGC
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Inteconnected Networks Configurations : IEM

| I, |

| |

I NETHORK € |

NETHORK A GATENWAY NETHORK B
NETHORK A Gateway NETHORK B Gateway NETHORK C
GCatowny
NETHORK A NETHORK B

Gatoway

12/90
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Adjacent Network Gateway

1Bk
\
¢ Single SSCP and NCP Gateway
Network A Network B

|
SSCP :
| i
4
|
*
W

——> GY, gSCP
NCP 7 lﬁCP

|
| |

|
SSCP | :
| ;
g
A
* + simple configuration |
* - if GWNCP faults also SNI sessions drop s

»

- I GWSSCP faults new SNI sessions cannot be activated,

12/90
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Adjacent Network Gateway ... BM

e To open End-User sessions between two interconnected networks, at teast a service session
mus! ba opened belween Iwo SSCP, where one of them must he a GWSSCP

s« Two networks are adjacent if only one GWSSOT o+ involved in 1 service session,

s The GWSSCP is identified as a normal NAU

e The only sessions allowed between cross networl = e the CDRM-CDRM sessions.
— S5CP-PU and SS5CP-LU are not allowed hefween different nefworks

e ALIAS tunctions

- Altow LU names in differen! networks to have the <same names.

12/90 SNA Cnncep;;: 0.211
BGC

SNI Back-to-Back Configuation

IEM

Back~to-Back Networks

SSCP
SAl

NET A NET X NET
(Nul1?
SSCP GHSSCP S5CP
S5Al SAS SA4
NCP GHNCP SA SA GUNCP
SAll SAS1 52 42 SA41

SAll

¢ The Nult network contains cross-network links only and part

of NCPs containing Alias addresses of network partners.

12190
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SNI Back-to-Back Configuation ... 1214

The ligure on the previous foil is an example of ceafiquration called Back-to-Back

This configuration makes use of a Nuil Nelworh separiting the production networks.

The Null Nelwork consists of only portion of two GWNCP's conlaining Alias addresses of the
cross-network partners.

The production networks each contain a GWSS( canirolling a GWNCP

The Back-to-Back configuration provides a sigmticont degree of network configuration
isolation, in fact the mosi of all the types of contiquralion.

The two production nelworks de nof have lo exchange much information about themseives.
Most of the cross-nelwork definitions will portun te the null network,

This type of conliguration has particular appeat to iwo independent organizations who wish (o

interconnect {o share information, but are not inlerested in revsaling too much about their
eperation to other company.

Conliguration Considerations

Availability/Recovery

~ Cross-nelwork alternale routes

- GWSSCP and GWNCP backup facilities

Performance

- GWSSCP's and GWNCP's involved in session setup path
- Alias Application (how many GWSSCP have to mstail?)
= Number of cross-network sessions

Nelwork Management

~ Network organization autonomy

~ Cross-Nelwork Configuration Data and Routes

- Security

12190 SNA Concepla B.22-1
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Data Link Control - Link Stations 1RM Data Link Control - Link Stations .- IRM
¢ Data Link Control provides services for Path ("antin!
s {frasmit message units (PlUs) across links
PU LS -~ LS PU s manages link-level flow
s manages link-fevel error recovery
e [ata Link Control is served by Physical Conftol which includes
e SOLC links
o Channels
—— s PU
— LS = link station - data link control element
¢ to control link activation and deactivation
» L’SSCP refers to Links in a node containing an
owned PU
e L’SSCP refers to Link Stations in a node adjacent to
a node containing an onwned PU
— Once a Link Station has been “contacted”, Path Control in
the node containing the owned PU can route data to
resources in the adjacent node
» LS is also responsible for error recovery
12190 SNA Components and Functlons c2 12/90 SNA Components and Funclions c.21
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Node Types and PU Typ?s IBM

BGC

¢ Host Node (type 5)
* represents a subarea {a subarea node)
¢ contains an SSCP
¢ contains a PU Type 5
— example: an ACF/VTAM in a VM system
¢ Communication Controller Node (Type 4)
* represents a subarea (a subarea node)
¢ does not contain an SSCP
* contains a PU Type 4
— example: an NCP in a 37xx
¢ Peripheral Node (type 2 or 2.1)
* does not represent a subarea
* attaches to a subarea node
* contains a PU Type 2 or 2 1
—» example: a 3174
12/90 8NA Components and Functions ca

Node Types and PU Types ... B}
- —i

ey %

¢ Node description Nodes are hardware and softwais ¢ minponents that implements SNA
funciions. The nelwork rasources providing these functions fall into two categornies:

1. Network Addressable Units {NALY)
® S53CP, PUs and LUs are nelwork addressaiie unifs

e thay enable end users to send datla gl network and help network operators
peirform network contral and managenient funitions.

2 The Path Conltrol Network I

« Link Stations (data link control element). subavea path control eleinents, and peripheral
Path control efements are part of the Path *ontini Neltwork

b
e they route and trasmit data belween NAlls *
¢+ SSCP managa the configuration of a network. confrol other network resources, coordinatas
helwork operator and problem determination requests and provides directory support and |
other sassion services for end users.
* PUsnanage and monitor each node’s altached links and adjacenf link stations,
¢ LUs provide end user interface to the network and nanage data execange between end users.:;_
&
s before end users can communicate each other their respective LUs must be connectad, E.
that is a LU-LU session must be estabiisherf b
‘e

¢ Link stations are data link conlrol elements that frasnnt data over the physical connection
belween adjacent nodes.

* Path control elements route data between NAlIs

I
« Subarea path control elements routa data fo and from NAUs in subarea nodes and belweem(
subareas

= Peripheral path control elements route data to el from NAUSs in peripheral podes.

¢ The architecture defines 4 type of nodes to identity the SNA function that each node suppon.

* see previous foil.

12/90 SNA Components and Functions c31
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Node structure 1BM Node structure o | 1BM

+ Addresses

e ¢ Subarea Address
¢ a mnmber (address) which uniquely idenlific= . <iharea used for routing belween subareas
HAU NAU NAU & FElement Address

e a number {address) which uniquely identifirs 1 network resoirce within a subarea

¢ Notwork Address

Path Control Network » the combination of subarea adrress and Flomen! widress which uniquely identifies a
network resource within the network

. 16-bit Network Address
-—|—> SA @ 3-255
Subarea address Element address
o Data is routed by the path Control Network between NAUSs o viora ElA: 16384-256
based on the Network Address of the origin and destination ° o
NAUs bit o nit 15
L] ENA: Extended 23-bit Netork Address
e SSCP, PU and LU are types of NAUs
Subaresa address Element address Sh 1 258
E1A : 32768
[ ] iel
e Each NAU has a Network address composed by: fleld _ fleld
bhit 0 bit 7 bit 1 bit 15

—) Subarea Address + Element Address

With 16 hits addressing is necessary that hasts within the same nelwork have same SA
field dimension.

Than the parameter MAXSUBA =n where n is the same in each domain.

cd 12/90 SNA Components and Functions c.441
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Node structure mows

IEM

-+ while 3A number is unique within the whoh network. the Elentent address nrust be
unique within the subarea only.

¢ The Elemenl Address is assigned by VTAM i by NoP

during the generation
during a network riconfiguration
during the activation of resources connected in switched mode

when parallel LU-LU sessions are aclivated

SNA provides fixed element addrasses for ~vme 1OSOUICES;

IResouch Element Address ‘ ‘]

PU 0
5 SSCp 1
Node Lus >= 2
Type
4 PU (1]
182(;2:0 SNA Components and Functions C.a-2

Path Control Network

¢ Functions

Trasmits data across links between nodes

Routes data from a subarea node to another subarea E
node 4

I‘..

routes data from a subarea node to attached periphera
nodes

P

¢ Path Control Network Layers %
b
*  Path Control
* Data Link Controi :
i
*  Physical Contro)
:
A
12/90 SNA Componenis and Functions ct )
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Path Control Network mo.. 1214

+ Funclions The Path Control is a SNA function that - reates a logical channel through the
network using the available physical finks,

Messages units are rouled between NAlls

s Messages unils contain the address of the destination NA{J. and the PC uses this address
to select a path for the dala through the network

There are Iwo kinds of path conlrol elements

1.

Subarea Path Control elementes:

— roufe data between subarea nodes

- route data belween NAUs belonging in the sime subarea
- use the network address {o roue mes=aqe units
Peripheral Path Conlrol elements:

— route data between subarea nodes and peripheral nodes
- route dala between NAUs in peripheral nocle

- route data between Type 2.1 peripheral nnde

- use local address to roufe message unils

Note that whereas a network address is unique within 2 network, & local address is unique only
within a peripheral node.

12/90
BGC

SNA Componenis ;nri Functions C.51

Path Control Elements

IEM

PC

PC

Legend:!

One SPC element for each subarea node

B

PC

[

PC

Subarea Path Contro) Element

Peripheral Path Control Element

Boundary Function Component

PC

PC

PC

Subarea nodes contain one PPC element for each adjacent

peripheral node

12/90
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i Boundary Function ... B}
Boundary Function N [Br4 ry N 183
'
L J InterconneClS SUbarea and Peripheral path ContrO! elements ¢+ L['slement Address is automatically assigned by VTAM or NCP
* enables Peripheral Nodes to have fixed “local” e during the generation
addresses ® during a nelwork riconfiguration
- Slmpllfles the implementation s durirng the aclivation of swilched resoiners
- slmpm’les attachemenl o network s when LU-LU parallel sessions are initiated I
SNA requires for some resources constant rfement MNidresses :
¢ The SA-node converts the Network Address to Local Address A
IResouch Element Address B ]
Node A s
2) PU o
5 55Cp 1
r___i..__, Node Lus >=2 !
NCP SNA
Network | -]
PC
‘r I Type .
Boundary Intermediate (l)I 4 PU 0 ‘
Function Function ] Node B ?_

l’ (l)I

|
|
manages route l ) <>
its to *
resources another i |
Node
I
|
I
.

tocal address

The resources of a peripheral node have hirth the network address as th e local address.
Whereas the network address identifios 2 P .+ 1 11 ar a Link stalion within the network, the
Local address identifies one of these resowrces within a peripheral node. '

i

Lacal addressas are nol the same as the netwiork rlement addresses and are unique only
within the peripheral node.

Peripheral nodes are the origin and the destination of End-User data. Bul they have no rola ¢
in the giobal routing based on the network atddress |

They are supported by the BOUNDARY Function in the subarea nodes for ihe association +

ERY
L4

(1) — SNA cmds \ indicators
(2) - Product defined boundary -t - =]~
2) Node C
12190 SNA Components and Functions o § 12190
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Boundary Function o 1M P C - Routing Functions IBM

of their local address with the network adires= nand hy subarea path control elements.

The boundary function make the peripheral nodes independent from changes of address
due to the network reconfigurations.

Virtual Route Control

+ creates logical channels hetween SA-nodes where
messages of different sessions are multiplexed

s the Flow Control mechanism prevents network
congestion

* each VR is mapped over cne ER

Explicit Route Control

+ defines the physical paths in the network through the
SA-nodes and TGs sequence

Trasmission Group Control
« distribute the data traffic over parallel links like a single

connection

Messages sequencing, bloking and segmenting

L 4
¢ Boundary Funclion
Association of network address used by the subarea path control element with their locat
address used by the peripheral path control rlement
The subarea nodes perform two kind of “routing
e Intermediate routing funclion
message rouling between NAUs in different SA
¢ boundary function
message routing between a SA-node anid a peripheral node.
Boundary funclion supporls also the Extemdind Recovery Facility (XRF) fo manage the
backup sessions when an active LU_LII session faults. ¢
Ref. 2-12 SNA Technical Overview
¢
L 2
12/90 SNA Components and Funclions c7-2 1826’2:0
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P C - Routing Functions ... 1B P C - Routing Functions ..

e Dala Security Prolocols

P

¢ PC Trasmission protocols The Path Control Netwoik uses thiree profocels when [ransmitting + Function Management Headers ‘
dala between NAUs.

e Extended Recovery Facility Protocols
For further deltails refer 1o Chapter B of SNA Ted i 2t Dverview

e

1. Sequencing
message units are numbered when queusecd o he trasmitted
the sequence number s used af the receiving side lo reorder out-of-sequence
messages received over a Transmission Group
-+ Links in multiple link TGs should use the <o speed
2. Bloking

'
is the combination of multipte Path Informatian Units {PiUs) into one Basic EZ
Transmission Unit (BTU) to be given tn Nalo | ink Controf for transimission

+
-+ implementation - channel links only ¢
3. Segmenting
Path Conirol can split one PIU into multiple segments fo be given to the Data Link
Control to be transmitted over a link. the saqunent sent lo the link is called a Basic

Transmission Unit (BTU).

-+ implementation - peripheral nodes only

P
Rel. SNA Technical Overview pg 8-318-5 :
Higher layers protocol are ralated to the | {1 | 1 <essions an are specified within the BIND k
at sassion initiation time, !
Bacause during this leclures lhere is no space o cover the Session prolocols, only a
summary list is given here:
* Response Protocols
» Chaining Protocols |
e Bracket Protocols
¢ Seguencing Protocols

* Request and Response Mods Protocols

* Send and receive Mode Prolocols

12/90
BGC
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Resource sharing 1RM Resource Activation Sequence IBM

¢ Concurrent sharing

—» more tha one SSCP can similltaneously control the same
resource sscP

—3 shared timit | 1 l - —I
¢ PUs in type 4 nodes

PU-5 PU-4

e Non-switched SDLC links in type 4 nodes to
—  other type 4 nodes ( subarea nodes )

_ LU-5 LINK-2  LINK—4 LINK-S  LINK-2 LINK-6
— Peripheral nodes l 1 1 1 1
. . . i LS-2 LS4 LS-5 Ls-2 LS—4
¢ Link stations for the non-switched SDLC links between 1
subarea nodes PU-2 PU-2
LU-2 LU!2
¢ Serial sharing
—» only one SSCP at a time can control a resource Legend
— shared limit = 1 PU-X -» PU in a type X node
. . LU-X ~» LU in & type X node
e LUs and PUs in peripheral nodes
Link=-X -» Link towards a type X node
e Switched links between subarea nodes LS-X -» Link station in a adjncent type X node
« Links and Links Stations that connect peripheral nodes
to subarea nodes
12/90 SNA Components and Funclions c9 12190 SNA Components and Functlons c.10
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Resource Naming IBM

¢ End Users interface with the network services using

— Names
* Network Addressable |Inits
* Set of session protocals { BIND )

* Roule selection ( COS )

¢ SSCPs provide a Directory Service to translate NAU names
to network addresses used by Path Control

¢ |f the resource is owned by the SSCP it performs the
translation

¢ If the resource is not owned by the SSCP it routes the

request containing the name to another (or more)
SSCPs.

—* Use of Names provides independence from knowledge
of configuration

— An LU may have another name known only to the
owning SSCP - the “uninterpreted name”.

:;ZGI!(I:O SNA Components and Functlons cn

Resource Naming .. 18}

During system generation, access methods build dired i ins that refate the network names of
resources in each domain to their network address h

T

e

The SSCP uses this directory to translate names fo wobvork addresses for resowices within ils
domain.

in addition, the access method builds a coaperaive diectory that allows SSCPs to transiate
names to addresses across domain; if the named resouice does is not in a SS5CP's domain, the
S5CP uses the cooparative directory to identify winrh SSOCP can provide the name to address
fransiation.

The nelwork names should be unique within a netwerk

H1s very important to define a consistent nanting vonvention (o ensure that duplicated naines areg
not assigned. K
b
!
3
X
I
1
k.
- . Y
12/90 SNA Componenls and Functions CAY-ne
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Sessions 1RM Sessions IRM

4 Logical connection between two NAUs.

¢ SSCP-PU

» control of the physical resource which PU represents
and associated link and link stations

—» same domain

¢ SSCP-LU
S . e servicing of end user requests
essions —% same domain
¢ LU-LU
e end user communication
¢ SSCP-SSCP
¢ servicing end user requests
— cross-domain
¢ While a session is active, resotirces are committed in both
NAUs which constitute a half-session in each.
12190 SNA Components and Funclions cA2 12/90 SNA Components and Functions c1l
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Sessions woies

g
il
=

The session is the SNA base concept to establish i logweal relationship beiween NAUs.

Because of different lype of NAUs there are also ifferent type of sessions

Sessions ...

I8¢
¢ Half-Sessions
NODE A 1
:
EU NAU )
n s |44»|Services ‘i'«
de Mgr-2 T
&
r -I |—
m=y- - =-==——1 i I |
| JHair-Session Half¥—Session} |
Functions [+ » Functions |e—s| NAU
| — |
Sessinn #1-2 S rm———
bt o e e - - ek N - - e e
" E U |
v +—+| n s
i de
- ————— - = el e - e - | c r
| Session #1-3 e
| s
Half-Session|e —+ |Halt-—Session | 4—p B
| Functions Functions | &l :
N .__r...._...m_.___...l
NODE C
EU NAU®
n 8 |et+|Services
de Mgr-3 ‘
r ‘
NODE B

¢ A Session is univocally identified by the pairs of engaged
NAUs

¢ The pair is called SID { Session ID)

¢ SSCP-PU
* These sassions must exist batween the SSCT and all the PUs owned by the SSCP itself.
* They must be activated before any other artivity vau lake place with the LUs controfled by
the PU nodes.
® they are used to control and manages nelwol. informations.
¢ SSCP-LU
s The must be activated before LUs can initiate any activity.
+ SSCP-55CP
o These sessions are used lor communications between conirol points of different domains
in a multi-domain network.
e The must be activale to allow “cross-domain’ aclivities.
¢ LU-LU
* Are the so called work-sessions because allow afa exacange between End-Users.
* PU-PU
s Although they are not explicitly defined, il's passible o exchange informations belween
adjacent PUs.
They are used to manage "Explicit Routes”
The initialization sequenca depends on the seusion type.
12190 SNA Componenis and Functions C.A131
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LU-LU Sessions 1B Session activation Hierarchy

IEM

¢ Single session {one at a time)

L [RL

Nodo Host CUCN CCN
& Multiple session at a time with different LUs — -
1)
Ly » PU
2)
5 + - » PU
L L .
(&3
C 4+ » LU
L
P
_ _ ‘ _ (%)
& Multiple sessions at a time with the same LU as well as -+ > LU
different LUs
LY
Type 5 node Type 4 node Tyvpe 2 node
v LU
When the activation sequence is completed the LUs in the CCN
LU are ready to communicate with the ! Us in the host.
12190 SNA Componenis and Fanctlons c.15 :32(;‘-::0 SNA Components and Functlons c.16
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LU-LU Session Initialization

IRM

¢ An LU-LU session is started if:

¢ Both LUs are active

* A suitable path is available from the origing to the

destination

* Both LUs agree on the session protocols

* The SSCP(s) autorize(s) the session
12/90 SNA Components and Funcllons car
8GC

LU-LU Session Initialization ... {51

LU-LU sessions can be initiated in several ways

either of the partecipaling LUs can initiate an 1 t7 1 14 NSSin

l
2. a network operator can initiate an LU-LU session [
I
J. in some cases, a third LU can initiate an LU { 1} snscion helween two other LUs fl
4. System definition can specify thal an LU-LU session hp initiated automatically when certain '
resources become aclive
The process of activating an LU-LU session beguos when a logical unit submits a
Session-Initiation Request to its SSCP. LUJs must have an active session with their SSCP
before they can request a LU-LU session.
i
The LU that is responsible for aclivating the L1} t 1! session is called Primary and the LU that .
receive the activation request is called Secondary i
* Commands for initiation and termination ;
s CINIT { Control Initiate) request contains the set of session parameters that the ?
requesting LU can suppont. b
;)
* BIND request contains the Bind image. that is the selecled set of session paramelers, |
that the primary LU proposes lo use during the LU-LY session. These parameters ’
reprasent the protocols that both the LUs are 1o obsarve when communicating with
each other.
There are two kinds of 8ind requests:
5. Nen-nagotiale BIND: positive or negalive ACK from the secondary LU t
6. Negotiabie BIND: if the Proposed session parms are unacceptable, the secondary LU returns
a positive ACK with an alternate set of parirs to the primary.
If this alternate sel is acceptable from the primary 111 the session is activated and both the
LUs will adhere to the alternate set of parameters !
s SESSST (Session Slarted) sent by the primary 111 1o 5SCP to notily the session become !
active. R
» BINDF (Bind Session Failure) indicate the reasen the session canno!l be activated,
* Half Session !
s Some LUs can partecipate in more than one LU {11 session al the same time. A LU
allocates a portion of its resources lo support rach LU-LU sassion. The half session i
identifies that portion of resources.
12/90 SNA Components and Functions c.A7-
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LU-LU Session Initiation 1RM
SSCP 4——1 Third LU
TNIT
INIT | | INIT
Ly Lv H—“W
Primary Secondary
SSCP Third LU
CINITY
LU Lu
P
Primary Secondary
BIND
— INIT may be INIT-SELF o INIT-OTHER
12190 SNA Components ;n:l Functions c.18
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LU-LU Session Initiation ... 1M
SSCP —- Third LU
NOTTFY
SESSSTY I
LU Ly
P
Primary Secondary
pos . AK
sSscep —— ——» Third LU
NOTIFY
»
BINDF (BIND Failure)
Ly LU
B ——
Primary Secondary
neg.AK
BIND not accepted
12/90 SNA Components :m; Functlons Cc.19
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LU-LU Session Termination 1BM
SsSCFP -+ Third LU
TERM
Luy LU
Primary Secondary
SSCP Third LU
CTERM
Lu Lu
[————
Primary Secondary
UNBIND
— TERM may be TERM-SELF o TERM-OTHER
12/90 SNA Componenis and Functions c.20
BGC

LU-LU Session Termination RF
1
|
L]
!

SSCP —— - — Third LWV '
NOTIFY i
SESSEND I 4
. Efl.
%
I-:
LU LU
——
Primary Secondary
pos.AK
]
t
©
A
-
1
12/90 SNA Components and Functions c.21
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SSCP Request Format 1RM

¢ Formatted

e [NIT e TERM as architected (defined within SNA)

— Formatted System Services of SSCP (used by
applications)

¢ Unformatted

o Character strings to be converted to formatted requests
by the SSCP

+ implies
— provision of routines or conversion tables

— provision of response messages
— Unformatted System Services (USS)

LOGON —> USS —> INIT

» USSTAB : simplifies commands for the end user

BIND Image BM

¢ Single Domain

—» p.e. LOGON APPLID(TSO) | OGMODE(M2)

INIT

request (750}

BIND Image

name (M2) 4— select entey M2 from the MODETAB

l

SSCFP

l

CINIT
request

BIND Image

contents

e MNoter with parm LOGMODE selects an entry into the MODETAB.

M2 is the entry name (Image name) that contains the
set of protocols.

412190 SNA Components ;nr; Functions c.22
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Cross-Domain Session Initiation EM Cross-Network Session Initiation 12}

_ ¢ Originating request from a terminal
¢ Originating request from a terminal

}
) Network A Gateway Network B l
Domain A Domain B :
o_Ly i
S_Au | o_Lu
| S_Lu
4 [
1] INIT
CDINIY | \ ;
2 —- > 1] 1T A
b CDINIT COINIT ¥
- v 2 —p - 3 — L
| r{CDINIT) 8
SSCP | CDCINIT SSCP — 2o = o | e i)
. 3 > b r(CDINIT) .
5 i SSCP COCINIT S5CP SSCP
<+ L > a 4 - —
r(COCINIT) B B s g
| — G — . —
, 4 CINIT r(CDCINIT)
|
I o_LU 6 l CINIT ‘
5
BIND P_LU D_Lu
7
BIND P_LU .
| ;
b
] ’:.'l
Legend: ny
0_LU = Originating LU P_LU = Primary LU Legend:
D_LU = Destination LU S_LU = Secondary LU
0_LU = Originating LU P_LYU = Primary LU !
D_LU = Destination LU S_LU = Secondary LU
1
12/90 SNA Components and Functions c.24 12/90 SNA Components and Functions c.25
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Routing

1§:40

Routing

12150
BGC
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C.26

Parallel links and Trasmission Groups

{RM

TYPE 5 Ty TYPE 5
NODE __I_r] - NODE
G . —
6 ]
16

16
-——I l TYPE 5
TYPE 4 PASE——
]

)

TYPE 2
TYPE 4 Z__

TYPE 2.1
NODE L

Multiple connections
HOST - HOST (Channel to Channel)
NCP - HOST (Channel Adapter)
ICA - ICA (SDLC, TR, X.25)
¢« NCP - NCP (Type 4 to Type 4 Nodes) (1)
Each connection represents a Trasmission Group
e 1-16 TGs between two subarea nodes
-—% increase trasmission capacity
— improve connection reliabitity

(1) unique until VTAM V34

12190
BGC
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Parallel links and Trasmission Groups m.

IRM

Defining Paths

SNA requires the assignmeant of each link between subarea nodes o a Transmission Group (TG).

¢ TG is a link or a group of links that connect adljacout SA-nodes.

Path control sequencing:

TGs appears as a single link to the Path Contrd Natwork.
TGs are identified with a3 numbar assigner! to cach link (1-255)

TGs with parailel links grant higher availahilty than a single tink TG as well as better
performances.

— it one link faits, dala traffic continue on the remaining link in the group withoul session
disruplion.

Raccamandation: To optimize data trasmission sequencing, place links with similar
characleristics in the same transmission group

(FIFO}

The PlUs 1o trasmit are sel in a queve

When a PiU is pulled-out from the queue lo he trasmilled is assigned a sequence number

When the PIU is received on the olhaer side of the tink, the sequence number is compared
with the expactled one.

- I OK | the PIU is sent to the end user
- [Ifthe received PiUU number | expected | Pt} is queued fo be reordered

= If the receivad Pl number | expected | Pi1 is discarded bscause duplicated.

PEL.

Expacted Recolved Action

—» end user

quausd

& ond user

queued

-~ end user + dequs 5 and &

—» ond user

o
:‘l‘\"HNN
rw b, HAN

12/90
BGC
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e

e .

py W

L IBM.
Node A Node B Node C Node D
LUt
SA 21
. TG 6- BF
. | ec |1-16 1 [ec} 16 lec]ec] L2
* o * o ..'.......'-:'—;6...:-...'.l.—.—..‘P?l...
n——l SA 22
SA S} T
PERIPHERAL
4 EXPLICIT ROUTE—— - & «+LINK—»
¢ ER = ordered set of TGs and Subarea
—» ERO: SA51 > TG1 > SA21 ~ TG8 > SA2?2
— ER1: SAS51 < TG1 < SA21 -~ TG8 < SA22 (RER)
—r ER1: SA51 > TG1 > SA21 -~ TG6H > SA22
— ER2: SA51 < TG1 < SA21 - TGH < SA2?2 (RER)
L —_— .
. . [or
™ . . . Lu2
: L ] fc. : .Pc. fc. 'w‘—.— .[;l. L ] ;
SA 22
SA 51 -
12450 SNA Componenis ;nd Functions c.28 -
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Defining Paths .- 1M

The process of designing routes involves defining one or more paths befween each pair of NAUs
that need to communicate with one another. A path ronsists of a series of Path Conlrol elements,
Data Link Control elements {the link Stations) aned link conneclions.

Referring o the previous ligures the one of the path s

1. proceed from LU in node A (SA 51)

2. overthelink b (TG 1)
3. through node B (5A 21)
4. over the links ¢t and c2 (TG 8)
5. through node C (SA 22)
6. overtink b to Node D
7. to LU2 in node D.
To defing a path in SNA, you specify an Explicil Ronte and, if required a peripheral tink.
s An explicit route is the portion of path between two subarea nodes.
e Il is an ordered sel of subarea nodes and trasmission groups along the path.
» Defining more than one axplicit route between <ubarea nodes il is increased the probability
that a path will be available between the lwn npeles
e Explicit routes allow definition of meshed network
s Explicit routes are bidirectional. but it is allowed to assign different explicit route nuimbers
to the forward and reverse direclions.
12/90 SNA Componenis and Funchons C.2841

BGC

Routing Table

IEM

¢ ER Rules

Up to 16 between two subareas in the forward direction

numbered 0 to 16

Up to 16 between two subareas in the reverse direction

numbered 0 to 16

A valid route traverses the same subarea in both
directions

A routing table in each subarea node identifies

!

!

the ER number

the destination subarea

the next (adjacent) subarea on the route
the TG to use to the next subarea

The origin subarea is not identified

The reverse ER (RER) is dynamically determined on ER

activation

12190
BGC
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Routing Table ... | IRM Routing Table s ) _ IEM

The Path Conlrol Network routes data on a node hy nodde hasis.

* Paths s Each node contains only the inforination neected to ranie data lo the next subarea node along:
the path. i
- ERO: SA51 > TG1 > SA21 -~ 1G8 > SA22 * The path definition is then distributed aimong Al the nodes along the path. E
[
» This simplifies network definition and saves stosaue space in the individual nodes. ';
- ER1 SA51 < TG1 < SA‘?1 ‘ TGB < SA22 (RER) e This information are defined in form of routing labde as shown in the previous foil.
o When the network becames complex the path detimitions can alomatically produced by an
- ER1: SA51 > TG1 > SA?21 - TGS > SA22 ublity program called RYG (Routing Table Generati)
— ER2: SA51 < TG1 < SA21 - TG6 < SA22 (RER) ;
Node | Destination |ER| Adjacent TG s
Subarea Subarea 4
51 22 0 21 1
22 1 21 1
21 51 0 51 1 |
o1 2 a1 1
22 0 22 8 7
22 1 22 6
22 51 0 21 8
51 2 21 6 A
Routing Table Segments for Twe Explicit Routes !
1
12/190 BNA Components and Funclions c.30 12/96 SNA Components and Functions c.30-1
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Virtual Route IRM

VR Characteristics

¢ |n each subareawhere a route starts and selected, a VR
is assigned to each ER

+ Many VRs can be assigned to one ER

*» VRs have the same number in both direction

* Route flow control operates in conjunction with VRs

— One VR number can be used to map to ER with different

numbers but with similar characteristics
e.g. High band-width

& The path between a subarea node and a peripheral node is
the route extension of a virtual route
1290 SNA Componenis ;mi Funclions c.H

BGC

Vil‘tual ROUte Motns IEM

Whereas an explicit route is a physical connectinn hefween Iwo subarea nodes, a virtual route is
a legical connection.

each vitual route maps to an explicit route.
the portion of path between a subarea noda and o periphieral node is calted a route extension/

You define one or more virtual roules fo each ~xphicit ronte and assign a trasmission priority
for data traffic that uses each virfual roule.

Max 16 virtual route
each with 3 different trasmission priorities

that means that 48 virtual routes can be defined hotwern two subareas.

12190 SNA Components and Functions C.31-1
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Transmission Priority

IBM

Transmission Priority ... IRM

The Transinission Priority identifies the priority of message unils flowing over an explicit route.

s Three tevel of priority for each virtual route:
sy _ R . . - 0 = lowast.generally used for trasmission of h.viclh processing
¢ Within a VR a trasmission priority is assigned
= 1 = medium, used for interaclive processing
= 2 = highest, specially for SSCP sessions
® The Path Conlirol is responsable to lo queie and tiasinil message unils according lo the
P assigned prionty.
* 3 priority levels gred prionty
* An aging algorithun in the subarea nodes perivdic Ay reorders the (ransmission priority of
message umls in queus lo avoid the low privny message unils remain in the queue for an
extended pariod of ime.
— 2 - highest
{ SSCP sessions )
— 1 - medium
{ interactive )
— 0 - lowest
{ balch }
—» at each PC stage in subarea nodes, higher priority is
sent before lower
12190 SNA Components and Functions C.32 12190 SNA Components and Funcilons C.321
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Route selection - Class of Service 1BM

Session initiation request includes Class of Service (COS)

name

e COS name correspond to a list of VRs and TPs

e The first VR which can be activated is assigned to the

BGC

session
¢ Examples
o INTERACT
- VR2TP2
first try lo use it
— VR3TP2
first alternate if the first failed
e BATCH
— VRO TPO
-  VR3 TPO
— VR2 is lightly loaded but limited band-width
—» VRO is heavily loaded but with large band-width
—» VR3 is a less desiderable alternative
12190 SNA Components and Functlons c.33

. »
Route selection - Class of Service ... IBM
it | eatcn | w1 | w2
Class of Service Table in SA —!';l
vR TP VR TP VR TP VR TP
Lb BATCH 0 0 3 0
VR / ER Map in|SA 51
Dest. SA VRIER VR ER VR ER VR ER
I _
22 0 1| 1 3} 2 4
i
SNA Componenis ;ml Funcilons C.24
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Route selection - Class of Service ... IR}

Route selection - Class of Service ... 18K

® Assigning session lraffic to a Virtual Route
When an end-user initiales an LU-LU session .« 1 'iass of Service is also requested
a.9. LOGON APPLID(appix) LOGMODE {Mx)

during SSCP-SLU session initiation the entry M 1< found into the MODETAB. M2 specifies
a sel of protocols and a COS name

¢ A COS specifies a set of performances charawvionistics for routing data between two
subareas.

e The class of servicas are delined in a COS Talvie

e A COS Table is a list of virlual routeltrasmission priority pairs.

e COS is used by tha SS5CP to identify a particuiai virtual roule to the Path Control

* Al dafa of a given session use the same virlual route and then the same transmission

prionty.

Samples of class of services in a network:

* Beslt response time for high priority interactive sossions

* Suilable response time for low priority interactive sessions

e Best availability routes

* Balch parocessing

* High security trasmissions

Each class is named and the name is used (o select the enlry inlo the COS table 1o select the

pairs of virtual routesitransmission priority that ran he assigned lo the class of service.

in selecting the virtual route both the physical vhavactaristics af the explicit roule and the

ransmission priorily have to be considered.

Some explicit routes, and therefora the virtusal rontes that use them, may be beller than athers.
* Summary of benslils of the SNA Routing Tecnique

* Routing information distributed among al the nodles along the path

- simplifies delinitions and save slorage spares in the nodes

= simplifies nelwork riconfiguration

;2(;::0 SNA Componenits and Functions

C.J341

SNA awvouds the rigrdity of always assignimg <ok Lo the same towte. The route is
assigned durmyg Session aclivation m accoudanc o with 1he session requiretnents

e Bellar performances through the use of pavallel binks muttiple explicit routes and
transiission priorities for virtual routes

e Parallel links and and multipie explicit routes wwioase the network avaiability. !
|
|
i)
b
i
b
b
T
#
3
lul.i
1
1
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Route Activation/Deactivation 1RM Virtual Routing Pacing IBM

, .
¢ Route activation is automatic within the Path Control layer —* Protects storage buffers in routing nodes

¢ When VR activated

¢ ERs ~— minimum and maximum window size are set

» Activated whenever a two adjacent subareas make

¢ No congestion
contact 9

— pacing window increases hy t to maximum

+ Deactivated whenever a two adjacent subareas lose

contact
¢ Mild congestion

—$ pacing window decreases by 1 to minimum
¢ VRs

4 Severe congestion

+ Activated whenever a session requires a new VR _ . o
— pacing window decreases to minimum

« Deactivated whenever no more sessions are using a VR » Congestion is evaluated in any subarea on the route

12/90 SNA Components n_ml Functions C.35 12/90 SNA Components and Functions C.18
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Data formats _ 18M Data formats ...

§:30

¢ Basic Information Unit (BIU) o o . )
¢ Transmission Header contains information required to route

.« Data exchange between NALs data and maintain correct sequence of message units |
, — TH contains indicator to permit selected architected RUsa
*  Request Unit (RU) . to be given higher priority in Path Control L
— data or commands originated by the End-user L f
* normal flow - lower priority
g] Reauest Reauest Unit * expedited flow - higher priority
RH RU (data or cmds)
+3 bytes & « 0 —— pmax RU size ——

¢ Basic Information Unit ( BIU )

_l_I Response Response Unit

Heeder RU » is the SNA frame that goes across the link L
- "‘
+3 bytes -p 17:

Link Transmission _(1] Request Request Unit Link

Header Header Header Trailer

LH TH RH RU LT

¢ Path Information Unit ( PIU ) %
* Data exchange between Path Control Elements

Transmission ﬂl Request Request Unit ¢ Data Link Control adds al LH and a LT to the PIU _
Headepr Header .
TH RH RU (data or cmds) L

* LH and LT contains information related to the SDLC t

43 bytes —» « 0 protocoi

max RU size ————

12/%0
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Data formats wo.- 1214

Message units flowing through the network can Dhe cither A request or 3 response.
*» Reques! contains

1. end user data -> data reuests

2 nelwork commands -> command requests
s Responses confains acknowledge for receivrd 1pyursts.

~ posilive or negative responses
SNA defines the following message-unit formals fen MATIS:

e NAUs use basic information units { BIU )
« Path Control elements use path information units « PHi )

« Data Link Control elements use basic link unils (Ri t1)

12/90 SNA Components ;mi Functions C.18-1
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Summary of SNA Layers

NAU Layers

Transaction Services

Presentation Services

Data Flow Control

Transmission Control

Path Control Network Layers

Path Control

Virtual Route Control -

Explicit Route Control

Transmission Group Control

Data Link Control

Physical Control

12/90
BGC
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SNA Products 3T SNA and OEM Connecti\fity Scenarios B

PART D. ' |
SNA and OEM Connectivity Scenarios |
SNA Products ;
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SNA products IRM

SNA network is a set of hardware and software products that
operate according the network architecture specifications.

¢ Hardware Products

Host Processor:

—  Enable network users to access applications and
data bases

—  Provide directory services across the network(s)

—  Provide computation functions for problem solving
applications

—  Provide network management functions

Distributed Processors:
—  Provide a set of processing functions for a network
— Department services or specialized services

Communication Control Devices (37xx)

— Reduce the load of the host processor by assuming
some network control responsibilities

— Data flow control between hosts and workstations
— Routing functions between network resources

Periphera! Cluster Controliers
— Handle workstations and terminals activities
— LAN gateway functions

12190
BGC
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SNA products ... IRM

¢ Sofware Products

The library of network products enable users to access
application programs, share the network resources and transmit
information through a network.

o SNA Access Method: ACF/VTAM

Provides the interface between application programs
and other resources in a SNA network

Manages and monitors the resources and the
performances of the networks and helps network
recovery in case of failures

Runs under operating system control { VM, MVS, VSE ..)

» Application Subsystems:

—

—_—

Provide application services to the end-users.
Interactive Services ( TSO, VSCS, VSPC, ...)
Information Management System
Transactional Programs

Distributed Offices system

+ Remote Job Entry Subsystems

JESn, RJE, NJE ...

« Control Programs

Network Control Programs ( ACF/NCP, ... )

12/90
BGC
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Interfaces for Non-SNA devices 1BM

OEM Connectivity

Connect non-SNA devices to an SNA Network

¢ 7171 ASCII DACU

* protocol converter for up to 64 ASCIl devices through
/370 data channel

¢ IBM 3708
* protocol converter for up to 8 ASCIl devices over a
SDLC link

* Selection Menu and Pass-Through facility to Host ASCI

€® Non-SNA Interconnection

* NSI allows selected RJE devices to send BSC data over
a SDLC link

¢ Network Terminal Operator

* NTO provides an interface for asychronous terminals
throgh the enveloping of non-SNA data streams.

¢ NCP Packet Switching Interface

* NPSI aliow attachement of Communication controllers
37xx to an X.25 network.

12190 SNA Products . D.5
8GC

IBM;

*  Protocol converters / Emulators

|
* Standard de facto ( TCP/IP ) ‘

¢

'
* International standards ( OSI )

b
12/90 SNA Products D.&
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0S| Products IRM

International Standards

NCP Packet Swithing Interface for attachement to X.25

e OSI/Communication Subsystem

—

levels 3-6 and ACSE of OSI Model
MVS, VM, VSE, 0S/2, 0S/400 (SOD)

+ OSIFS (FTAM)

e (OSDS (X.400)

e  OSIMF/6000 (X.400 and FTAM)

RISC/6000 AlX implementation

Gateway to TCP/IP (SMTP and FTP)
Connection to X.25, Ethernet, Token-Ring
0S| and TCP/IP share the same driver

12190
bGC
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Global Networking Solution

Networking Products

18M S0
Q81 TCPAP
YTAM

taM S/ar0

OS! TCPAP

l—{anz}

z
¢ 7
£3 2 3
S 3 o @
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Multi-Vendor Scenario 7 i34 LAN Interconnection IBHE

£ L, = ¢+ IBM 8209 LAN Bridge
[ =)
£ a E
$ [ > 5
. -@g :
“_’g o t‘;:;| (‘2 '
& g @ 2 !
: ‘ Pl i
VS o
- E &
[ ] = o
g .§ T Gateway
5 .
g’ EE B g Token-Ring ) 8205
5 ; e —
0 é g 9 8023 or - |
S F § rl & R - & Ethernet™ ) L] ?
S | g i
: -@ S LAN Network k&
| g Manager
| 2 o
. l -@g 8
: '
| = 5
= | : i 3
- s I >
v ag @ 2 _ | ;
T E2 £ + High Performance local bridge j
x§ z * ’PLUG and PLAY’ installation §
o8 < ¢ LAN network management support
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LAN Interconnection .- IRM

The |BM B209 avoids the use of a PS/2 to acl as 2 Tohen Ring bridge.

This devices combines the functions and network managriment capabilities of the IBM Token Ring
network bridege program with the easy-to-install featies of the A/209 for localty bridged T/IR

networks,

The IBM 8209 provides also connectlion in a multiveneis prviropment from 1EEE 8023 (Ethernel)

to iBM Token-Ring LANSs.
Token-Ring workslation users may communicain to Fthernet users via Nethios, TCPIIP or SNA

profocols.
e« Enhancement the Ethernel featuies

1 TIR network management info is now sipporied acrnss an Ethernet LAN segment

2 New lillers alfow you to minimize the lraffic on the i AN backhone for increased

performancea.
This means that now il's possible support of temotr TR L AN segments through an IEEE 8023

or Ethernet L AN

IBM Koemote LAN Interconnection IBM

GH - HOST

. L 6.2 *

B -+
05/2 ,\——{ /%75 "'—7 [__| 05/2|

1 1

E

t |
IIs | TOKEN-RING TOKEN-RING |
0 |

0 |
A '

Dos NETBIOS |_OS/2 DDS_I NETBIOS |— 05/2
‘.. -— s s — o mn e

— " [ |1 [ 1+ adl] |]
CLIENT CLIENT CLIENT LAN

e Utilize existing SNA backbone networks for LAN data
« Extend LAN Server access to multiple establishment
» Manage sessions across the network

¢ Contain IBM LAN-LAN Wide Area Network Program

12190 SNA Products D101
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* pp—p T

LANACS IBM Mangement Products
4 LAN Asynchronous Connection Server
pos € 0572 ) DOS
Lim— ¢ 8000 fd—"
TOKEN—RING
NETBIOS
\ TCP/IP 7 TCP/1P
TCP/IP I-_- M?l LANACS ?1“;2
HOST I
TCP/IP
[‘ HOST
IBHNH
HVS / VH
ASCII ASCII
C 10C ]
TERMINALS
e 3270 Emulation to IBM TCP/IP Host
* Access non-IBM TCP/IP hosts
¢  Support Token-Ring and Ethernet LANs
* New Management functions
1215 SNA Products 012 12130 SNA Products DA
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Mangement Products .. IEM

Network Management Solutions 1RM

+ Open Nelwork Managemen! Structure

The Open Network Management, first articulaed it 1986 as an extension to the SNA
architecture, today provides users the abiily o manage inixed SNA and non-SNA networks
using a single, consistent petwork management ~hincture and a proven set of notwork
managemen! producls.

Netview provides a cenfral focal point lo manage 1B and non-1BM communication
components connected to the IBM network af defined 1BM supported enlry and service points
or through OS] or TCP/P directly to Nelview

Three conceplual "points” defined:

1. The “focal point” - the place for consolidatinn -« nrtwork management data from all
rasources managed by that focal point

2. Tha “entry point” - the logical location at wirich network management dala fron SNA NAUs
and their owned resources is Collecled

3 The "service poinl” - the distributed point oy conirol of non-SNA network resources.
All management data collacted from all points is Inrwarded to the ceniral focal point where il's
combined lo form a true end-to-end piclure of netwnrks

12190 SNA Products D131
BGC

¢ NetView Version 2
e SAA Graphics
» Expanded Automation Capabilities
+» Improved Performances
» Integration with:
— Info/Management
— Network Problem Management
— NetView Performance Monitor
— NetView Access Service
— LAN Network Manager
« U 6.2 Transport
12/90 SNA Products D.14
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Network Management Solutions .. 18M

Networking Product Status Summary

T

IBM
» Graphics Monitor Facility the GMF af Netview V 2 provides the capabiity to monitor the
physical nelwork using a dynamic, real-time, codor codded display of the status of 1esowices in
the network.
o GMF runs on a P5/2 and uses presemtalion mevger of Q512 EE€ 1.2 0 S l
|
¥
MVS VH 05/400 0S/2 EE AIX Layers
Virt. Term. S0D S0D S0 S0D 50D 7]
X.400 Y Y SoD 500 Y
X.500 Y x ¥ x S0D S0D SOD !
FTAM Y Y S0D SOD Y b
051 Layers ‘?’ to & .
3 to 6 Y v S0D S0D ¥ L
HAN X.25 Y S0D SOD ¥ :
ISDN S0D S0D SO0 S0D 50D 3
LAN 802.N SoD SoD S0D S0D A4 e
FooI 50D S0D S0D S0D S0D !
CMIS/CHMIP Y Y S0D SoD S0D 1 to 7 }
(Y ) 1IBM Program Product available i
( x ) Limited Subset i
(30D) 1IBM Statement of Direction '
121% SNA Products D.14-1 12190 SNA Producis 0.1
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Networking Product Status Summary ... I”M
TCPI/IP

MVsS ™ 05/400 0572 EE ATIX Lavers
TELNET Y Y Y s00 Y 7] A
SMTP Y Y Y - Y Y :
FTP Y Y Y Y Y é
TCP 7 UDP Y Y Y Y Y
1P Y Y Y Y Y 3
X.25 Y Y » Y Y to
1LAN B802.N Y Y Y Y Y 1
SNMP/NetView | SOD Y v | = Y

SMIP Gateway to X.400
FTP Gateway to FTAM

) IBM Program Product available
} Support based on IBM Technical and business judgement
) Statement Of Direction

12190 SNA Products 0.16
BGC

- ACF/IVTAM and ACF/NCP

IRM

- ACFIVTAM and ACF/NCP
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SNA Functions

¢ ACF/VTAM and ACF/NCP

IEM SNA Functions ..

-» VIAM implements
* Atype 5 Noda ( Subarea Node )
e SSCP
s PUType5
s LUs

~ Applicalions

* NCP implements
* A Type 4 Node { Subarea Node |
e PU Typed
* Rouling lo altached
=~ Type 5 Nodes { VTAMs }
- Type 4 Nodes { NCPs )
- Type 2.1 Nodes { APPNs )
* Altachement of Peripheral Nodes

- Type 2 Nodes

* ACFINCP Program product is operating system dependent for the Installation Procedures

Same Product but different packages according to Operating System environment.

SNA Products

rimary - any LU lype
VTAM VTAM P ¥ ¥ ypP
R —— secondary - any LU lype
PU Tvpe 5 Type S PU Y y i
Lus SSCPN“I' Node LUs - local Non-SNA display and pripters
Local
ocs tg, secondary - LU Typa O (3270 Daia
APFPLs . Stream)
' * Routing to attached
- Type 5 Nodes ( VTAMs )
- Type 4 Nodas { NCPs )
- NCP NCP -~ Type 2.1 Nodses { APPNn )
LUs T:l::e(' > Ir‘::,‘ tt:s ¢ Aftachement of Peripheral Nodes
PU
PU - Type 2 Nodes 3x74 A Models
Type 2 - Type 2.1 Nodes { A5/400,... )
or 2.1
¢ ACFI/VTAM Program producis are Operating Systen dependent
only.
12/%0 SNA Products D.18 12190
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Last VTAM and NCP en!lancem_ents 1EM Last VTAM and NCP enhancements ... IEM

¢ Parallel Trasmission Groups & Type 2.1 node support
cicl
vTAM VTAM VTAM VTAM [ VTAN
cTCc2 Tea Lu
cAl CA2 l /7 X.75 SDLC -TR / } T -
|| | | o -
NCP % NCP /- vIAM e NCP NCP
X.25 i soi € ICA o
': :;] ............... l,
e Host - Host ( CTC) K v
L Py w ey
e NCP-Host (CA) S
e ICA-ICA (SDLC, TR, X.25) » Hierarchical communication with host applications
+ Each link can be seen as a TG ¢ Peer-to-Peer between T2.1 nodes
—» Tasmission capacity improvement s Muitiple/paraliel sessions
-—» Connection avaitability e Routing through subarea network

—b» Link sharing and cost reduction

12190 SNA Products D.19 12190 SNA Pradurts D.20
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Last VTAM and NCP enhancements ...

IHH

¢ Casual Connection

Last VTAM and NCP enhancements ...

. T2.
vTaM | 2.k, T2l moTam
VTAM VTAM
i .
| Nncep 12 g 1221 NCP
VTAM
NCP 2.1 /- - 2.1 VTAMP
¢ SA links defined as connections between nodes T2.1
e Switched, leased, X.25, Token Ring
e Alternative for SNi connections
¢ Reduced definitions
— no Cross Domain (CDRM, PATH ..))
¢ Flexible connections
12190 SNA Products
BGC

D.21

¢ Dynamic access to the network

|

3

-~ O I

For switched or token-ring connections

- Devices autoidentification

Dynamic Network ID

IEM

!

e

/ ;
Operater h—-‘-. (v jﬁ\_/ /[]_—1

S

Dial Up Use

Cde

-
*

LAN Attached Use¢

—  Multiple connections between APPN and SA networks

— Dynamic application access

— simpler definitions - more flexibility

12/90
B8GC
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TLC SW Program Products IRM
Program Product Code PP P.Lelt.
VIAM V3 3 x VISP nH64- 200 ZPA9-440
VTAM VI d x VMISP Wih4-280 2Pan 469
VTAM VI 4 x VM/ESA ABR4-N95 2P0 469
VTAM V] 4 ¥ MVS/ESA HIiK%- 085 ZP0.4R9
VTAM V] 4 x VM/SP n1i4-280 2P)-460
VTAM V3 lor OS! RPI AR E e ] 2P90.0468
NCP V51 HGA-7I8 Z2P90-049%
NCP V521 SG6R- TN ZP90-0410
NCP V5 4 REGR TR ZPon.na1n
SSPVISx VM i64.289 ZPR%-N404
SSPVISH 5208 ZPaN-N414
S5P V16 RERS- 3R 790434
NPSEX 25 V31 4iRB-015 2 P89-04R6
NPSI X 25 V3 4 RHAR-NT4 ZPanndta
EP R7 A715-XXB ZFan-0488
EP RB 715.XX8 ZP90-D416
EPRY 7715 XXB 2P90-0416
NTO RE LIYS-XXT ZPRI-D4R7
NTO R7 RTI5-XX7 ZP90.0417
NRF RS 5/68-963 2PR9-0489
NRF R6 R7GA 063 ZP90-0199
Nelview V2 2 x VM n6RR-111 ZP00-0444
Nelview PM R 4 H665-333 Z2PO0N-0427
Nelview AS R HRA4.028 ZPa0-0072
Melview FTP V 1 x YM hRA.N40 ZPa0-a34)
TCPAP V 2 x MVS S35 HAL 7P90.0439
TCPAPV 2 x VM RP5-FAL Z2P90-0280
TCPIP ¥V 11 % OS/2 EE S708-RXW ZPoN-0238
1CPAP x AS/400 RIPR-TCA 2PIN-0170
OSICS R11x VM 604013 ZP80-05238
OSKCS R1.t x MVS hHa%5.014 ZPO0-0528
0OSY/CS R1 x 0S/2 EE RO 124 7Pan-0429
OS5 FTAM R 1 x VM QAEZE)x) ZPRA 0441
OSIFTAM R 1 x MVS SGR5-046 ZPAN-N441
OSI FTAM R 1 x D572 RH0H 124 ZPgn-0457
OSIMF /6000 AlX R7%6.0R5 ZPaN281
ONDS X 400 x VM SGHR4-139 ZPan4is
ONDS X 400 x MVS q69% 4] Zr90043%
X 400 DISOSS Brdge F n78%5-GCF /100440
X 400 PROFS Bridge R 7 R7H5.GCG 2P na40

12190 SNA Products D.23

BGC

SNA in a VM Environment

IEM

ACF/VTAMN
Shared Code

G C S

Shared Buffers
u v R N
] R T 6 E E
U e S A cC C T
s r Cc M S 0 v
e 2 S - - v 1
r E E
vsres R H

1 A4
G € S
Group Control System
VHM/SP Control Program

e G CS: Group Control System

« ACF/VTAM: SNA Access Method

e VSCS : VM SNA Console Support

¢« RSCS : Networking Remote Spoo! Communication System

* NETVIEW: Network Management

12190 SNA Products 0.24



SNA in a VM Environment ..

IgM

¢ G C S: Group Control System

-

Multitasking Operating System { MVS subset )

RIW Shared segmen! for data buffers aflocations

¢ ACFIVTAM: SNA Access Method

Exacutable Code in Shared segment

¢ VSCS : VM SNA Console Support

Interactive processing

-+ VTAM and VSCS run within the same virtual machine

* RSCS : Networking Remaote Spool Communication System

Multistreaming over SNA links (NJE)
Multistreaming over BSC links (RJE)
Remote Printer Support { SNA and non-SNA)
Sharing of networking SNA printers

Graphic SNA Printer Support

12190
BGC

SNA Products

D.24-1

SNA in a VM Environment ... IBM |

s R

Virtual Console Data Flow

ACF/VTAM  Shared Code .—.I. .
- " (e
» [ ]
. . . |
| T | - GCS * -r
ssp Data e ¢ Shared . ¢
C M S o b 1, . . h
. [ — P "
. (5) » o(6) e e '
(3) » . . e n ;
. I -r . R . e :
. + * R e .~
-—o-—l———-—- . v S [ * a
. T [ o .1
Applications A S v .
vVsSCS H o1 )
I o/ f
4 . - e 0
mennd L ] L ] [ ) '
+ . . . . . '
H . .- . |
[ . [ [ L] . v
4 o— IUCV —_—— s (4 . . <
CP/VCS o o o o » oIo ccs ¢« = » o » CP Signal . %,
4 () J Sys. Service . R
. Control Program .
[ - [ ]
* »
‘ 4
Non-SNA SNA
Terminals Terminals
§
CCS — SNA Console Communication Service
VCS — CP Virtual Console Service g
4
k.
i
tre
12/90 SNA Products D25
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SNA in a VM Environment ... IRM

The previous figure shows the data flow between 2 virtuaf machine and its console.

Let’s assume a CMS5 V.M. issues SIO to the virtual auidress of the consofe:

» CP ilercepts the SIO privileged operation, decode:: vithial CCW and process dala to send fo
the console.

a) if the terminal is non-SNA:

CP builds a real CCW and issues a real SHOW o send data fo the terminal. using the CP
Viriual Console Service

b} if the terminal belongs fo the SNA networl (1}

2.

SNA Console Communicalion Services { (:0°S ) sends data to the VSCS virlual machine
using the inter User Communication Vehicle Micv);

The VSCS processes the data received via HICV and wrile them in a bulfer focated in
GCS Commaon Storage;

VSCS uses the CP Signal System Servire {0 notify VTAM of data ready in Comimon
Slorage,

VTAM receives and procass dala

VTAM uses VMIGCS General 11O Service te <end data through the SNA network lo the
terminal.

12190
BGC

SNA Produc;s D.25-1

SNA Network Definition

IEM

SNA Network Definition

12190
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Defining a VTAM Domain

IEM

Type of definition files

¢ VTAM to the Operating System
¢ Local I/O to the operating system
¢ In a Stand-Alone (single domain) configuration:
* Applications
¢ Links(dedicated and/or switched)
* Local non-sna devices
¢ In a Muiti Domain configuration need to define also:
e Path tables
¢  Cross-Domain link
¢+ Cross domain resource manager
* Cross domain resources owned by other VTAM
¢ Customization tables

— Start options and Configuration list

IEM
|

¢ In MVS environment definitions are contained in the
SYS1.VTAMLST data set

¢ In VM environment they are in CMS files
* filename VTAMLST
¢ A Major Node is a VTAM definition file
* contains definition of a subset of SNA resources

¢ A Minor Node is a named statement in a Major node
identifying an SNA resource

* examples
- PU
- L
— Link

— Do not confuse with SNA nodes

1290 SNA Products
BGC
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Node Naming Rules IRM

4 Minor node nhames
e statement names: 1-8 characters
— unique within domain
— if not involved with cross-domain sessions
— unique within network
— if involved with cross-domain sessions
¢ VTAM definition file hames: 1-8 characters
— including major node names

* unique within domain

12190 SNA Products D.29
BGC

Configuration List IBM

ATCSTR50 VTAMLST

CONFIG=50

—

ATCCONS50 VTAMLST

AS50,H50.....
nodes

ma jor

!

AS50 VTAMLST +— major node

Application minor node

- . .

H50 VTAMLST 4— major node

Local non—SNA minor node

12190 SNA Product= D.30
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Naming Convention Rules

iBM

Naming Convention Rules ...

sy sp—— -

e ——

T

¢ Major node names ¢ IBM SNA network registration service

¢ unique within domain * Network Identifier (NETID) reqistered and reserved

ISO standard 3 : Ve
¢ Minor node names (SNA resoirce |D): standard 3166 for country code
_ , " * NE truct s ('S
* unique within domain or within the network TD's ure (8 bytes 1134)
When involved in cross-damain sessions
CCEEEENN CC = Country Code
¢ Subarea Nodes EEEE = Enterprise ID
NN = Network suffix
* Unique within the network
example:
¢ SNl unique definitions: ITINENPI IT = Italia (ISO Standard)
: - INFN = Enterprise
* NETID : network name identifier (see note) Pl = Pisa network
* LU_names : resource names involved in cross-network
sessions
_ *  The network suffix allows delinition of more networks within the
e SSCPID : SSCP identifier number same enlerprise { alphanumeric value ).
: ) i
* GW-NCP_SA : Subarea number of the Gateway NCP *  Once the Enlerprise code has heen aslablished, 1296 nelids (all
the suffix combinations) will he registered for the requesting
customer.

12/90 SNA Products D.31 1290 SNA Producls D.32
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Naming Convention Rules .. 1BM

Lett. N¢. ZAB9-0270

e Registration Process for SNA Network ldentifiers

1BM is establishing a worldwide registry for SNA networks. In connection with this registry,
IBM is providing a service thal allows cuslomer to register their Network ldentifiers
(netids). Customers may submil requests to have o netid registerad by contacting their IBM
branch office representalive.

The initial products supported for which netids can he registered are.

a) Advanced Communications Function/VTAM

b} Operating System/400

GENERAL AVAILABILITY: January 2, 1990
HIGHLIGHTS
- Ragistration facility {o assist customels in rstahblishing a unique SNA netid

- Newly architected structure for SNA netitt is nawt of IBM's direction toward OS5IISNA
interoperabilily.

~ No charge service.

DESCRIPTION

In SNA, a network is an interconnected group of nodes that are logically associated by a
common identifier called a nelid. Communication hetween any given SNA networks
require that the netids involved mus! be unique. one from another.  Previously, the
responsibility for the uniqueness of this nelid was soiely in the hands of the nelwork owner.
Now, IBM is offering the SNA Network Regisiry tn as<ist notwork owners in establishing and
maintaining the uniqueness of their nelids.

The registration of SNA netids into the SNA Nelwnrk Registry is recommended to all
customers with an existing SNA network or that have near-term plans to establish an SNA
netwaork. Thea registration services providod o the SNA Nelwork Registry offer cusfomers
assistance in establishing a unique, structured netist for use in communicating with other SNA
neiworks. The structured netid and the registry are axpected to play an important part in
any efforts toward OSHSNA interoperability. IBM is working lowards the inclusion of this
registry in the QS registration process. The purpnse is (o provide a registration vehicle that
will allow the SNA addressing token to be usetf as part of a Network Service Access Point
fNSAP) in the OSI environment.

SNA NETID STRUCTURE

The following new architectural struclure has heen delined for SNA netids. This sfructure
retains the existing length (8 bytes} and charactes set (CS 1134). and adds a hierarchical
structure to allow identification of the country in which fthe network is managed, the

12190 SNA Products D.321
BGC

Naming Convention Rules .. IRM

owning enlerprise, and network suffix. This shucitre consists of a 2-byte country code
fusing 150 Standard 3166 to represent specific countries) 4-byte enterprise code. and 2-byle
network suffix. For example, the netid USABCNNT would signify a country code of US, an
enterprise code of ABCD, and a network suffix of

REGISTRATION REQUESTS

Access o the SNA Neltwork Registry is availahle wwildwide, 8l no charge, fo customers who
are licensed for selected IBM networking procducts ("ustomers wishing to submit requests
to register a structured netid should contact their branch office representative.
Requests to register a structured netid are valikited based on the uniqueness of the
enterprise caode within the specified counlry code Cnce an enteiprise code has been
established, 1296 nefids {(using all of the network suffix combinations) will be registered
for the requesting customer. Requests for multiple anferprise codes per countiy code by
the same customer involve additional validtation hased an the eligible products ewned by thal
cuslomer. In cases where there are situations in whirh customers need fo conlinue using
an existing nelid, requests to register an vnstuctured petid may also be submitted
through the branch office represeniative

ELIGIBILITY
Customers who are licensed for the follawing IRM nefworking products are eligible to
submit requests for nelid registration:

a) Advanced Communications Function/VTAM
b) Operating Systemi400

MIGRATION

Upon availability of the SNA Nelwork Registry. 1AM information Networks (N} will use the
new registratian service. Customers currently raqisterad with IIN will automatically be added
to the new registry.

PUBLICATIONS
An SNA brochure entitled "SNA Network Registiy’ G325-6025-0. describes the registry, ils
purpose, and how it is used, is now availablr

**** END OF DOCUMENT *****

12190 SNA Products 0.32-2
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European SNI naming convention IRM European SNI naming convention .. IBM

inserire nofe di Sonnunani sulle reti SNI.

* Sample of resource name structure per la generazione automalica defle VTAMLSTs

¢ NETID= ITyyxxxx

CC = Country code
yy = prefix of network
XXXX = resource name within the network

¢ SSCPID Structure: 5 positional digits
p1 -2 : a value = < 64 ( generaily = VTAM Subarea number)

p3 : digit = < 4 that identifies the domain within the
network

p4-5 : the telephon country code reversed
examples:
— CINECA’s SSCPIDs: 61083 61193 ... 61493
¢ GW-NCP_SA: is the subarea number of the Gateway SSCP

* must be unique within the interconnected networks

12190 SNA Products D.33 12/90 SNA Products 0.33-1
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IEM

SNi-International

IBM

SNi-Italy
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#

Sample of SNA network definitions I5M Sample Configuration

IEM

¢ Defining an IBM 9370 domain within a multidomain network

Sample of SNA netwerk definitions : e

|
DOMAIN A ' DOMAIN B 1
| PRT
NODEID = ICNUCEVH | NODEID = IPIIFC
|
881 ¢ bos
| D0S
VTAM.SA = 16 VTAM.SA = 50 !
N| oo9 | A
c SSCPID =S0093
NCP.SA = 60 |P| e ] ;
i B8O L [err ll
| ICA ASCII
| OLF ASCII “
NETID = ITCNROCN ; 200 o
327x
TOKEN-RING
: E
' nos_I [- Dos ] | .
[ ] r —1 PRT i
1D=E0002 ID=EC003 K
|;:
|
;‘.gzo SNA Products ) D.36 12/90 SNA Products D.37 .
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IBM 9370 TCSS definition

1BM VTAM start lists IBM
4 ICA - Link definition to Tele Communication Sub-System ¢ Start options Configuration List
Configuration 6031
Next 1/0 Rack A Unit D1A Card 12 Page 1/2
ATCSTRS0 __VTAMLST
Port - 0l Protocol - SDLC  Physical Interface -— V.24
IGINT=O, X
CONFLIG=50 uni ithin the t k
Clocking (O-DTE., 1-DCEY . . e e s e 1 HOST5A=50: nique w " networ :
Line speed o &+ o o o ¢ o o v - o 0 04, 9600 I0BUF=(96,286,47,,96,48), option values X
Switched 1line . ¢« & o &+ + « 4 + 4 4 & & = N HOSTPU=ITIFHOST, X
Select standby . . . s s e s e N NETID=1ITCNROCN, netID X
Modem procedure (O-Dfﬂ l—CDSTl) s e s s 0 SSCPORD=DEFINED, X
Permanent Reguest to Send . . . e e . 0 SSCPNAME=ITIFCDRM, X
Data rate select (0-Full, l—Holf) « s e 0 SSCPOYN=NO, X
Line utilizatien buffer length . « « . . . 24 SSCPID-=-50093 unique within the network
Line utilization threshold percentage . . 60
Non return to zerp inverted (NRZI) . . . . N
Non productive receive timeout . . . . . . 0 . . N
¢ Resource activation list
Command ﬂE{BBO
Note: The line address is BB0, as reported in NET5000
ATCCONSO__ VTAMLSY
ITIFAPPL, application malor node (VSCS , RSCS) X
ITIFLOCO, Local non-SNA displays X
Configuration 6031 NET5000, SDLC Links X
TR5000, Token—=Ring major node X
Hext I/0 Rack A Unit 01A Card 12 Page 2/2 SW5000, Switched major node X
PATH5000, Path tables within the network X
Port -~ 0} Protocol -~ SOLC Physical Interface - V.24 CDRM, CDRMs within the network X
CDRSC, SNI resources X
ADJSSCP Adjacent SSCP
Fill character timeout . . . . . . . + . . 30
Command ¢ OFlﬂggg i
Note: NRZI must be setup the same value at both sides of the link.
12190 SNA Products D.28 12190 SNA Products D.39
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Application definition | 1EM Local Non-SNA Major Node 1BM

¢ Application Major Node ¢ Specifies 3x74/D displays and printers to VIAM
« specifies application program to VTAM * Major Node - ITIFLOCO
e major node - ITIFAPPL e Minor nodes - ITIFL020 .... 027

e minor nodes

— VM (VSCS)
otV
— NJE (RSCS)
ITIFLOCO LBUILD
o
ITIFLOZ0 LOCAL CUADDR=020,TERM=3277,USSTAB=USSIFBSC,DLOGHMOD=D4B32762
ITiFLOin 0 4.n » 7 cccccccc shbda M EEEEY RS thrrEEE T RSSO SEEERN
ITIFLO27 LOCAL CUADDR=027,TERM=3277,USSTAB=USSIFBSC,DILOGMOD=D4B32782
ITIFAPPL VTAMLST

ITIFAPPL VBUILD TYPE=APPL
»*

ITIFVM  APPL AUTH=(BLOCK,PASS,ACQ) ,PARSESS=YES, ACBNANE=VN, X
PRYCT=VH,AUTHEXIT=YES

L3

ITIFNJE APPL AUTH=(ACQ,VPACE),ACBNAME=IPIIFC,DLOGMOD=RSCSNJES, X

AUTHEXIT=YES ,MODEYAB=RSCSTAB,VPACING=2

12190 SNA Products D.40 12190 SNA Products DAY
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Remote SNA links

IEM LAN Attachement definition IEM
¢ Specifies any SNA resource connected via SDLC links ¢ Specifies a 9370/LAN attached to the ring as a peer
processor
* Major node - NET5000
¢ Major node - TR5000
+ Minor Nodes -LN50B81, PU50B80, ITIFV002, ...
e Minor Nodes - PRTO1, GR1TR,
NETS000_ VTAMLSTY
% LINK to SDLC Cluster Controller
¥ TRS000__VTAMLST
IFNETS0 VBUILD TYPE=CA
* ¥ 9370 Token Ring Adapter definition
IFGRSOLC GROUP LNCTYL=SDLC, X *
DIAL=NO TRSO VBUILD TYPE=LAN
LNSOB81 LIME ADDRESS=BS81, physical line address X »*
ISTATUS=ACTIVE PRTOL PORT CUADDR=200, phyvsical address VTAM/LAN X
PUSOBBOD PU PUTYPE=2, X LANCON=(5,5%), X
ADDR=C1, poll nddress X HACADDR=400005001001. 9370 T/R ADAPT X
MODETAB=ISTINCLM VTAM default X MAXDATA=2000 ( 1-65535) X
pLoGMOD=D4C32782, D/T 3278-2 X MAXSTN=16, ( 1-65535) X
SSCPFM=USSSCS, unformatted cmds X SAPADDR =4
USSTAB=USSSNA VTAM Logon Screen »
ITIFVO0Z LU LOCADOR=2, Controller port addriss X GRTRO1  GROUP DIAL=YES, X
ISTATUS=ACTIVE LNCTL=SDLC, X
ITIFPOO3 LU LOCADDR=3, Controller port address X ISTATUS=ACTIVE
BATCH=YES, D/T printer x *
MODETAB=RSCSTAB,DLOGMOD=RSCSPRTS, X LNTRO1 LINE CALL=INOUT
ISTATUS=ACTIVE PUTRO1 PU MAXLU=2 default 2, value=( 1 - 255 )
» LNTRnn ces ssssvsssnssssese 0Ol 4 nn 4 24
% Cross—Domain Link to ADJNCPSA=60 PUTRnn [ wssssses hn depends from the number of stations on T/R
»* LNTRI& LINE CALL=INOUT
LNS0BBD LIMNE ADORESS=B80O, X PUTR14& PU MAXLU=2
RETRIES=7 *
PUSOB8O PU PUTYPE=4, 37ux  NCP node X
HMAXOUT=7, X
SUBAREA:=60 adj NCP_SA
»
12190 SNA Products D.42 12i90 SNA Products D.43
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LAN Attachement definition ..

IBM Token-Ring Station definitions

Recommended struclure for MACADDR

4000ABBCCDDD

ove A = station typs

0 - not used

1 ~ 3Txn

2 — 3174L

3 - PC D PSr2
& = 317aR

5 — Printer
b — ...

7 -

8 - 9 not allowad

BB = Sub—Area number
£€C = ring number
Dpb = station ID

LAN 170 device definition in DMKRIO

LANTR

DEVICE ADDRESS=1200,12).DEVTYPE=3083

RCHANNEL ADDRESS=2,CHTYPE=BLNMPXR

IEM

¢ Stations on Token-Ring are defined as switched PUs
+ Major node - TRSWS000

¢  Minor nodes

ry

[RSHS000 VTAMLSY
IFSHTRO1 VBUILD TYPE=SHWNET,MAXGRP=5,HAXNO=50

% Station ED002 - MAC ADDRESS = 35001002

»

TRS0PUZ PU ADDR=02,
IDBLK=017,
IDNUM=E0002,
DISCNT=NO,
LANSH=YES,

LANCON=(5,5),

not used but required
PC EMUL. 3270 x DOS 1)
PC EMUL PU ADDR

Notet! Token—Ring and Ethernst Integrated adapter 937x have the same
pMXIO definition,

LANRESP=(5,5),
LANSDWDH=(7,1),
MACADDR=35001002,
MAXDATA=265,
MAXPATH=4,
PUTYPE=2,
SAPADDR=4, SNA SAP
SSCPFM=USS5SCS,

USSTAB=USSSNA,

VPACING=0

*
TRSOPH PATH DIALNO=0004400005001001,
GRPNM=GTROD1,
GID=1,.PID=1,
USE=YES
ITIFP2L2 LU LOCADDR=02,DLOGHOD=D4C32792
ITIFPZL3 LU LOCADDR=03,BATCH=YES ,USSTAB=USSIFSDL,
MODETAB=RSCSTAB, DLOGMOD=RSCSPRT3

PRIMA STAZIONE / PC
MAX FOR PC EMUL
Dial IN/OUT allowed

not used for 9370 LAN

. Deline as many PUs as the stations on the ring

» (1) If 0Si2 emulator is used on the stalion define IDBLK =05D

12190
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Path Definition for cross-domain sessions

4 Define routes to VTAM to communicate between subarea

nodes

¢+ Major node - PATH5000

¢  Minor node - PH50TO60

Cross Domain Resouce Manager Definition

1BM

Major node - CDRM

Minor nodes - Network name and CDRMs names

— Contain all CDRMs within ITCNROCN network which

9370 belongs

PATHS5000 VTAMLST

PHS0T060 PATH DESTSA=(60,16,. . ., . . ),
*

ERO=(60,1) ,ER1=(40,1) ,ER2=(60,1),ER3=(60,1),
ER4=(60,1) ,ERS=(60,1) ,ER6=(60,1) ,ER7=(60,1),

VRO=0,VR1=1,VR2-2,VR3=3,VR4=4,VRS5=5,VRé6=6,VR7=7

0

12/90
BGC

VBUILD TYPE=CDRM

ITCNROCN NETHORK NETID=ITCNROCN

*

*

*

ITCNCDR1 CDRM

*
IPOCDRM CDRM

*
]
»
»*
»
I

TIFCORM CORM

(VTAM di ICNUCEVM)

ISTATUS=ACTIVE,
SUBAREA=16,
ELEMENT=1,
CORDYN=YES,
CDR5C=0PT

ISTATUS=ACTIVE,
SUBAREA=23,
ELEMENT=]1,
CDROYN=YES,
CDRSC=0PT

(VIiAM di . . . . . )
(VTAH di IPIIFC)

ISTATUS=ACTIVE,
SUBAREA=50,
ELEMENT=1,
CDORDYN=VYES,
CORSC=0PT

L 9 & 4

X X

LS & B 4

SNA Products

12/90
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Cross Domain resources definition

IBM

¢ Define cross-domain resources minor nodes with which an
application or a LU within this domain can have a session

e Major node - CDRSC

e Minor node - PH50TO60

CDRSC VTAMLST

»*
CDRSC VBUILD TYPE=CDRSC

»

ITCNROCN NETHORK NETID=ITCNROCN

»*

» (RSCSVZ di ICNUCEVH)
*

ITCNNJELl CDRSC CDRM=ITCNCDR1

K

3 (JESZ2 DI ICNUCEVS)
:TC&NJEZ CDRSC CDRM=ITCNCDR2

: (VH di ICNUCEVM)
:TCNVHI CDRSC CDRM=ITCNCDRI1

: (NETVIEH di ICNUCEVM)

»
ITvaas CDRSC . . . . .
»*

* ({RSCSV2 DI IPIIFC)
L3

ITIFNJE CDRSC CDRM=ITIFCDRM

»

* (VH di IPIIFC)

*
ITIFVM CDRSC CDRM=ITIFCDRM

12190 SNA Producls
BGC
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Side NCP_SA 60 Definitions

¢ Define the link between the NCP (SA =60) and 9370

IBM

position after GROUP definition for Cross-System links

in the NCP source.

*

% Cross Sub—Area Link NCP_SA_60 to IFC 9370

*

»

L60009 LINE ADDRESS=(009,HALF),SPEED=9600, X
NRZI=NO, X
SDLCST=(SL&0STPR,SL&0STSC)Y selection table entries

*

P&£0009 PU PUTYPE=4, X
TGN=1, X
NETID=ITCNROCN

*

12190 SNA Products D.48
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SNA Backbone for TCP/IP

¢ SNALINK provide support to transport TCP/IP over SNA

Links

SNALINK

TCP/1P —

N1 Iucv N1 SNA LU0
======l======== SN“
ETH LU0
SNALINK

N3 Iucv

¢ SNALINK runs as a VM/VTAM application

¢ Defining SNALINK Application to VTAM

SNALINK VTAMLSY

SNALKBOZ APPL ACBNAME=-SNALKBO3,AUTH=t{ACQ +VPACE) ,AUTHEXIT=NO,
EAS=12,PARSESS=YES, SONSCTP=VES, VPACING=0

12190
BGC

SNA Prorluc&

BGC

12M NJE Protocols and Products IBM
PART E.
SNAL INK NJE Protocols and Products
N2 Iucy TC:;IP
{
-——1 TCP/IP
4
X.25
X
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NJE

IBM

¢ Network Job Entry

meiX

Mz

Protocol used for Host peer-to-peer communication

Enables users to transfer jobs and data through a
distributed network of computing facilities

Operator commands and messager can also be
transmitted

NJE evolution

BsSC SNA

- Hardware - LY Type 1
single—stream single LU
—

« Multi-leaving - LU Type 1
multiple LUs

- ascch NE | —-LUTwe O
Full duplex — Full duplex
Synch. WL Asynch. WL

RJE and NJE together create a distibuted job processing
network

12190
BGC

NJE Protocals and Products E.2

N J E Noles IEE4

¢ Protocol Types

g W

The RJE protocols permit remota work station source and sink devices lo enler SYSYN jobs

and receive SYSOUT jobs from the network of Host processors.
e The RJE protocol has four form:
1. BSC Hardware (non- multileaving )
- HW station also called NPT {(Nan Programmable Terminal)
2. BSC Muitileaving
3. SNA LU Type 1 Single LU

4. SNA LU Type 1 Muliiple LU's

« The non-multileaving and the single LU protocals allow only one stream to flow at a lime

in any direction, whereas the muitileaving and multiple LU forms permil concurrent
transfer of several SYSIN and SYSOUT streams

e RJE protocols (except for BSC Multileaving) are Halt-Duplex

e NJE protocols are Full-Duplex

ry

RJE protacals were designed for remote unit record davices (readers, printers and punches) and

tharefora device oriented protocols.
NJE. in contrast, is a sppol transfer protocol where a spool is considered lo contain a SYSIN
gqueue and a SYSOUT queue.
¢ NJE Types of Links
e NJE supports multiple typa of links
1. the haif-duplex 85C lines
2. the Channel-to-Channel adapter - CTCA

3. the the full-duplex SNA LU Type 0

e =

12196 NJE Protocols and Producis
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RJE and NJE IBM NJE Network _ IBM

RJE
H?rkstatien .
wveouT 4 NJE Job Transmission
SYSIN —
Cmds Msgs SYSIN SYsSouT
] SVSIN [— s —
ORIGIN TINTERMED. SYSIN
NJE NJE , A
—— SYsoy |———» NODE NODE \I—/
Node Nod
I ¢ . L EXEC
SOURCE
—eeme.] Cmds » STORE AND FORMARD NODE
Msgs SINK
. <
SYSoUT _—Z_._. TNTERM.
4
NODE NODE M’
SYSOUT
* RJE are non-Symmetric protocols
» NJE are Symmetric and peer-to-peer protocols SYSouT S¥sout
N
— allow jobs, commands and messages flow in both
direction .
ectio 4 NJE Functions
1. Transmit
2. Receive
3. Store and Forward
12190 MNJE Protocols and Products E.3 12190 NJE Protocols and Products E4
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NJE Network moe: 1814

¢ NJE Functions

1. Transmit - packages SYSIN and SYSOQUT jnh« m N.IE Control Records and inserls them
into the nelwork

2. Receive - recognizes jobs packaged in NJE Contiol Records and processes themn
SYSIN are exegcuted - SYSOUT are printed

3. Store and Forward - receivas NJE jobis, stwirs them an spool and forwards thein to the next
node

¢ NJE Addressing
e Dest = NODE or { NODE . REMOTE ) or { NOIYF USERID )

An RJE workstation can be considered a suh nmie. associated with one of the NJE nodes.

+ NJE addressing
NJE use a 2-level addressing scheme:
1. Nodename or NodelD - 1 to 8 characlers
2. UserlD or Programor Remote workstation name
1 1o B characters
Do not change NodelD, otherwise the enlire network will have lo be synchronized and
end-usars will have 1o be notified to use the new names and change thewr JCL.
In JES2 the default nodaname is of the form "Nonna' hid i's recomended to use more

dascriptiva namaes.

o NJE is concerned with routing a file or work roquest to the NODE portion of the specifiad
destination.

e it is then the destination node to reute the job tn the REMOTE or USERID on the clestination
node, using RJE or some other mechanism

¢ NJE Data Type
e Three dala lypes supported

1. JOBs - according to the NJE terminology. may he aither SYSIN or SYSOUT

12190 NJE Protocols and Producis E.41
BGC

NJE Network INGLes IBH

2. COMMANDS and MESSAGES
Nodal Message Records (NMRs) to thr tocriving system
- Conunands are inlended to be execufed

- Messages are inlended o be displayedd

b
- NMRs are nol stored and forwarded i
3 NETWORK CONTROL RECORDS - inclusie Swumon. Siginoll and NPM {Nelwork Path
Recors)
e Path Routing
Tha Network Path Routing in JES2 is designed fo) dynamic reconfiguration with other JES2
nodes. Multiple paths, alternate paths and path rhvmqges are managed automatically as
conneclion are mada or brokan.
e Non-JES2 system do nol hane a NPM, so canito! notify JES2 syslems of connection
changes. b.

o Non-JES2? do nol forward connection info recotils from NPM to others nodes in the nalwork v
e Connection between JES2 and non-Jes2 nodes mist be prdefined.

e« RSCS V2 do not have the Path Managers. bt nperator can dinamically add or change a
path with an operator command

ROUTE nodelD to LinkiD

REROUTE nodeiD to nedeid

¢ Job submission - JES2

/7 abe JOB  xxxxfused at the origin andl execution node)
/AROUTE XEQ nodenang

g

77STEP)Y EXEC PGM= .....0aen .
OR
77/abc JOB uxxxiused at the origin only}l

saXHIT nodename  DLH=4$
/IAYE JOBYYYYYY lused at axecution node only}
/7STEPL EXEC PGM= ...... R

12/90 NJE Profocols and Producls E4
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NJE Network o 1P

Multistreaming

IEM

« Job submission - VM

TAG DEY PUN nodeID batch-vM
SPOOL PUN rscsiD
PUN fT-name F-type {—wode (NOH

¢ Routing OUTPUT - is controfled via I*"ROUTE PRINT ~ QUTPUT DD statements in JESZ or via ¢ Theca pablllty to concurrently transfer multtple input and
TAG cmd in VM. output streams on the same link or SNA session.

7 SYSIN streams

e 7 SYSOUT streams

e 1 Command/Message stream (both directions)

e 1 Control stream (both directions)

e BSC permits concurrent use of 8 of the 14 possible
streams

e SNA permits concurrent use of all 14 streams in both
direction

182(;%0 NJE Protocols and Products E4-3 12190 NJE Protocols me' Products ES
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¥

Multistreaming mo. B 7 IEM Multistreaming mous [EM

e BSC profocol is responsable of flow contiol sy ronization amd retransmition in case of
errors. { ACK and NACK crds)

¢ Multistreaming e SNA asyncronous NJE protocol is move efliient .uwi less errar-prone on full duplex links.

The capability of intermixing input/outpul fifes on the: same link improve traific fiow on the
nelwork.

With muitistreaming. smail files are nol kept wiiting while a large lile is being transmitted.
Both large and small fites are transimifted al the same time. Mullistreaming makes use of up
to seven "sirsains” over which liles can be trimsfrired

RSCS, in turn, uses exil routines called transmission algarithms to assign files to the various
slreams.

It's possible to specify one of sixieen differem transmission algorithms, by using the TA
parameler of the PARM configuration file slatement 1AM supplias two transmission
algorithms, 0 and 1, that are convenienl for use hy most instaliations.

v

Critaria to write your own algorithms should take it ronsidaration:

File size, Class, Priority, Origin and Destination

Algorithm Function provided

0 Assiyn files in order received Ly the algorithm to any inactive
stream

1 Assign files to ona of iwo streams hased on the size of the lile
2-F None. Linkage code only. Function o be added by customer

1. For details refer to “Customizing Exit Routines RSCS manual.

s

¢ Fuil Duplex

Fuli Duplex refers to the capability to send dativ w one direction while receiving unrelaled
data in the other direction.

e The BSC protocol is pseudo full duplex since cach nnd must flip-fiop beilween the send and
the receive slales.

Both ends are synchronized.

s The NJE in SNA is a true full duplax, with each end concurrently in both send and receive
stata.

the sassions ends are operaling indepeniienily
the flow control is managed by VTAM pacing M the session level. o

VTAM takes care of error recovery, if necassiy

12190 NJE Profocols and Products E.51 12790
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Applications

1PN Applications o IEM

The data elements for these applications are nol defined in the NJE protocols buf use NJE for the
transmission and distribulion of data.

s File transfer

When using NJE for bulk data transfer of user fite: a0 additional step is required both at the
sending node as well as at the receiving.

1 at the sending node the source data sel is informatied and moved to SYSOUT with
appropriate tags (fites attributes and destination infos)

2. af the recriving node the file must be untnaded troun the sysin spool dala sef and recreated
with the original format before directing tn the Inrgel user (write the target data sel or
queue fo the userid spool)

e Eloctronic mail

Uses the distribution and transfer facilitie of N.IF to srned note between NJE systems (e g.
CMS SENDFILE command)

s [nteractive Conersalions
Send short messages between interactive users on NUIE-Connected systems (e.g. TELL or

SMSG in VMICMS)

Messages and commands are transferred only if the system are NJE-connected if not connacled
they are discarded.

NJE Protocols and Products

¢ Application using NJE Networks
* Jobs SYSIN 7 SYSOUT
¢ File Transfer
* Electronic Mail
* Interactive Conversations
* Office applications
* .. more .....
ey

E6 12190 NJE Protocols and Products £.5-1
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NJE Implementations

[2M RSCS Networking V.2 !

wm

=
a—ha

¢ Is a VM networking application

e Data transfer services hetween systems or to/from
remote devices

— Jobs, files, command and messages

¢ RSCS supports SNA and non-SNA links

*» Non-SNA protocols (BSC. and CTC)

— Communicates indirectly with non-adjacent nodes
Store-and-Forward transmission

¢ SNA Links - connection to 2 SNA node

— Communicates directly with both adjacent and
non-adjacent nodes

— VTAM takes care of physicalli moving of data

— RSCS identifies the destination and VTAM decides
what path the data will follow.

& NJE products and Links
Oper.Sys. Links Types
« MVS JES2 BSC. CTC SNA
e MVS JES3 BSC CTC
e VM RSCS BSC CTC SNA
« VSE POWER BSC SNA
e other HASP,ASP BSC CTC
e other NJE Driver BSC CTC SNA
Dial Lines eilher BSC or SDLC can be used in NJE
1. Dial-up (switched} lines are relatively slow
2. The connection must be made manuallv
NJE has no auto-dial facility
12/%0 NJE Protocols and Products E.7
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RSCS Networking V.2 o 1BM

Links and Drivers

IRM
v Nom-SNA Links ¢ RSCS transfers files using:
¢ RSCS is responsable of where and how sl «dain . . )
* Line Drivers over non-SNA links
e Indirect communication:
- RSCS send data to an adjacent systent which vormmunicates divectly ° Session Driver over SNA links
~ This intermediale syslem stores dala within it spoaoel and then retransmit data (o
desfination or fo another intermedinle systrm .
— VTAM LU-LU sessions
— This method of trasmission is callrd Store vind Forward
o SNA Links » Types of Drivers and Associated Nodes
s RSCS is responsable only of where 1o semdl «ala
- identities Destination D/T | Driver Name Associated node
s VTAM is responsable of how to send data | ASCH Remote or local ASCIl printer
- identifies the Path | LISTPROC Remote peer systems
For VTAM to select the proper path, it musi have an accurate view of the network's | MRJE Remote multi-leaving work stations
physical conliguration. -
R5CS and VTAM have different physical and ingical view of nodes connected by SNA ! NJE Remole peer syslems
tirks. —
I RJE Remote work stations
* All SNA nodes are logically adjacent to RSS X
s SNANJE Remote peer systems using VTAM
For instance, node that appear physicaily non adjacent to VIAM seem adjacent fo R5CS. . .
Thus with VTAM's help, RSCS carries on direct communication with nodes that are hoth s SNARJE Remole workslation using VTAM
physically adjacent and physically non-adjacent . .
] SNAJ270P Remote or local 3270 printers using
* RSCS knows the netwok configuration thronagh o Configuration File (see later} VTAM
» network canfiguration may be changed dynamically 5 3270P Remote or local 3270 printers
| =line driver
s = session driver
12/90 NJE Protocols and Products E.8-1 12190 NJE Prolocols and Products ES
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Links and Drivers o

IBM

The wo networking drivers NJE and SNANJE. use a special technigue called multistreaming for
transferring files.

s Mullistreaming allows more than one file to he transmitled cancurrently over the sam link.

e LISTPROC is a line driver used o process a spoel fils containing a list of destinations.

improve ltraffic flow on the nelwork

- The targe! is te transmit the file to the destination lisied in the distribution list using the

minimum number of copies of the fila.

How RSC Manages Files

12/90
BGC

NJE Protocols and Producis

E.91

+ Through use of VM system spool

IEM

CHS
VM

RSCS
L

USER

&

CP

SPOOL

* RSCS relies on “Tag information” to manage files spooled to
remote node

¢ The Tag becomes part of each data file spooled to RSCS

— contains origin and destination address

"

file’s characteristics and attributes

12/90
BGC
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How RSC Manages Files . 1BM

RSCS uses the CP spool facilities of VM. The first spool huffer of each VM oulput spool files
conlains an info field called spool tag record
Tag record contains information as the file’s destination nic.

sk ¢ 4———|
[ N T
e § je———
TAG r
tw b f——>
Record Bk §
rwi |+
cntrl cntrl
and and
Dats Data Cntrl
Recurd Record and
= = bata
= H Record

CP spoo) File Format

Whenever a lile that is received and apooled is 1o he processed by another tine driver (forwarded),
RSCS preface the Tag with "S&F" flag.

Fite handiing exampla:

tag dev pun nodeid userid
spooi pun to RSCSYM

pun f_name f_type

The cmd TAG places address infarmation in the lag record. The last two cmids direct CP to punch
the file and queuve on fhe spool of the virtual punch ouipat of RSCS virtual machine.

12190 NJE Protocols and Producis EA0-1
BGC

Planning a VM/RSCS node IEM

¢ Installation and Customization

Define RSCS Virtual Machine
* |dentify RSCS to VM

— SYSTEM NETID file

e.g. sernum nodeid rscsvmid
* Joining the GCS Group
— RSCS works with GCS and VTAM (if SNA-links required)
« Autologon of RSCS

— include AUTOLOG command in PROFILE GCS of
Recovery V.M.

» Define non-SNA links to VM DMKRIO

12190 NJE Protocols and Products E
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Planning a VM/RSCS node ... 1BM Planning a VM/RSCS node .- IBM

« Define Networkink links, NJE and SNANJE

1. ACBNAME wiil be used on the RSCS NETWORK rommand lo start RSC5/VTAM
cormnunication interface

. a- . NETWORK START APPLID IPIIFC

— local and remote definitions at the end of the link to If APPLID not specified in the command, APPLID defaults to the local node 1D as specthied in

the LOCAL statement of configuration lile.

1. JES2 through a CONNECT statement 2. RSCSTAB is the name of the lable that contains lngon mode enliies
3. Log mode entry in RSCSTAB  (defauit RSCSN.IEN)

2. RSCS via a LINK statement in Config file

4. AUTHEXIT=YES is mandafory
authorizes RSCS to run in supervisor slale.

e Preparing VTAM for SNA connections 5. AUTH =(ACQ) is mandatory
authorizes RSCS o activale a session by simulating a legon request.
—_— |dent"’y the RSCS application to VTAM 6. VPACING value. conlrois the number of bulfers VTAM allows lo controf the flow of sending

and receiving. Select the value according fo the linh capacily .

ITIFAPPL _VTAMLST

ITIFAPPL VBUILD TYPE=APFL
»
ITIFNJE APPL ACBNAHE=IPIIFC,

o
AUTH=(ACQ,VPACE) , x
AUTHEXIT=YES, x
MODETAB=RSCSTAB, X
DLOGMOD=RSCSNJED, X
VPACING=2

*

IT'OI L N ] L N N I O
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LOGMODE Tab for RSCS 1M  Sample NJE network (EM

RSCSTAB _ASSEMBLE NODE-A (IPIIFC)

»* 21 NODE-B

RSCSTAB CSECT PRTACSII —-L SA=%0 880 ITCNCDR1

RSCSTAB MODETAB —_ fo—te R Ve

RSCSNJEO MODEENT LOGMODE-RSCSNJEO,FMPROF=X'03',TSPROF=X'03", X N S efs ¥ L-—E| SA=16
PRIPROT=X'72*,SECPROT=X" 72" ,COMPROT=X"4020", X A A c A
SSNDPAC=X'03',SRCVPAC=X" 03" ,RUSIZES=X"'0000", X | S . M B8)

PSNDPAC=X'03*,PSERVIC=X ' 000000000000000000000000° MRJE B83 — SNANJE

RSCSPRTO MODEENT LOGMODE=RSCSPRTO.FMPROF=X'02*,TSPROF=X'02', sVA24778X = s+ CP
PRIPROT=X'60',SECPROT«X" 40" ,COMPROT=X'0000", X RMHOST _

SSNDPAC=X* 00", SRCVPAC X" 00" ,RUSIZES=X'C7C7", X Be2 l
PSNDPAC=X'80" , PSERVIC X' 0080000000001 85018507F00"

RSCSPRTL MODEENT LOGMODE=RSCSPRT1,FMPROF=X'03' ,TSPROF=X'03', sVA24778X 22
PRIPROT=X'B1*,SECPROT=X"30" ,COMPROT=X" 3080", X
SSNDPAC=X'01°,SRCVPAC=X"01" ,RUSIZES=X'C7C7", X Loc3270p ' pC | PRT1B
PSNDPAC=X"'81"*,PSERVIC=X "' 01000000E100000000000000" y ——

RSCSPR1H MODEENT LDGMODE=RSCSPR1H,FMPROF=X'03", TSPROF=X'03", sVA27763X L= L]
PRIPROT=X"B1',SECPROT=X"30",COMPROT=X"7080", X - ITCNPRT1
SSNDPAC=X"01"',SRCVPAC=X'01"' ,RUSIZES=X'CT7C7", X SNA3270P
PSNDPAC=X'8]1"' ,PSERVIC=X"01000000E100000000000000"

RSCSPRT3 MODEENT CLOGMODEsRSCSPRT3,FMPROF=X'03',TSPROF=X'03', #VA24778X B ITIFPOO3
PRIPROT=X'B1"',SECPROT=X"20" ,COMPROT=X"3080", X S PRT-C
SSHDPAC=X" 00", SRCVPAC=X"00" ,RUSIZES=X"C7CT", X c
PSNDPAC=X"'80" ,PSERVIC=X'038000000000185018507F00" _]_I—

RSCSRJE1 MODEENT LOGMODE=RSCSRJEL,FMPROF=X'03',TSPROF=X'03", X ITFPPRT2
PRIPROT=X"Al",SECPROT=X'A1’,COMPROT=X"7080", X
RUSIZES=X"B8585" ,PSNOPAC=X"07",SSNDPAC=X"07", X SNANJE
SRCVPAC=X"07" ,PSERVIC=X"01102000F100C00000010040"

E:gesm PRT-D NJE — ITFPCORM
s BSC NJE  SA=29
R .

. . NODE-D NODE-C
* Default provided with the product.
* Can be modified and reassembled then Link-edited in

VTAMUSER LOADLIB

12190 NJE Protocols and Producis E13 12/90 NJE Protocols and Products E.14
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Define Links to CP

IBM

¢ Links and devices defined to Operating System

¢ DMKRIO ASSEMBLE

DMKRIO  CSECTY

»

CLS001 CLUSTER CUTYPE=3274,LINE=B83.
TERMINAL TERM=3289,
TERMINAL TERM=3287

RDEVICE ADDR=(021,2),DEVTYPE=3287

RDEVICE ADDR=(B80,2),DEVIYPE=ICA,
ADAPTER=SDLC

RDEVICE ADDR-B82,DEVIVPE=ICA,
ADAPTER=BSCA

RDEVICE ADDR=B83,DEVTIYPE=ICA,
ADAPTER=BSCA,CLUSTER=CLS001

RCTLUNIT ADDR=020,CUTYPE=3274
RCTLUNIT ADDR=BB80,CUTYPE=3274

RCHANNEL ADDR=0,CHTYPE=MPLX
RCHANNEL ADDR=B,CHTYPE=MPLX

12190 NJE Protocolz and Products
BGC
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SNA Links definition

e

IBEM
¢ Links and resources defined to VIAM
NEI5000 VTAMLST
% LINK to SHA3270P Addr=BB1L
*
IFNETSO VBUILD TYPE=CA
*
IFGRSDLC GROUP LNCTL=SDLC,DIAL=NO
{NSOBB1l LINE ADDRESS=zB81, ISTATUS=ACTIVE
PUS0OBBO PU PUTYPE=2,ADOR=C]1, x
HODETAB:ISTINCLH.DLOGHDD=D4C32782. X
SSCPFM=USSSCS . USSTAB=USSSNA
ITIFVOO2 LU LOCADDR=2, ISTATUS=ACTIVE D/7T display
*
ITIFF003 LU LOCADDR=3,BATCH=YES, D/T printer x
HODETAB:RSCSTAB.DLDGHOD:RSCSPRTS. X
ISTATUS=zACTIVE
* L ) EREERE N RN NN NN NN
% Cross-Domain Link to NODE_B — NCP ad3i-SA=60, addr=880
"
LNSO0B80 LINE ADDRESS=B80,
RETRIES=T
PUSOBB0 PU PUTYPE=4, 37ux NCP node X
MAXOUT=7, X
SUBAREA=60 adi NCP_SA
*
12/90 NJE Protocols and Producis E.16
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Application and Path 7 IRM

Cross-Domain Support

¢ Defineing applications and Path to VTAM

¢ The RSCS VTAM application at NODE_A

ITIFAPPL___VIAMLST

ITIFAPPL VBUILD TYPEzAPPL
"
IT... APPL

* e
» e
. * &

® add § e
»
ITIFNJE APPL AUTH=(ACQ,VPACE),ACBNAME=IPIIFC, DI OGMOD=RSCSNJES, X

AUTHEXITcYES ,MODETAB=RSCSTAB,VPACING=2

IT... APPL . . . . . . &

It ACBNAME not specified ACBNAME defaulls to the label of APPL statement
IF ACBNAME = local node_ID, the RSCS slart command can avoid the APPLID

NETWORK START ( applid acbname )

¢ The path to the other domains

PATHS000 VTAMLST
]
PATHTO60 PATH DESTA=(60,16,29, .... )

LI I L

12190 NJE Prolocols and Products EA17
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¢ CDRM resources definition

CORM VTAMLST
*
VBUILD TYPE=CDRM
»*
ITCNROCN NETHORK NETID=ITCNROCN
L}
] (VTAM IPIIFC )
»

ITIFCORM CORM SUBAREA=50,ELEMENT=1,
CDRDYN=YES,CDRSC=-OPT

(VTAM NODE_B )

TCNCDR1 CDRM  SUBAREA=16 +ELEMENT=1,
CDRDYN=YES,CDRSC=0PT

*
»
»
I

XX x

(VTAM NODE_C )

ITFPCORM CORM SUBAREA=29,ELEMENT=1,
COROYN=YES ,CORSC=0PT
»*

LI T L)

IT. . . . .

* o
+ & @
LI I 3
LI Y
*« o @
* s @
+* 8 .
*» s »
* . e
+ o @

IEM

{1f SNI only)

. If no direct session required with non adjacent nodes these definitions can

be omitled.

— in this case the transmission will be of Store-and-Forward lype.

®  SNA allows dynamic definition of resources

12190 NJE Protocols and Products E.18
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Cross-Domain Support ... IBM

¢ CDRSC resources definition

CDRSC_ VIAMLST at JPIIFC

"
CDRSC VBUILD TYPE=CDRSC
"

”
ITIFNJE CDRSC CDRM=ITCNCDRL
»
ITCNNJEL CDRSC CORM=ITCNCDR1

RSCSV2 of IPIIFC /7 NODE_A
RSCSV2 of NODE_B

ITCNPRT1 CDRSC CDRM=ITCNCDR1 0O6) SNA Printer at NODE_B
»

ITFPNJEL CDRSC CORM=ITCNCDR2 RSCSV2 of NODE_C
ITFPPRT2 CDRSC CORM=ITCNCDR2 () SNA Printer at NODE_C

»*
IT' a8 cDRSc L] L] - - L]

e Add entries in CDRSC at NODE_B an NODE_C

CDRSC VTAMLST

»
CORSC
*

VBUILD TYPE=CDRSC

e s & « o add

* ¥
ITIFNJE CDRSC CDRM=ITCNCDR1 RSCSV2 of NODE_A
;

. @ *» v . + 2 4 % 0w

12/%0
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VTAM definition summary IBM
¢ NODE_A - Subarea 50 Definition Files
ATCSTRSO VTAMLST
| sscpin=50093, —» ITIFAPPL VTAMLST
—— CONF1G6=50,
HOSTSA=50, VBUILD TYPE=APPL
veeease s ITIFNJE  APPL ACBNAME=RSCSV2, d
ceeeaee s AUTH=(ACO ,VPACE), :
I0BUF=(96,286,..) MODETAB=RSCSTAB,
DLOGMODE=RSCSNJEO,
AUTHEXIT=YES
, —» NETS000 VTAMLST
ATCCONSO VTAMLST
, IFNETSO VBUILD TYPE=CA
ITIFAPPL, —_— GROUP LNCTL=SDLC,DIAL=NG
ITIFLOCO, | LINE ADDRESS=B81
NETS000, PU  PUTVPE=4,SUBAREA=60
CORM, —_— LINE . - .« .
CORSC, —_— PU o u e ;
ceerie W ... j
PATHS000 ’
) s CORM  VTAMLST ‘
VBUILD TYPE=CDRM
ITIFCORM CDRM SUBAREA=50, .... A
ITCNCDRL CDRM SUBAREA=16, .... B
ITFPCORM CDRM SUBAREA=2%, .... C
PATHS000 VTAHLST | P
CDRSC VTAMLST
PTH60 PATH DESTA=(60,16,29)
ERO=(60,1) VBUILD TYPE=CDRSC
VR0=0 ITIFNJE CDRSC CDRM=ITIFCORM A
ITCNNJEL CDRSC CDRM=ITCNCDRL 8
ITCNPRT) CDRSC CDRM=ITCNCDR1 B
ITFPNJEL CORSC CDRM=ITFPCDRM c
L L] - L] - - - L] L] L] L t
12/90 NJE Protocols and Producis E.2¢
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RSCS Configuration File IEM

¢ Statements to define the network to RSCS
* and options parameters

¢ Three categories of statements
1.  Network Definition Statements

— identify the components in the network by their node
names or |Ds

2. RSCS Funtions

— provide details and options that define how RSCS
will function

3. CP Functions

— provide instruction how RSCS can use some CP
functions

Note: It's important to follow NodelD and Naming convention.

hd NodelD, LinklD and UserlD must he unique within lhe nelwork.
12190 NJE Protocols and Products E.21
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Sample RSCS config file IBM

% Local MNodeid Application ID
»*

LOCAL IPIIFC * RSCSV2
»"

CHANNELS F ( default virt channel reserved for RSCS spool Op.
*

»* Link Virt Spool Keep Queue LOGMODE Auto
»* Linkid Typre Addr ¥ Class Slot Type DP LUNAME Name Start
»

LINK NODE_B SHANJE »* N 2 PRI ¥ ITCNNJELl RSCSNJES AST
PARM NODE_B BUFF=1024

LINK PRT_B SNAZ2T0P 0 » FIFO 7 ITCNPRT]1 %
»

LINK NODE_C SNANJE * 24 X 16 SIZE 5 ITFPNJE1 RSCSNJE2
»*

LINK NOOE_D NJE 100 24 % 16 SIZE 5 x »*

PARM NODE_0) BUFF=1024 STREAM=1 TA-=0
»*

LINK SNA32TOP SNAIZTOP » M 2 FIFO x ITIFPOO3 RSCSPRT1 AST
LINK LOC3I270P 3270P 022 u X 2 FIFO x » AST
LINK PRTASCII ASCII 021 x x 2 SIZE »x » AST
PARM PRTASCII EXIT=ASCXPROP ITO0=10 ATTN=NO
*

LINK RMHOST MRJE B8 0 x » FIFO 7 % »

PARM RMHOSTY SYS=HOST RMT=7 PASS=HI1BSC
*

AUTH » OPERATOR IPIIFC CP

AUTH »* SNAMAINT cpP
» RSCS Route Specification
»*
% List of neighbours! Remarks
»*

E NODENAME nnnn (hodenum)
»* Int.

* Node Vianode Nodes
»* Country
»* Institute/Location

ROUTE NODE_C NODE_B T Dept PH/Pisa, Italy

ROUTE USx  NODE_B US a1l US nodes through NODE_B

*

PORT B0 DIAL
*

EXIT 2 ON IFAXACC

for switched BSC connection

( option, e.qg.for Account exit routine

TAGS 2400 Additional Tags slots (traffic dependent
DUMP VM Dump format
MSGHOH Allow rscs to use CP cms MSGNOH for msas
»/
12790 NJE Protecols and Products E.22
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Sample RSCS config file .. 1BM

Note: EARN users will receive periodically A ROUTING file for all registered

EARN e BITNET nodes.
This file must be appended to RSCS CONFIG file afer the local nelwork nodes.

12/1%0 NJE Prolocols and Products E.22-4
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Appendix Ax. IRM Appendix A 1BM

¢ VM/SNA Implementation Considerations

¢+ The attached document has to be considered just as a

Appendix Ax. guide for people who is going to install VM/SNA

e Official documentation is provided with Products.

12190 Appendix Ax Ax. 12190 Appendix Ax Ax.2
BGC BGC



Appendix A noies IBEM

TITLE : VMISNA IMPLEMENTATION CONSIDERATIONS

SOURCE MATERIAL DATED: SEP89

VM/SNA User 1Ds and Minidish Considerations

There are, of course, many ways (o implement a VMISNA covicunnvol. By VMISNA | mean such producls as
VMIVTAM [ACFIVTAM Version J program number 5664-280). ACT!SSP Version 3 {(program mumber 5664-289), RSCS
Version 2. and some form of ACFINCP, either full or subsced 1w 1 merely one way ta sel up such an environmend,
but one ihal was found useful and workable in severd avaounls 1615 appropriate to emphasize here that tius item
assmnes more VMISP kilowlegge than SNA Rnowiedge, sl abo thad osther educalion in the SNA products or the
active involvement of a comnnmicafions specialist (prelerobly with some VM knowledge), 1s essential lo a
successiul installation and implementation of a VMISNA euvimiwneat, an SNA environment is very different from
a non-SNA enviromment, it has its owa language and teinwnohwyy. and knowing and understanding  that language
makes all parts of the installation and ladoring processes uwn-h smpler. Simitarly, the custonier personnel
supporting the new VMISNA environment need botlh VM aml SNA product rannng. as appropriale, in oider
to mstall, test, and cuslonnze it. not to mention douwp jwoblen defennmation.  There are nulliple courses
avaidable, which the reader is lell 1o ind 10 the vanious Smnces wiuclhh are available.  One thal s especially
useful is VMISNA Networking Facillies {course code GI610). winch 15 taughl lrom the VM viewpoult (6 assist i
installing and maintaining SNA products in @ VM eavionmuend o duoes not teach SNA product taiforing, tuing, efc,
which are taught in the various cominumication products conises: You will see thal there are mulliple usends
defined, cach with specilic links to specific mundisks, it otdher To paplement the SNA products. (1 emphasize
unplement because all of the installation procedures awe well docinnented in the various 1BM SRL pubhcations thal
stup with the products; implemenlation is lelt to the user - amd ihe ideniion of this paper is lo heip in the
implementation effort ) The idea behind the mulliple usernts 1 o alow the customer access lo all the code needed
to perlorm his or her immediale job, but at the same tine o reidorce exactly what task they are perfornang. To put
that another way, MAINT still does all the iraditional VM santtenance funclions, VTAM runs VIAM code, VTAMBLD
bunids (or customizes, if you prefer) VIAM for the mstallitions, .l NCPBLD builds for gencrates or cuslornizes, if
you prefer) the NCP; thus, when logged on as NCPBLD, ihe user huows That bes or her immediate inderest is NCP
only - not VTAM, not VM system manlenance, nol progiram dovelopment, it NCP This may seem sly - but o
works. {in facl, if the user has guest SCPs ruiming wath Lwliorabh- subsystems, such as CICS, [he “plulosophy”
can be easily extended by sefting up separate usetids, such v CICSBLD for tailoring CICS, DLIBLD to do DL/
taoring, elc ; again, this reinforces the task al hand ) Eacti user ofso has access oty to disks that concern the
immediate task; for example. NCPBLD has access to the S5P hsks where the necessary S5P funclions reside
to generale and load an NCP, ind not to the other S5P chsh whi b .ue Dot necded, such as the ZAP isk Lel's
examine each user individually.

MAINT:

MAINT, as by (radition, owns all the IBM code and thus has acess o sl the mindisks contaimng it. Walch out for
the PARM disk - there may be several, depending on the cie sustilhed (NCP andd NCP Subsel, for instance). it
seems more logical and simpler to put all the PARM liles on MR il in some releases wih some products that in
fact happens, bul this doesn’l maich the documentation, su yuu should be aware that, o you have several SNA
products, you inay in fact have several PARM disks and will iiwe soveral PARM Bes  This really shouldi't mater,
though, as only MAINT uses them, and event MAINT uses them ondy of 1nstall tune and when applying manlenance
{a PUT tape or a PTF). Also note that there is no spocitic user e SSP_but that MAINT owns the mmidisks cordaunng
the code and shares them as needed. As we'll see laier, MAIN] dso needs access {o the SS5P disks 1o sun
ACFI55P's Trace Apalysis Program [TAP) to formal a VIAM lrwee The reason for tus 1s the assumplion that
MAINT is the real systems programmer and is also the wivy nser in the instidlalion capable of reading a VIAM
trace; therefore, 1oo, the VIAMTRAC EXEC directs the trace i MAINT. It akght be more logucal to spool il to
VYIAMBLD, assuming thal that user has the capabilily of reaiing aad aderpreting a VIAM trace; a conmment 1n the
VTAMTRAC EXEC noles this possibility.

VIAM:

12/90
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The user calted VIAM runs VIAM amnd VSCS 0 s bo b U oeate andd amendbier of o groop 30IPLs GCS, not
CMS  Note m the chart thal MAINT's 298 s VTAM'S 191 Thwe e the ool way. iccoidirg to the VIAM
documentation, 1o access s nunidisk, it confams the IBM ode .t therefore o showld not be modhed, 1l except
for the PROFILE GCS. Copy the VTAM GCS exec to be called PROFIF GCS, and change the PROFILE GCS lo ponil
to a diferent startup st (the VIAM START statement tahes o poouneder LIST oo te painl te ACTS YRnn) and
to access ol the appropoate nunihisks ) here is a link ot o neeits fo be atcessed There 1s a sample modidied
PROFILE GCS for VIAM taler i this document wilh ackciihiend + snvmends The VIAM user is nilended Lo run
disconnected It is a good idea, al least iitially, ta spoot the o eesole (o aid o later problem defernunalion
Spool it 1o MAINT or to VTAMBLD - there's generidly no tiesd Lo print it but d's mice (o bave o sitting
somebocdy’'s reader when you need it By running discotmectind frowever, there is no way to issue VIAM connnands
{without NetView or equivalent).  This is generally not o dhear ablie way 10 un, lorlunately VM provides a facility
called Secondary Console image Facilily (SCIF or. moie suaply, secomdary user) te gel arocund (us - see
Miscellaiieous Considerations™ below for the detads. In the PROFIF GCS we let VIAM do an AUTOLOG of the
RSCS Version 2 wirlual machine  Although RSCS coulil he AUTOL OGed by AUTOLOG!, this method, espectally
in an enviconment where the prinfers were generally controlicd by VIAM, chnales any  polential timng
problems i bringing up RSCS belore VIAM was ready fo allow tee ACB o be opened Duning mamtenance of elther
RSCS or VTAM you can leave RSCS up, close the ACB. ke yory VIAM changes, (c-uwbalize VIAM, and re-open

the ACB  Tius saves a small ameount of ime, and o there are prmifees thial are oot, i tact, controited by VTAM, tlus
allows them to slay up.  Tius will, however, look itflerend 1o i uperalors, and they wil need to be warned that
it +s okay.

VTAMALD:

Tins usenid, pronounced VIAM BuilD, is responsibie tor Inalduyg il the VTIAM cuslomuzed code, such as the starfup
hst {(ATCSTRnn VIAMLST), configuralion hist (ATCCONni VIAMI S1). USS tables, COS tables, and major and
munor node dehnitions (VBUILDS, LBUILDs, paih labdes, DM CDRSCs, elc ) These hies must have a hielype
of VIAMLST, except for thuse cotdaning code that needs to he asseinbled. swch as USS table(s) anag COS tabtes,
wiuch must have a filetype ol ASSEMBLE. Tables that necd to he assembled need lo have access 1o the
appropriale macro hbraries (MACLIBS) Iy the back of Hhis paper 15 an EXEC called VIAMASM, winch takes a
filename as an argumerd, i1ssues a GLOBAL MACLIB, and mivaekes the normal system asseinbler  The output fram
{his is. as normal, a TEXT fle and a LISTING he. The TEXT hle 15 tipul {o VMFLKED to buid the load library that
is actually used by VIAM  Also inpwd is a Me of nkage o conlrol slalements, which must have a hietype
of LKEDCTRL: the lilename of this LKEDCTRL file becomes the name of the load hbrary that gels bl An
example used in 1his document is VTAMUSER as the flenamae, with an slernale aof VTAMUSRI, ttus allows you fo keep
your ewsting load library, assemble and build new lables, change ihe GLOBAL LOADLIB i LOGK GCS, run LOOK
from OPERATOR. and have a simpie recovery procedine - namely pointing (o the old, previously workaig hbrary m
LOOK GCS and re-issing the LOOK command from OPERATOR Reineniber also thal w some leveis ol VMISP the
GLOBAL command (wihich in my scheme is issued only i the { O0OR GCS on VIAM's 191 disk} s hinited 1o 8
LOADLIBs and in some levels is capable of naming 63 Froam a puoblem determination standpomt, one should Hhink
carefully belfore usmg 63 hibranes, as it becomes mare atnf e it to delermine where code aclually came
from the lunger the hst gels, as we've learned Lime andd agiure i both MVS and VSE emviroiiments with thew
concatenated hbrary support. VIAMBLD has WRITE access {o VIAM s 191 disk, but generally should noif change
anytling here, other than the PROFILE GCS. Keep alf the VIAMLSTS on VIAMBLD s 191, and lef VTAM have a
read-only Ik to it VTAMBLD also has a hnk {read-unly) to NCPOLD's 191, ta sec the NCP. and fo MAINT s 343,
for the SSP code, just i case you need [0 gencrale w wmeic likely, joad it NCP from VIAMBLD

NCPBLD

Tins usend, pronounced NCP BuiLD, is for NCP gencialion | ihe VIAM. f there is a minwisk, il should be accessed
There are several sample moditiod EXECs later i this docimwd hur NCPBLD, also The oulput of the NCP
generation pracess goes into a LOADLIB on NCPBLD's 191 sk n which both VTAM and VTAMBLD have read-only
access Aler you rebuwild an NCP_be sure to have VIAM te-acess the svinidish, ihe LODK EXEC fakes care of lhis
il is possible to regenerale an NCP wilhh VIAM up el cinwnng, de-acliviie the rumung NCP, have VTAM

re-access all its pumdisks, and re-load and re-achivate the new NCT [abeinusly 1 i conifrolled environment).

OPERATOR:

Ttus is the normal VM operator id. It is included hero as an SNA ul simply because il is referred to il several times
and because there are. n Hus document, several EXECs o OPERATOR's 191 disk for use exclusively with VTAM,
mainly to issue commands (the VTAM, VIAMTRAC, am! NOTRACF FXECs), i also the very imporiant exec that

causes VTAM lo re-access all of its minidisks (the LOOK EXFC)
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RSCS Version 2 Considerations

RSCS Version 2 lends to be rather easier 0 setup and unpdement than the other products discussed, as it is a togical
successor to the old RSCSINelworking product (5748-XPHy 1 = however,  somewhal different. especially of
yoir are using VTAM link drivers (fiest difference they te now tink dtsvnrs, not tine drivers) Because 11218 a lngicat
successor product, we lound it easier lo smplement in the e wily as we el RSCS. nomely by qiving the RSCS
virtual machine read-onry inks to its own tinidisks and doimg .0 the tailoning o MAINT Admittedly  this
violales the suggestion of separating fnctions, il RSCS w.r Teubitionaly taitored from MAINT anyway, so this
is in that sense simpler from (he customer’s viewpottd  For o iew to. VM shop. one imahi consider selfung up an
RSCSBLD userid, with wrile hnks fo MAINT's 59F which « nnf:uns the RSCS customizabion files The major drm
1o be careful of in taitoring RSCS is i naming the VTAM ACR [0 be used  On the VTAM side, i the VBUILD for
the APPL. the label is the default ACEB name. buf it may be ovestubden by uising the ACBNAME partincter on the
APPL statement  Regardiess of whore the ACE gets namesd te VIAM, it gels pamd ke RSCS in the RSCS
configuration file (normally RSCS CONFIG) on the LOC AL <turiment These ACB hathes st match. if they do
not, you get an OPEN error from VTAM in the back of fhus hoot e siamiple RSCS EXEC to attow any user o issue
an RSCS command. it should be on one of the conumon disks v RSCS will check In see o the nser Js ahorized
te tssie the cormmand I is a good idea lo have al leasi 2 wwer. OPFRATOR being ane of them, be authorizrd
to issie alt RSCS commands  If you have printars in depadciment- consider aufhorring af least one user in thal
department as a priviteged user for that particetar link Mise cllaneous Considerations Thougits on Operations- This
entire scheme will work in any size shop, bid may be especially refevant to simaller shops with only a few TP lines
and some local 3270 control units, since in this environnient i - often difficall to justily NetView  But we do need
{0 be able [o communicate with VTAM withoul having to togon 1. VIAM, 1o meat s requiremend, use the
secondary console image lacilly (SCIF) of VMISP by spreifvrn OPERATOR as the secondary user on VIAM's
CONSOLE statement in the direclory:

l CONSOLE 009 3215 - OPERATOR]

and running VIAM disconnected.  This altows the OPERATOR e isune VTAM commands af any time The VTAM
EXEC on OPERATOR's minidish allows the systom in Hns scheme to fook the same fo the operator {the person, nol
the userid now) whether his or her terpunal 18 logged on as VIAM or as OPERATOR, for instance. to display all the
magor nodes known to VIAM, the command is always "VIAM D NFT MAJNQDES", which, il logaed on as
OPERATOR, s transtormed by the VIAM EXEC mia "CP SFNI' VIAM VTAM D NET MAJNODES™ where the first
VTAM is felting CP where te SEND the contmand (the vitingd ninie’s wsericd) and the second VIAM s teiling
the VIAM virtual machme that this is a VTAM command (as opposed te a GCS command or a VSCS command).

Thoughis on Customizing
Simee VIAMS disks are subgect to change by VIAMBLD, NCTRI D or MAINT. your need fo provide a way to lell VTAM
ta re.access iIs mindisks and re-estabhsh the GLOBAL LOAN IR sequence  One simple way o do this is with an
EXEC, wiich has atready been referenced severd) times « alted 1OOK - There are Iwo versions of this EXEC, one
on OFERATOR's mumdisk and one on VIAM's aunidisk  The one on OPERATOR'S mumdisk does 3 CP SEND VIiAM
LOOK, the one on VIAM's mumdisk fwhic i must bave o hlefype of GCS and which must he writfert in REX X, since
if 15 runmng in a GES and pol a CMS enviromment} iimues ACCERS ammandds and a GLOBAL LOADLIB command
The two versions exist so thal, again, the sysfem looks the woue wihether logged on as VIAM or as OPERATOR To
make marnienance simpler, VTAM's PROFILE GCS shinutd nnd 1< sy ACCESS or GLOBAL cammands, bul should
inveke LOOK GCS instead, this way, if you change 1O vonve changed the PROFILE GCS as well Again,
in {he back are samples of these sugpesiod EXECs

rNEVER‘ EVER DELEIE IBM CODEI

Instead of deteting IBM code, copy it with the old date art . hlelype of Oxxxxxxx, whrre xooooxexx is the origenal
fictype  This not enly gives you a fall-back posifron, but alse wometinng to compare to when your code daoesn’t work
Actually, about the only file you should need To do Hus Lo s VTAM - PROFILE GCS. bl if can alse be useful to
change the VMFAST ardd VMNCP EXECS on the SSP disks alle movitng them 1o NCPBLD s 191 the changes most
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usehd are to set then up with default OBJLIBS. MACLUIR: (5517 Lietenmines then autmnatically now), version,
and  litetype  and fitemode  For simplicity, make the NCT o e« arde iave a fitelype of VTAMLST rather than
ASSEMBLE, this way VTAM can use it diwectly and, since the geactafion process doesivf care whal the filetype s,
you have one less thing to worry aboud and thus the best of alf Jossible workds  Another good techiique fo slilow
simple fallback is fo not use or change any of he IBM siupyird siarfup lisfs (ACTSTROO VTAMLST and
ATCCONOO VTAMLST), instead, point in the PROFILE GCS te 1171 At for instance. and code your own
ATCSTROI VTAMLST (on VTAMBLD's 191, of course, as thi 1+ o tocal custonnsation).  In tns startup list override
the options you need to, such as TRACE paramelers. vanous bitter sizes or quantitios. or the host subarea number,
and then point to your own configuration hist wiflt CONPIG an fotsn of course on VIAMBLD's 191} with the
nordes your wanl VTAM fao sfar! for you. Remember et A1CSTROD 15 adways processod by VTAM, so you neerd
code in your ATCSTRnn only those specific parameters {hid o wart I avertide  This makes if easy In change
yourr lists, casy o migrale to a new release of VTAM by ropyitel v Incal customizations, and easy (o test “vanilla”
18M code by simply using LIST=00 as a starfup pimneto Acparn, the best of all possible worlds

VIAM Tracing

VIAM iracing is almost a world unto ifself and deserves it own snctian  There are courses which spend a great
deal of time loaking at traces of things working ard nol wetk iy el this paper is most certainly nof going fo leach
anything aboul actually reading a frace | would he remiss however N Edihet mention the classes, the frace
capabitity. and if | didn'f say that the nice thing abenif the VIAM hioees s thal you can really gef some excellent
dacinmentation about what 1s going on, whereas in a non VT AR enviromment the tracing ability was much more
tmited It is. however, also somewhal confusing as fo how fie gn abaul actuatly getting and prinfing the fraces.
and the documentafion, although excellent and comprehensive - seunewhal scaftered. One clfective fechnique
involvrs three areas 1) the EXECs to turn on and off the traces (VIAMTRAC and NOTRACE on OPERATOR's
ritncdisk) and to do the data reduction (TAP, if you have it or VIAMIRAC on MAINT's minidisk), 2} vTAM
iniahzation options for the {race, and 3) a command on et <t wvacation of the trace to reduce the amount of
outpul ARl of the EXECs are in the back of this papet il ate - anenented. | will not explan them here. A few
words on the first invocation of the trace and on imtial wfron e appropriate, however_ It is easier fo trace
externally rather than infernally, both because the reduction proe oss seems o end up easter and because you
couid collect more data, il needed.  In order fo do this, yeur must ivittalize VIAM  with

TRACE TYFE - VIAM MODE = EXT in your ATCSTRni VIAMI a1 vYan cannot dynamically modify your system lo
use external tracing  White (hese particular initialization pawameters cause sigmifican? volumes of Irace data lor
even a stmple Irace, such as aclivating a logical umit, no data 1< actuatly captured until an appropriate CPTRAP
command is issued, the CPTRAP command is issued foi yout in ihe VTAMTRAC EXEC  In order lo redice the
pulpul to a manageable volume, belore the first tiace vor ~hould issue the oltowing command.

I VTAM E NET.NOTRACE.TYPE vIaM.OPT — END I

This will turn off the VTAM infernal frace {callerd fn the cdoevmontation VIT).  Your can then sel up whatever
you wanl lo trace and activate the trace. Buller fracrs teiut fn he tive most uselil, the shoriest, and the easiesi fo
road, but if yourre tracing, you need and probably have 2 comnupneafions persen involved, tef them fell you which
type of trace to run I also is a good wdea fo make sure yout kinow heew fo o fracing - all the steps - hefore needing
to trace  in oiher words, as part of cusfomization, Iry finmag b . froce of a terminal. doing a transachon
{do a LOGON to the VSCS APPL, for instance}, furn the teae s olt cowd print it This nol only assures that you can
run a trace when you need to, but it also gives your a sampl: ol .t rsstul BIND {if you selected the LOGON fo
VSCS). which is also usefid fater. Again | should point oud (et s hen profdems anse, the help of a communications
specialist s invaluable

Miscellaneous Commenis

Anoiher senes of EXECS thal are useful (o all these userids e £ TV and FG - Each consists of simply an invacation
of FILFLIST. bt with speeific fitetypes oy fall numedishe frowever), namely EXEC. VIAMLST, and GCS
respeclively i is also nice fo have EXECS on MAINT fo sel g e esses for nach specific coinponent, for insfance,
ACCSSP woudd access afl the SSP minidisks, ACCVTAM would qel VIAM's, and 5o on for ACCNCP25, ACCRSCS.
elc . one could also write ACCNETV (far NelView} MAINT <Dt adso be capable ol IPLing GCS amd running
VTAM code for test purposes, so the directory enfry shordid Tove ihe necessary enfries (e g, DIAGI8, IUCY, elc )
Remember to make MAINT a momber of the GCS groip of whitfr VIAM 15 2 moember and to SET EC ON when
frymq o bring up VTAM AN of these items are documented it the wvarinus puiblications for vMIVIAM and are

12/90 Appﬂndl:- l;\l 7 Ax.2-4
BGC



Appendix A o 1BM

wmciuded here only as a renunaer

VMISNA MINIDISK SETUP

The following chart shows all the users excepl RSCS i adesiiied above, thear mundisks adddresses, how they
are accessed by each user {i.e, read omly, wrile, ¢ic b using th pasiuneter normally coded o the LINK statement,
and minidisk volume serial number An sustaltation with hoth an NCP wkd an NCP subisel night winid (o iake
the subsel volume serials SUBBAS, SUBDEL, etc. Sce the next wections for EXECs for each user which actually
access the various disks. For securily and simdicity, il hinks shouoid be tlone it the directory and o nunidisks shaould
have passwords. This is the "salest™ way (0 sel up a VM sysfen hocause o cluninates the danger of anyone writing
down the passwords (0 access a iniother mimdisk N oiso v the sunplest way (o sel up a VM system il a user
has 3 minidisk in his or her virtual machine, ey are authore e fo soe . W fact, m [is chaid and (s
implementatian scheme, if a user ofher than MAINT has a Juk f o imipdisk, o awist be ACCESSed m order for that
user (o da ali the various lasks they are supposed fo be pevlinuny (0 g., NCPBLD needs to ACCESS the S5P
mumchsks af IIF and 341 lo generale an NCP usirwg NDE. thie Netwank Definition Facility ) Finally. please note that
this scheme was originally developed on VMISP Releases f auwl v onone or both ol those refeases o was
necessary for NCPBLD fo have access (0 MAINT s 193 for ¢ erdiwin snanhites used hy VMFLKED. buf this may not be true
i every release of VMISP or in VMIHPQ or VMIXA euvii unmient:

| sant | | vian | vvassLp |  weemn |
| apor | acc | voLser | apor | Acc | Aoom | acc | apbR | Acc |
vinsip | 291 RR | 191 HRn
ncPELh | 193 RR | 192 W | 1 HRw
| vTan Minidisks | | | I l | |
298 WR | vinier | 191 AR | 208 &R
299 WR VTHEAS 299 RR
294 WR | viHRUN ] 29A mR | 294 RR
- 298 wr | viuwre 29 RR
29C WR VINZAP 29C RR
290 WR | VINDEL 290 RR
| AcFsssP minidisks | | i | | | |
33F MR | SsSPBAS 33F RR
340 R | SSPDEL
341 ne | ssPMRG
342 HR SSPIAP
343 R | ssPrud | 343 AR | 343 RR 343 "R
{ nces3725 Minidisks | | | | i | |
33A wR | NCPBAS
i} WR NCPDEL
33¢ WR | NCPMRG
33D WR NCPIAP
33 wR | ncPRun | 336 R | 33 /R 33 RA
| MCP Subset Ninidisks | | | | | - | |
[ 357 |we [wcrmas | | | I I
121% Appendix Ax. Ax.2-5

BGC

- 4
Appendlx A o IBM:
3s8 HWR NCPDEL
359 WR NCPHRG
354 WR HCPZAP
35B MR MNCPRUN 358 RR 358 RR 358 RR
| ces minidisks | | | | | i |
595 [,%] GCS595 595 RR
596 HH GCS596
| Miscellaneous Minidisks~ 193 is IPCS, 348 i< PARN, MAY have others
193 L] MNT193 193 RR
348 nr | vinern b

= This userid 1s the mirudisk owner ALL oiher mundhshs e wned
by MAINT

SAMPLE EXECS AND MISCELL ANEOUS CODE:

The Tollowing pages contamn sample EXECS and some wwscellaneis cade from real accounls to wnplemend ihe
sugggestrons from the first parl of this paper. The ninbstish ks eseas showld correspond to these wn the chart on the
preceding pages. The EXECs are grouped by the userul on whosr nunidisk ey should reside m my  addressing
scheme, bui you showld feel free to move them (o other disks of apyn opriate lor your shop The ¢code has comments
scatlered throughoul as was deemed necessary for a uses fo nniesstamd the EXEC Please remember thal lhese
are sanple EXECs and hies, dlthough they worked in real acemnis. your mnidisk addresses may be dilferent (if you
didiri follow he munidisk scheme described) or you iay have chilerent SNA products installed than the EXEC were
wiitlen for {eg full NCP rather than NCP subset), so all of these should be reviewed for applicability te your
accounl Also remember thal, if you have multiple teveis ol o product insialied (e g, NCP V4 and NCP V5), you
must keep them on separale nwiudisks or sk cordaunmating yow system. As with any install process, make
sure you back up your system up belore you start arf plan iy teceerry tecthique before you stard

Sample EXECs and files for MAINT:

stse These EXECs and files should go on MAINT's 191 chisk

ACCGCS EXEC — access the GCS minidisks
/n Accoss GCS minidisks ws

CLRASCRN

sSay "Access GCS minidisks™

ACCESS 595 J /78 Sysres &/

ACCESS 596 X /n fixes disk »/

ACCESS 59E L rn GCS extension disk v/
query disk

ACCHCP25 EXEC — access the NCP for 3725 winidisks
s Access NCP for 3725 minidisks m/

CLRSCRN
Say "Access HNCP for 3725 minidisks”
"ACCESS 33A Jrd
*ACCESS 33B K/K
*ACCESS 33C L-L
YACCESS 33D M/M
*ACCESS J3E N/N
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'ACCESS 348 R/R ' /m PARM disk w/
QUERY DISK

ACCHCPSS subset EXEC - access the NCP suheet minidisks
/% Access NCP subset minidisks w/

CLRSCRN

Say "Accass NCP subset minfdisks”
*ACCESS 357 JrJ '
"ACCESS 358 K/K '
'ACCESS 359 L/L '
TACCESS 35A M/W '
"ACCESS 35B N/N '
*ACCESS 348 R/R *
QUERY D1ISK

/v PARM disk =~

ACCRSCS EXEC — access the RSCS minidisks
/% Access RSCS Version 2 minidisks »/

CLRSCRN

Say "Access RSCS Version 2 minidisks™
ACCESS 59F
ACCESS 49F
ACCESS 39F
ACCESS 29F
ACCESS 193
query disk

B Hal S

ACCSSP EXEC — access the SSP minidisks
#n Access SSP minidisks w»r

CLRSCRN

Say "access $SP minidisks™
"ACCESS 33F J-J '
'ACCESS 340 K/K ’
"ACCESS 34l L-/L '
"ACCESS 342 W/H .
"ACCESS 343 NN *
"ACCESS 348 R/R '
QUERY DISK

/w PARM disk =/

ACCVTAN EXEC ~ access the VTAM minidiske<
/% Access VTAM minidisks ws

CLRSCRN
say "Access VTAN minidisks”™
TACCESS 298 J/J *

'ACCESS 299 N/K
*ACCESS 29A L-/L
"ACCESS 2Z9B M/N
*ACCESS 29C N-N
"ACCESS 29D 0/0
'ACCESS 348 R/R

rn PARM disk w/

12/90
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QUERY DISK

TAP EXEC — reduces s trace file using ACF/SSP/TAP — the output looks

Pl
%
P
n
F4
n
/.
P ]
L
™

much better than TRAPRED's

Exec ta run ACF/S9P/TAP.

To use {assume spoolid 1234):
TAP 1236
TAP TRAC1234 DATA A

stolen from GG24—3060-00 VN/SNA PST GUIDF USE OF TOOLS

"/
ws
ws
w7
ns
ns
w/
s
/s

ace off

Address COMMAND
parse source . . efname aftype efmode rname

”m
df
Ar
in
op

default settings w/

type = "DATA'idfmodes = *A';
g input "(' opts '|]" .

put = STRIPI1input)

ts = STRIPlopts)

pParse var input fname Ttype fmode .

[ £
1f ftype
1¥ fwode

su
Pl
‘G
1f

fname
' then ftyps = dftype
"' then fmode = dfmode

o

'2' | fnama = 'HELP' | fname - *° then call HELP

Find gut how we wers called. If called from RDRLISTY, FILELIST oru/

via tha CHS cosmand line.
LOBALY SELECT $executd GET EXECUTE'
opts ~-= " then,

if opts ~= 'PRINT' then call ERRORS 'S5 005F’

'F

ILEDEF ¥ CLEAR'

*ERASE & REPORT A'
CHECKENTRY:
Select

When execute = 'FILELIST' then Signal CMSFILE
When executs = "RDRLIST' then Signal SPOOLFILE

LT3

when DATATYPE(fname,'N'] then Signal SPOOLFILE swswitched thesen/

When DATATYPE[fname,'A’) then Signal CMSFTLE  rwlines
otherwise call ERRORS 6 OOGE®

End
SPOOLFILE:

I

e i S

If input = "' then call ERRORS "1 O001E"
If ~DATATYPES input, 'N') then call ERRORS "> DO2E’

EXECIO » CP {STRING Q@ R* input "ALL®

Pull hdr

Pull org input sfclass stype . . . . . sfhame aftype .
If sfclass -z 'P* | stype == 'DNP' | sfname .~ 'CPTRAP',
then call ERRORS '3 0O03E*

'PESBUF*

‘EXECEO 1 CP (VAR RDR STRING QUERY VIRTUAL nocC'

Parse var rdr . ., . rclass .

If rclass ~= 'P* then 'CP SPOOL RDR CLASS p’

L T4

12190
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*FILEDEF GTOUT DISK YRAC'input 'DATA A (IRFCI 284 RECFM VB PERN)’
*DSJIVHCHS® input
1f rc ~= 0 then call ERRORS rc TOOTE"
fname = 'TRAC'input
CHSFILE!
I N——0 S
If SUBSTRL#name.1l.4) ~= 'TRAC' | ~DATATYPFISUBSTRIfname,5,4, 1}, "N" ).
then call ERRORS '5 O0O0SE’
11 ftypes ~= 'DATA' then call ERRORS
'FILEDEF SYSTRACE D1SK® fnama ftype
'FILEDEF SYSLSPRT DISK LSPRY REPORT
‘FILEDEF SYSLOPRT DISK LDPRY REPORT
'FILEDEF SYSSSPRT DISK SSPRT REPCRT
YFILEDEF SYSSDPRY DISK SDPRV REPORY
*FILEDEF SYSNEPRT DISK NEPRT REPORT
FILEDEF SYSDTPRT DISK DTPRT REPORT
'FILEDEF SYSGSPRT DISK GSPRT REPORT
FILEDEF SYSVTPRT DISK VIPAT REPORT
TFILEDEF SYSPRINT DISK ACFTAP REPORF A
*FILEDEF SYSIN DISK ACFTAP PARN A
Queus "QUIT’
*ACFTAP'
If opts = "PRINT'
call EXIT re
PRINTIT:
£ W — S
Address CHS * ACCESS 191 A®
‘CP SPOOL PRY CONT®
Address CNS 'LISTFILE 8 REPORT A (STACK DATF NOHEADER'
Do n=1 while QUEUVEDL} ~= @&
Pull report.n
Parse var report.n report.n 'F' . nuarec .
11 numrec > 1 then Address CNS "PRINT® repart.n ‘(£C*
End
*CP SPOOL PRT NOCONT CLOSE'
Return
EXIT:
Fi 2 T4
If exscute =
Arg rcode .
If execute = *RDRLIST' | exscute =
alse Exit rcode
ERROAS: /n Routine contains and issuas A1) AFror Wessages. #/
fn—us
Arg rcods numsber text
Salect

when mumber = "001E' than message =.

*SPOOL file ""input™' not found.™

Whan nusber = '002E' then message =,

"Invalid SPOOL 1l ""input™® specified.”

wWhen number = "003E' then message =,

»spool file "“input™' invalid class— ""typs™'."

Whent number = '00GE" then message =,

'S O005E’

1 PERN'
PERM*
PERN'
PERN"
PERN'
PERH"
PERN'
PERM*
PERM'
PERM DISP NOR'
PERN'

b”"‘h’bg

- - e W m om o e -

then call PRINTIT

sn single routine exit. s/
‘RDRALIST® then °‘CP SPOOL RDR F1A3S' rclass

TFILELIST' then Exit rcode

12190
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leftifname,B) lefriftype,B8) leftifmode,2)
"ww Invalid filenamesfiletype »s for '"efname™'."
when number = 'O005E' then massage <.
vya Invalid options specified for 'Yefname"’ wa *“gpts™'."”
when nusber = "00LE' then message =,
“spooL file ""input™' invalid class--
when number = "00T7E' then massage =,
"yn ACFTAP failed to produce the goods *= rommand *DSJVHCHS'.™
when number = "008E°' then message =,
"uu LINK falled to ACFSSP product disk. me”
Otherwise number = 0 /# Invalid message nusber. s

end

If execute =

vpyppt #

'RDRLIST' ] ewecute = "FILEITST" & number -=
massage = ° ‘massage
'GLOBALV SELECT $execut$ SFTI
Call EXIT rcode

end

If number ~= 0 then "EXECIO 1 EM5G (STRING ACFTAP"number sessage
Call EXIY rcode

HELP:

e o Pd

Say °*°

Say efname "Syntax 1e:-*

Say *°

Say eafnams
say '*

Say ‘'wWhers
Say '*

Say '

Say "

Say '

Ssay '’

Say *

say "'

call EXIT 5
ACFTAP PARNS — parameter file used by TAP EXEC

INPUT=ALL

PRINT=YES, SUNMARY=EVERY

LDPRT=YES, LSPRT=VES,DTPRT=YES,

SDPRT=YES, SSPRT=YES,GS5PRT=YES

SOURCE=GTF

GO

VTAMTRAC EXEC — reduces a VTAM tracs using TRAPRED

LATRACE OFF

® This prints a VTAM trace using TRAPRED-not as pretty as ACF/SSP/TAP
BIF .81 = ., AGOTO —-HSG

ESTACK 3D

ESTACK FORMAT

ASTACK PRINTER 999999

ASTACK QUIY

TRAPRED &)

REXIT 0

b |14

0 then Do

HSG1' message

‘fname <ftypa (fmode> » <{I PRINT'

frname is the input file nase of tha spool file id.'

ftypa is tha file type (default is DATA).®

fmoda is the file mode (default is A).*

{ PRINT causes files to be printed {default is to disk).®

12/90
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STYPE You MUST give & spool file numbesr.
ATYPE Hers ars the cptrap flles:

ASTACK QUERY READER w CLASS P ALL

REXIT 99¢

/UL L0 00 O 00 0000 -0 900 0 U0 00 00 0 0 00 0 0000 00 00 00 0 S M D M S
rd | The following EXECS are very general and Can 90 on a "/
L common disk, such as HAINT's 19E or 319 disk. ws
Z0E0E I 0 0 P 0 O O O OO 0 O O O O OO S
COMMENT XEDIT - adds » comment "box"
AW MNENNETEERE NN N RN RN NN RN NN NS
/% XEDIT macro to put a REXX—style comsent box into a file. Takes [ V4
su as an argument the nuwber of "blank™ lines tn insert. s
N NERUNINANYRENEENRMA NSRS RERN NN NS NN T C USSR N RN NN
SET CMSTYPE HT
arg num
IF num ~= '* 7w chack for no argument -

theny COUNY num

else COUNT = 1 /» default to 1 1f no arq =~
INPYT
do COUNT

*input

end
'INPUT
COUNT = COUNT + 2 /v to get us where we want to go with next stmt. us
"UP ' COUNT s be nice and reposition tn original location ws
SET CHSTYPE RT
CONT XEDIT ~ put a continuatfion mark in coluen 72
&TRACE OFF
w Put a continuation mark in colusn 72
CLUCATE :72
COVERLAY X
HARK XEDIT — put an identifier, such as account name in column 65
LTRACE OFF
n This XEDIT macra is used to put an identifier. such as sccount name
u or your name, in column 65 of a file.
w It's very useful in talloring the sample NCP and VTAM
% definitions provided by IEM to MARK those linex which were changed
u for the account. A crude by effective “change control™ procedure...
CLOCATE :65
® Replace the s with your acCount abbreviatinn e
COVERLAY _71711_
MARKQ XEDIY — put an identifier in column 65 and remove 7 marks
BTRACE OFF
% This XEDIT macro is used to put an ldentifier., such as your name or
% the account name in colusn 65 of a file after removing
% the question marks., It is very useful in
n talloring the sample NCP and VTAM definitions provided by IEM which
® have gquestion marks on some lines which sust be changed for the
]
]

installation. This will MARK those lines which were thanged and
remove the question marks. See also MARK XFDIV.

up 1

CLGCATE -1/

12190 Appendlx Ax Ax2-t1
BGC

Appendix A ores

BGC

IEM

COVERLAY _

CLOCATE :65

# Replace the 1s with your account abbreviation . .....

COVERLAY _112717_

RSCS EXEC ~ use CP Spocial Message facllity te iasue an RSCS command

7% RS5CS EXEC to issue an RSCS command m/

o MANNENENEENN NN NN NN RN TN NN P IN N EEN NP ¥/

7n Use the CP Special Message facility (SHSG) +n issue an RSCS ns

/0 command. Any user can check his or her own spool files, you must us

/n be an RSCS—authorized operator vias the AUTH statement in the L ¥

/% RSCS configuration file to issue other commands. ns

SE WHAMMERENEEE N NN NN RN AN NN NS N RN NS

arg cmd

TCP SMSG RSCY' £md /@ RSCS s the name of the virtual machine. ... w/

R O FREANEEAENYEA NN RN AN AN A NN NPT TNV RN NN NN NS

su 1f you get an invalid command message from RSCS, try changing ws

/% the command to the following: ns

Fd | ‘CP SHMSG RSCS RSCS' cmd ns

7% where tha first RSCS is the name of the virtual machine and s

/% the second one indicates to the virtusl wmachine that this is an w/

/7w RSCY command, not & GCS command. ws

AN PRI YIS LAY LRl e e b Ll dd LRl Ll 2]yl lEr ] oy g

Sample EXECs for NCPBLD

AN EN NN TN NN YN RN NN NN RN NP NN AN S

Fd Fd

/% These EXECs should go on NCPBLD's 191 disk. ”

m s

SENAREENN t 1] L1l 1d]) L L1 El 1l LT )] ) ¥y )

PROFILE EXEC for NCPBLD

&TRACE OFF

EXEC DTRIPF NOPAN

CP SET PF1IZ RETR

CP SET PF2& RETR

CP TERM HIL ON

CP SET RUN OM

% Now access SSP disks.....

ACCESS 33F 6

ACCESS 343 €

w» Now access the NCP and SSP disks.....

¥ Note that 3S5B i« * 'r Subset, for NCP/3725 ACCESS 33E F instead

ACCESS 358 F

% And finally MAINT's 193 for a couple of modules needed by linkedit.

ACCESS 193 T

CLRSCRN

QUERY DISK

VHFAST EXEC — modified with defaults provided

P L A S Tt R e T e TR DT R R RI AN R L L e LA L Ll ] dt] g

rm REXX EXEC TO RUN A FASTRUN GENERATION s

sn Modified, ns

/™ ¥YDU MUST SUPPLY THE FILENAME AND FILETYPE OF THE INPUT GENERATION=/
12190 Appendix Ax. Ax.2-12



ry

g

Appendix A s IBM Appendix A mo IBH
/n DEFINITION ON THE COMMAND LINE WHEH INVONKTNG THE EXEC. [ ¥4 VMNCP EXEC ~ modified with "correct™ default ANSWers
/R L4 /II.‘IIIIIIIIIIIIII‘IIIllll'llllllllllIIIIIIIIIllﬂl.lllllllllllllllll/
/m YOU ARE ALLOMED TO SPECIFY THE FILEMODE OF YOUR INPUT GENERATION m/ su REXX EXEC TO RUN A NCP/PEP GENERATION WITH ALl OUTPUT ns
/w (WHICH DEFAULTS TO °"m*). THIS PARAMETER TS OPTIONAL. L 14 /% FILES WRITTEN TO DISK s
/n CORRECT FORN FOR INVOKING THE EXEC: us s This is a modified version of VHNCP SNPLEXEC on 33F minidisk. ns
m VMFAST FN FT FH »/ P rererpepeepsrr Y YT TR YT TTTREEN T DR BT LLLELE DLLELLE LA LLL I
/ullul-Il-llmu\u:llllilnunulll-lllnlllIll-nlnmuu-ll-lllllluullllnlllll ADDRESS COMMAND 78 FNSURF TPsCHS ENVIRONMENT w7/
ADDRESS CONMAND su ENSURF CP/CHS ENVIRONMENT #/ CP QUERY TIME
TRACE OFF TRACE N
GEM_FN="" GEN_FN=""
GEN_FY="" /n IMITIALIZE STRING VARIABLESKR/ GEN_FT='"M s INITTAITIE STRING VARIABLESH/
GEN_FN="" GEN_FH=""
ARG FN FT FH 7% GEY PARAMETERS FROW COMMANDR/ VERSION="V45" sn Default it to V4 Subset m/
/8 LINE ns MODEL="3720" /n pefault this, too L
IF FH=*" THEN /% DEFAULT FILETYPE TO “a™ IF ns T="NO"
GEN_FH="u" /9% NOT CODED ns ARG FN FT FM /n GE1 PARAMETERS FROM CONMANDR/
## SEE IF FN AND FT WERE PASSED OM COMMAND LINE. us 7/n LINE us
7n 1F GEN NAME WAS NOY SPECIFLED, GIVE CORRFCT FORM AND EXIT. ns IF FH="" THEN /8 BEFAULT FELETYPE TO ™a* IF a/
IF IFN=" )| (FT="") THEN GEN_FRH="a" /% NOT CODED ns
Do 74 SEE IF FN AND FT WERE PASSED ON COMMAND ) THF. L L4
SAY “CORRECT FORM:" IF LEN=""1[{FT=""] THEN
SAY " Do
SAY ™ VYNFAST FN FT FT" SAY "
SAY ~FH, FT, AND FN ARE VARIABLES WHICH" SAY "CORRECT FORM:"™
SAY * YOU SUPPLY ACCORDING TO YVOUR GENERATION™ SAY "VHNCP FM FT FMN ™
SAY * ~IF OMITTED, THE DEFAULT FOR Ft I35 ‘*u'" SAY "
SAY * —FN AND FT ARE REQUIRED" SAY "NCP GENERATION FAILED!I!™
EXIT SAY ™
END EXIT 999
GEN_FN = FN END
GEN_¥TY = FT GEN_FN = FN
TSTATE' GEW_FN GEN_FT GEN_FH /# SEF §F GEN EXISTS ON DISK &/ GEN_FT = FT
IF RC == 0 THEN WACRO=MACI725
po DBJECT=0BJI72S
SAY GEN_FN GEN_FT GEN_FN "DOES NOT EXEST" 'STATE® GEN_FN GEM_FT GEN_FN s% SEF TF GEM EXISTS ON DISK /s
£XIT RC sn EXIY TF GEN DOESN'T EXIST w/ IF RC ~= 0 THEN
END Do
/n CLEAR OLD FILE DEFINITIONS ns SAY GEN_FN GEN_FT GEN_FM “DOES NOT EXIST"
*FILEDEF ® CLEAR® EXIT RC sw EXIT tF GEN DOESN'T EXIST n/
/0 MORKING SPILL FILE ns END
/n THE DEWORNFL IS NEEDED ONLY WHEN THERE 15 NOT ENOUGH VIRTUAL ns VESTATE® WACRO "MACLIE n' sn SEF 1M MACLIB EXISTS ws
/n HEMORY TO HOLD ALL OF NDF'S WORN DATA OR IF USERGEN 15 SPECIFIED.n/ 1F RC ~= ¢ THEW
/n*FILEDEF DBWORKFL DISK DBWORKFL FILE A | XTENT &0° "s SAY "ERROR IN ACCESSING™ MACRO “MACLIE"
su INPUT FILE WITH NCP/EP GENERATION STATEMENTS »/ su Check for work disk (tdisk) w/
SFILEDEF GENDECK DISK® GEN_FN GEN_FT GEN FM CP QUERY V 100
/M GENERATION VALIDATION STEP OUTPUT ns /% If rc 1s 40, doesn't exit, so better define and format it. ns
YFILEDEF SYSPRINT DISK' GEN_FN 'LISTING A’ IF RC = 40 THEN DO
/M HDF SUNMARY LISTING us CP DEFINE 73380 100 10 /# Mote this is 3380  change if needed!. w/
'FILEDEF PRINTER TERM' PUSH *THPL00®
78 RUN THE NDF STEP ns PUSH 'VES'
VICNRTNDE (FASTRUNIONI}* FORMAT 100 B
EXIT RC END
ELSE ACCESS 100 B
12/90 Appendin Ax. An.2-13 12190 Appendix Ax. Ax.2-14
BGC

BGC



Appendix A o

% CLEAR OLD FILE DEFINITIONS
‘FILEDEF = CLEAR®
7% WORKING SPILL FILE
sm THE DBWORKFL 13 MEEDED ONLY WHEN THERE IS NOT ENGUGH VIRTUAL
su MEMORY TO HOLD ALL OF NDF'S$S WORK DATA OR IF USERGEN IS SPECIFIED.
/#"FILEDEF DBWORKFL BISK DEWORNFL FILE A ! XTENT 40°
/% MACRO LIBRARIES USED IN THE TABLE ASSEMNI Y PMASE OF NDF
*FILEDEF SYSLIB DISK® MACRO 'MACLIB w'
*GLOBAL MACLIB® MACRO
/% INPUT FILE WITH NCP/EP GENERATION STATEMENTS
'FILEDEF GENDECK DISK' GEM_FN GEN_FT GEN FM
/M GEMERATION VALIDATION STEP OUTPUT
'FILEDEF SYSPRINT DISK® GEN_FN 'LISTING A°
7 NDF SUMMARY LISTING
'FILEDEF PRINTER TEAN®
/% SOURCE FOR TARLE 1 ASSEMELY — GUTPUT FANM GENERATION VALIDATION
"FILEDEF TBLISRCE DISK TABLEl SOURCE R’
/m LISTING FROM THE TABLEL ASSEMBLY
TFILEDEF TBLILIST DISK TABLEL LISTING R’
/n YEXT GUTPUT FROM THE TABLEL ASSEMBLY
*FILEDEF TBLLIOBJ DISK TABLEL1 TEXT A'
/% SOURCE FOR TABLE 2 ASSEMNELY — DUTPUT FROM GENERATION VALIDATION
*EILEDEF TBL2SRCE DISK TABLE2 SOURCE B'
/% LISTING FROM THE TABLEZ ASSEMBLY
'FILEDEF TEBL2LIST DISK TABLEZ LISTING R’
/M TEXT QUTPUT FROM THE TABLEZ ASSEMBLY
*FILEDEF TBL20BJ DISK TABLE2 TEXT A’
/% LINM EDIT CARDS OUTPUT FROM THE GENERATION VALIDATION STEP
TFILEDES LNXSTMT DISK NCPINCL TEXT A'
/% TEMPDRARY WORK FILE USED BY THE TABLE ASSEMBLIES
'FILEDEF SYSUTL DISK SYSUT1 TEMP B4 (BLOCK 4000°
/% RUN THE NDF STEP
* ICHRTNDF*
su EXIT BECAUSE OF AN ERROR DURING GENERATION VALIDATION
IF RC -2 0 THEN

Do
SAY "weNERROR IN EXECUTING NDFuua™
EXIT RC

END

CP QUERY TIME

s4 PUT TEXT QUTPUT FROM TARLE ASSEMBLIES TNTH A SIMULATED PDS
"TXTLIBE GEN OBJ TABLE] YABLEZ2'
IF RC ~= 0 THEN

vo
SAY "CANNOT FIND TABLE] TEXT OR TABLE? TEXT"
EXIT 99

END

CP QUERY TIME
sw ERASE TEMPORARY FILES
‘ERASE SYSUT1 TEMP B'
"ERASE TABLEL SOURCE®
"ERASE TABLEZ SOURCE'
"ERASE TABLEL TEXT'

ns

»/s

us

n/

us

ws

ns

w/

s

L I

"

ns

®s

n/

»s

ns

s

/s
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YERASE TABLEZ TEXT'
TESTATE® OBJECT *TXTLIB =* /% SEF T ORJLIB EXISTS L Id
IF RC == 0 THEN
SAY "ERROR IN ACCESSING™ OSJECT "TXTLIR™
s9 FILDEFS FOR THE LIMK EDIT STEP n/
'FILEDEF SYSUT1 CLEAR'
'FILEDEF' OBJECT 'DISK' OBJECTY 'TXTLIR »r'
/% NCP-/EP TABLE TEXT s
"FILEDEF SYSPUNCH B1SK OB TXTLIB A°
/M NAME OF OUTPUT LIERARY FOR THE LOAD MODULF /s
"FILEDEF SYSLMOD DISK' GEN_FN "LOADLIE A’
s# fIUN LINKAGE EDITOR s
"LKED MCPINCL (MAP MCAL NOTERM LET LIST Al TGN? SIZE 512K°
CP QUERY TIME
EXIT RC
Sample EXECs for OPERATOR
P e e L T LI PO PO T AL DL L T PR DL LD
/n  These EXECs should go on OPERATOR's 191 disk. L. 74
000 TR O OO O I N0 OO O DER PO R R A e M S
LOOK EXEC - tell VTAM from OPERATOR ta re-accrs= minidisks
/n Tell ¥TAM to re—access his 191 disk w/
‘cp send vtam look'
MOTRACE EXEC -~ turn off VTAM tracing from OPERATOR
/0 This exec stops a VIAM trace. ns
ARG STUFF
'CP SEND VTAM VIAM F NET.NOTRACE."'STUFF sv Note concatenation here!.
'CP SEND GCS ETRACE GTRACE OFF'
‘CP CPTRAP STOP'
VTAM EXEC — use CP SEND from DPERATOR to izsusr a VTAM command
ETRACE OFF
n Use the CP SEND comsand to issue a VTAH command from OPERATOR
% OPERATOR sist be a secondary user to VTAM fnr this to work and
¥ VTAM wust be running disconnected
CP SEND VTAM VTAN &1 42 83 b4 &5 B
VTANTRAC EXEC — start & VTAM trace from OPERATOR spooled to MAINT
/8 This exec starts a VIAN trace. s
PARSE ARG STUFF
*CP CPTRAP START TO HAINT* /n Hight change o VTAMBLD..... s
‘CP CPTRAP 3ID'
'CP CPTAAP GROUPID GCS'
'CP SEND GCS ETRACE GTRACE GROUP'
*CP SEND VTAM VTAM F NET,TRACE,'||STUFF /v Notr roncatenation?. w/
Sample EXECs for YTAMBLD
IIIIII'I'Il*lll'lll"I"."IIIIIIIII.II“IHHH"'IIIIII--IIIIIII'/I
’u These EXECs should go on VVTAMBLD's 191 disk, which is /=
s sccessible to VIAM as 192 amd thus sutomatically asccessed /%
I ] as a "D" disk. Remember that VTAM runs under GCS, hot /»
/n CMS, and therefore all EXECs wmust have a Filetype of GCS /n
Pl and must be written in REXX, -~
I e e T e P Y P LA R LT DRI R R R L DI AL DR L L AL E L]t o)
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LOG GCS sn Finally, we issue GLOBAL after ALL ACCESS commands. [ ¥4 B
/s Try to prevent VTAW from issuing LOGOFF... w/ su Added VTAMUSER to loadlib list. It is first in the list in case a/ -
SAY 'LOGOFF of VTAN machine not allowed — use £P LOGOFF ta logoff.! /m we name a sember the samg as an IBM-supplied mamber. This, of Ly )

VTAMASH EXEC — assemble a VTAM sodule

/4 coursa, is not recommended, but Hurphy's |aw guarantees that, in s

LTRACE OFF su real life, it will happen at least once... Hota that this ns
W ASSEMBLES A VTAM MEMBER - AFTERWARDS YOIl WEFD TO RUN VMFLKED /% should be a small library, so searching it first should Yake a n/
GLOBAL MACLIB MYMAC VTAMAC CHSLIB DMSSP s5 very small amount of tiwe. ns
ASSEMBLE Al sn Be sure ta put the name of YOUR NCP LOAD TR in the GLOBAL — for L 24
PROFILE EXEC for VTAMBLD /n  exampla, NCP4L5 u/

RTRACE OFF

EXEC DTRIPF NOPAN
M Next few added
CP SET PF12 RETR
CP SET PF24 RETR

'GLOBAL LOADLIE VTAMUSER VTAH V5SCS HCPGR SSPGES SSPLIB'

PROFILE GCS for VYAH — initializes VTAH, VSCS, RSCS
P T T TTTTTITTT PR T T DT T L DAL L AL L L L

/n Title— PROFILE s
% ACCESS VTAN's 191 DISK /4 Function— Initialize VH/VIAN and VSCS for use, L
ACCESS 298 B /% Returns— &/
% Note that NCPBLD's 191 is our 192, so is automatically the D disk . 00 IVTAM has been successfully activated) s
¥ And the rest of the VIAN disks owned by HAINI ” ~0 [VTAM activation failed) ns

ACCESS 299 C

ACCESS 29A E

ACCESS 29B F

ACCESS 29C &

ACCESS 290 I

® Now access SSP run disk
ACCESS 343 J

# Now access WCP Subset run disk — ACCESS 33F if NCP/3T25
ACCESS 358 K

SYN SYN

CP TERM HILIGHT ON

CP SET RUN ON

IIII!IIIIIIIIIIIIIIIIII!.IIIIIIIIIIII.IIIlIIIIIII.HIIIIIIIIIIIIIIIIII

/IIIIIIIIIIIIIHIIIIIIIIHI'Illllllllilillll!liﬂ!III'IIIIIII
CP W OP RUNNING MY PROFILE GCS
CP ¥ VTAMBLD RUNNING MY PROFILE GCS
CP M MAINY RUNNING MY PROFILE GC3
su Mow spoal the consols to VTANBLD for debugqing purposes. &/
CP SPOOL CONSOLE START TO VTAMBLD
parse source . . ONGC_nama
arg list_value . 'l' options
su Now define a couple of 3210's to dial into. .... ®/
CP DEFINE GRAF 501
CP DEFINE GRAF 502
CP DEFINE GRAF 503
CP DEFINE GRAF 504

/n Do ATTACH@S here — 9.g., SNA J3174s, 37XX NCP hoxes, etc..... ns
s These EXECS & ld ga on VIAN's 191 disk, which is m /% You might want to do this in another EXEC. stored on VTANBLD's 191 w/
/4 accessible to VTAKBLD as 2983 you can considar it to be o u aisk, to make maintenance wigration siepler. s
[} L] .". w ‘M
- owned™ by VT 0. - /n And set some other stuff. L7

IIII!IIIIIIIII‘IIIIIIIIIIIIIIIIIIIIIIIIII.IIIIIIIIIIIIIIII.'IIIIIIIII
LOOK GCS — re—ACCESS all disks and re-issue GLOBAL LOADLIB

su Reaccess all disks and re—issus the GLOBAL LOADLIB. n/

sun This goss on VIAN's 191 disk to minimize maintenance coding. &7
/n Reaccess all disks and the loadlihs. ®/

CP SET PF12Z RETR

CP SET RUN ON

+un St CP options to improve performance of VIAH virtual sachine n/
sum *CP SET QDROP VYAM OFF' /% don't flush pages when idle ms

g

R ol

sum 'CP SET FAVORED VTAW' /0 VTAN always dispatchabls ns
f:cf::;;t;:’{ :?l disk, just in case it's baen changed.... #/ sww 'CP SET PRIORITY VTAM 1° 7% give priority ta VIAM "
. »um VTAM initialization L4
/n next VTAMBLD'S 191 for VTANLSTs, EXECs, atc... access it shoad w/ ‘aACC 291 B' #w This is VTAMBLD's 191 disk gets us to LDOX exec. u/
::cnf the llmld:lslu in case we use the same names...... &/ " LOOK® /% Run the LOOK EXEC - save duplicate coding as
CESS 291 B : .
. sn Added FILEDEF for NCPLOAD. L1
hcoros oy, VT disk.... s *FILEDEF LOADNCP DISK NCPG5S LOADLIE »'
' ‘LOADCHD VTAM LSTINVOO'
/n and NCPELD's 191 for NCP source, RRY, etc. .. w/ ' LOADCMD VSCS DYISLCHD®
ACCESS 193 E
= t - . R
m and MAINT'S SSPRUN disk.... s L] "?::A:A:m:nil:s;::l‘ parameter on the next rard no oparator!
ACCESS 343 1 rcodesrc
/u and finally MAINT's NCPRUN disk. w .
S Hi | 74
ACCESS 358 G +% this is NCP Subset, use 33F for WCP/372% »/ 1f rcodes=0 then g ::r::f",:::r:t:::r tailed s
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4:3.% ]

say ‘muERRORms VTAM initialization failed®
exit rcode

end su Errar. VTAM startup falled ws
sun ¥SCS indtializstion uws
'VSCS START'/# Initialize vscs
rcode=rc su Save startup return code w/
if rcode~=0 then /m 1F ¥TAM start fallure ns
do /u Error, VTAM startup failed ns

say ‘wwERRORws VSCS initislization faited®
exit rcode

end /% Epror. VIAN startup failed L1
sum RSCS initialization LLTd
'CP AUTOLOG RSCS 771711177 /u Initlalize Rscs ws
rcodezrc s8 SAve startup return code ns
if rcode~=0 then sm 1f RSCR atart failure "/
do /% Errpor., ASns startup falled L 14
say 'SWERRORwW RSCS autolog falilsd’
exit rcode
end sn Error. VTAN startup failed ns
exit 0

A Cookbook Procedure for Applying VIAM Corrective Seavice (1 PIF)

There are mumercus places in the VIAM documemtalion where Ihe procediure for applying a VIAM PTF s
described  However, in another instance of Murphy's Law af work These places can never be found when you mosf
need them: this short “cook-book™ may suffice to gel yoit finengh I could be considered part of a systems
programmer’s “tool-kit” {or “cheal-sheels”, if you prefer)  Althomgh it s written fer VTAM. it should work for other
OCO-mainfained producls as well, such as RSCS Version 2_any NCI' ACF/SSP. or rven NetView  Just remember
fo use the appropniale prodisct number and you shotdd be okay (e as shown the procedure is correct for VIAM
VIR1 (5668280). bul for VTAM VIRIM! you should use S66A280A for VTAM VIR2 use 56682008, elc ) Please nofe
that. alihouqgt: siep (D bolow describes resetling VIAM aftrs clonng the mainfenance, you should always back
up alt the applicable minichsks before starting maintemane (zee e charl earlier in this paper) and, if necessary,
the SAVED system. Finally, step 10 is ohviously disruptive ta the g systeas, aned normal change managremen!
procedures shaidd be implemenied before starbng on this puocedie Far the maost part "nermal” VM command
nolation is shown in the praocedures by capitalizing thai pant of the command wikich is required and pulting in fower
case the rest of the command to make it readable Koping enly the s apafaltzed part should wark fine and  saves
the fingers. but for novice VM users tends (o be more conlising

! Read this procedure all the way fhrough to make <o you understand what you're going to do and
have alt the necessary materials on hand thackup fape. ovanuals, ofc ) Fean't emphasize enough that this
15 an idormal, “cookhook” approach - you must aiso tead aned understand the narmal SRL documentation
on mantenance procedures for the particitar product sveb o0 I you inderstand the formal docimientafion, this
quiidte will then ard you in gelling you thireiigh

2 SPanl CONSole STARI to keep a record of everythiig yonr odee Fhis is invaduable if things qo wrong, but is also
a usefud quede the next time you need lo do mamitenane s Pemember (hat ransoles are spooled in mixed case,
so yon should load an FCB inte your prinfer with the 01D aption belore prining

3 Back up your rumung system. You necdi't back s the cidire <ystem. alt probability, il you maost
certarnly should back up alt of [he mimdisks for the component on whw h you are about [o do mamierance
Remembier to do the PARM disk_ oo Atthough o shonte! e abwrons, reiemibrer o label each backup (if on tape)
and 0 put them someplace safe When in doubl_ back o v twi e ot pid ope fiackop in your desk Rrememhbor
that Murphy was an oplinist, you may need Hus second Lipe coly onee gy yout ntetune, tnif that ane e will
make all the bime you spent daoing the exira backups weorth of

4 Logon as MAINT, DEFine STORaqge as at least 12Meq. el ipd ©MS # your sysfem has a CMSL, use if instead
to keep CMS out of the way when you need to do the SAVESYS of VTAM

12/90
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ACCess your 191 disk as €. This is necessary hocanse the AL AM wnstalf exen 5668280 miust run on the C disk
6 The PTF tape has 2 fles on it.  The first is the Sane oo e isting you ol with the lape, the second lile
lias one or more CMS files. You really don’t necd the- Inwd bie but just in case, do a VMFPLC2 SCAN fo see
if therg is more than a MEMO fite If there is, beller ook of o Dthorwise yonr need 1o access the DELTA sk
(MAINT's 29D} as the A disk {key in ACCoss 290) Al el therr oo o VMFPLC2 LOAD ™ ° A o load the fixes

Now creale a fite using XEDIT with a fitefype of APPELIRT on the 200 ¢isk  Farh PTF you wish to apply must
appear in this fite. Reler to the normal VM docomentafion Tov help iF necossary

ACCess 348 as Q. 348 has the VIMPARM file which fetf-. VMEMERGE amid VMFZAP where (o find and put things
for VIAM  Note that some products refer fo 349 - the D'ARM disk. use whichever one is appropriate
for your instaliation. tn this dociment all PARM hite e - tuaviy as e on 348

Now ynure ready dor business.  Run VMEMERGE (GGRIRO DF TLIST hséname lo merge in the new fixes from
the PTF fape  When ihis complefes, ALWAYS rin VMIET AP SGGB2B0. in case there have heen any ZAPS.
this wilt re.apply them  Finally, to 1ebuild and resave VTARY wnl VSCS, ron 5668280 BUILD

i VTAM was not logged off before starting this, freun OFFRATOR key ) SEND VIAM LOOK to have VTAM
re-access s disks  Ther try to shut VIAM down W ihe Ll pawd i probably will, since pointers are probably
maessod up), disconnect as operator. logon A% VTAM, «Je b syS RESET to clear memary, and then IPL
GCS (*"NOT*"" CMSH). VTAM should come right tp

I you have problems, check first to make sure that alt 1he - tepe ahave completed successfully I they did nof,
it 15 prohably best to restore your punidisks fremember thae Do ki yor put o your desk?) and start all over
again after checking the appropriate formal dJorimentaline wpun
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