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The secondary may reject the BIND request. In this case a SESSIONC is issued to return a negative 
response to the primary. 

NODE 1 VTAM NODE 2 

OPNDST BIND > 

< - RSP SESSIONC 

Figure A-16. SNA Session Initialization Error Recovery 

See "SESSIONC Usage" on page B-9 for JES2 specific parameters. 
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A.4.2.1 BIND RU Format 

The BIND area is sent from the primary LU to the secondary to activate a SNA session. The BIND con­
tains the parameters which will be in effect for the duration of that session. The BIND image is prefixed in 
the RU by the RU code for BIND, X'31'. The BIND RU mapping for LUTYPE 0 is as follows: 

Byte Bits Value Definition 

0 0-7 X'31' BIND code 

0-3 B'OOOO' LUTYPE 0 
4-7 B'OOOl' Cold (non-negotiable) 

2 0-7 B'OOOOOOll' FM Profile 3 

3 0-7 B'OOOOOOl 1' TS Profile 3 

4 FM usage - primary 
0 B'O' Single RU chain 
1 BT Delayed request mode 
2-3 B'll' Definite or exception response 
4-5 B'OO' Reserved 
6 BT Compression allowed 
7 B'O' No brackets 

5 FM usage - secondary 
0 B'O' Single RU chain 
1 BT Delayed request mode 
2-3 B'll' Definite or exception response 
4-5 B'OO' Reserved 
6 B'l' Compression allowed 
7 B'O' No brackets 

6 FM usage - common protocols 
0 B'O' Reserved 
1 BT FM headers allowed 
2 B'O' Brackets not used 
3 B'O' Brackets not used 
4 B'O' Alternate code not sent 
5-7 B'OOO' reserved 

7 0-1 B'OO' Full duplex 
2 B'l' Symmetric responsibility for 

recovery 
3 B'O' Reserved (no brackets) 
4-6 B'OOO' Reserved 
7 B'O' Reserved (no brackets) 
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Byte Bits Value Definition 

8 0 B'O' Pacing for secondary to primary 
occurs in one stage 

B'l' Pacing for secondary to primary 
occurs in two stages 

B'O' Reserved 
2-7 B'bbbbbb' Secondary Send pacing count 

9 0-1 B'OO' Reserved 
2-7 B'bbbbbb' Secondary Receive pacing count 

10 0 B'O' No maximum RU size for secondary 
1-7 B'OOOOOOO' Secondary maximum RU size 

11 0 B'O' No maximum RU size for primary 
1-7 B'OOOOOOO' Primary maximum RU size 

12 0 B'O' Pacing for primary to secondary 
occurs in one stages 

BT Pacing for primary to secondary 
occurs in two stages 

1 B'O' Reserved 
2-7 B'bbbbbb' Primary Send pacing count 

13 0-1 B'OO' Reserved 
2-7 B'bbbbbb' Primary Receive pacing count 

14 PS profile 
0 B'O' Basic format 
1-7 B'OOOOOOO' LUTYPE 0 

15-25 No protocols specified 

26 0-1 B'OO' Reserved-encryption not used by NJE 
2-7 B'OOOOOO' No encryption by VTAM 
2-7 B'bbbbbb' VT AM encryption 

27 0-7 AL1'8' Length of primary LU name 

28-35 CL8'' Primary LU name 

36 0-7 B'OOOOOOOO' No user data 

See "Bind parameters" on page B-9 for additional JES2 BIND information. See B.4.7.l, "Data Flow 
Control" on page B-45 for POWER data flow control. See B.3.7.2, "Bind Parameters" on page B-33 for 
additional RSCS BIND information. 
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A.4.2.2 Function Management Headers 

Function Management Headers (FMH) are used to control the data presentation for the session. FMHs are 
sent as only-in-chain elements, with a definite response required. FMHs are not compressed/compacted, 
hence no SCBs are used. 

Although several types of FM headers have been defined, only FMH4 and FMH3 are used in LUTYPE 0. 
These FMHs are exchanged immediately after the session has been initialized and befo~ the initial signon 
and response signon path manager records are exchanged. FMH4s are exchanged first, indicating whether or 
not compacted data can be received. Each side then sends either SIGNON, or FMH3 followed by 
SIGNON, depending on whether the receiver supports compacted data and the sender elects to use com­
paction. 

In other words, both sides must send FMH4 indicating whether compacted data can be received or not, and 
may send FMH3 indicating whether compacted data is being sent or not, completely independently of each 
other, except that: 

l. If side A indicates compaction not supported as a receiver, then side B must not send an FMH3. 

2. Similarly (and independently), if side B indicates compaction not supported as a receiver, then side A 
must not send FMH3. 

Only one FMH may be sent in an RU, hence NJE does not use the SNA FMH concatenation bit. This 
bits must not be set, and need not be checked. See B.4.7.3, "Functional Management Headers" on 
page B-45 for POWER specific information. See B.3.7.3, "Function Management Headers" on page B-33 
for RSCS specific information. 

Primary LU 
B 

OPNDST 

I 
Optional 

I 

< 

< 

< 

<----------

<----------

BIND > 

+ RSP 

FMH4 > 

FMH4 

+ RSP > 

+ RSP 

FMH3 ----------------> 
+ RSP 

FMH3 ----------------­

+ RSP --------------> 

<------ Initial Signon 'I' 

Response Signon 'J' > 

Figure A-17. SNA FMH and SIGNON Flows 

Secondary LU 
...- A 

OPENS EC 

I 
Optional 

I 
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The Figure A-17 shows schematically the flows involved in the exchange of FMH4s and FMH3s prior to 
the SIGNON sequence. 

Note that the Primary LU for the BIND flow is not necessarily the NJE Primary Node (the node having the 
higher NODE name and the sender of SIGNON T). In fact, the figure shows an example where the roles 
are reversed. 

FMH4: FMH4 is a (SNA) non-architected header that is used to exchange network characteristics between 
the two nodes of a session. Specifically, this header indicates the session RU size. If the RU size is different 
for the two nodes of this session, the smaller of the two sizes must be used for all data transmission. 

Note: The direction of NJE is to eliminate this function of the FMH4. See 8.8, "Connection and Control 
Records" on page 8-65 and 2.1, "Signon Without Path Manager" on page 2-1 for the preferred method of 
determining the transmission buffer size via a field in the SIGNON record. 

FMI-14 indicates whether compaction table and signon records can be received by the node which has sent 
the header. All NJE products must set the signon accepted bit (BT). Compaction may be optionally sup­
ported by setting or resetting the compaction supported bit accordingly. NJE products that receive an 
FMI-14 with the compaction supported bit reset (B'O') must not send compacted data and must not send an 
FMI-13. If an FMH3 is received by a sender after having indicated "compaction not supported," then the 
appropriate error action must be taken as described below. 

The optimized fanout flag must be set (BT). This means that all NJE implementations must be able to 
receive data sets preceded by multiple data set headers and perform the necessary fanout. It is not mandatory 
for all products to create optimized fanout. 

RID format 1 is currently the only RID format designed. 

The FMH4 format is shown in Figure A-18. 

BYTE BITS VALUE DEFINITION 

0 0-7 x•os• Length of header 

l 0-1 B1 00 1 Reserved 
2-7 B1 000l00 1 Header type 4 

2-3 H1 300' - Buffer CRUl size 
H'65,535' 

4-5 H'O' Reserved 

6 Features 
0 B1 l 1 Optimized fanout accepted 
l B'l' Signon accepted 
2 B'O' Compaction not supported 

B'l' Compaction supported 
3-7 B'OOOOO' Reserved 

7 0 B1 1 1 RID format l 
1-7 B1 0000000 1 Reserved 

Figure A-18. FMH4 Format 

See "Compaction" on page B-9 for JES2 specific information. 
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FMH3: FMH3 is specified by the sender and defines the compaction tabl~ that is to be used by its receiving 
partner on the session. If compaction is supported (as indicated in FMH4) by the receiver, the sender may 
send FMH3 prior to SIGNON. If the FMH3 is not sent, the sender has elected not to send compacted data 
(note that the sender may still optionally support receiving compacted data when the data traffic is reversed). 

If compaction is not supported by the receiver (as indicated in FMH4), the sender must not send an FMH3. 
This means that a compaction table may only be specified on a session basis, not on individual SYSIN or 
SYSOUT streams. However, one compaction table may be used to receive data on one node while a dif­
ferent table may be used to receive data on another node. 

The compaction table itself contains the master characters, followed by the non-master characters listed in 
reverse row - major order. See "Compaction Table Format" on page A-32 for a description of compaction 
characters. 

The format for FMH3 is shown in Figure A-19. 

BYTE BITS VALUE DEFINITION 

0 0-7 X'24'-X'FF' Length of header 

1 0-1 B'OO' Reserved 
2-7 BI 000011' Header type 3 

2 0-7 B'00000010' Compaction table follows 

3 0-7 X'03'-X'l0' Number of master characters 

4-x Compaction table 

Figure A-19. FMH3 Format 

See "Compaction" on page B-9 for JES2 specific information. 

Error Handling Protocols: NJE does not require that all aspects of the FMHs be checked. 

Specifically, the FMH4 must be checked for the proper length and a valid RU size ( > 299 bytes). All other 
checking is optional. A bit mask may be used to check the integrity of the required and reserved bit values. 
As the required bits are only for JES2 compatibility, NJE does not require the receiver to check them; 
however, the sender must set or reset them as specified. 

FMH3s must be checked for the integrity of the compaction table, and valid length. See the section "Com­
paction Table Format" on page A-32, for a description of the NJE compaction table structure. As with 
FMH4, checking for other bit settings is optional. 

Specific error situations and responses are as follows: 

1. Broken FMH4 or FMH3; i.e. length < 300 or bits are set wrong or compaction table format wrong, 
etc. 

Action: Send -RSP and UNBIND. 

2. Receiving an FMH4 or FMH3 when not expected or allowed by NJE 
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Action: Send - RSP and UNBIND. 

3. Multiple FMHs in buffer. 

Action: Product choice. Either ignore the extra data or -RSP and UNBIND. 

Compaction Table Format: Compaction is a techniq~ that allows specification of two characters in one 
byte. Interpretation of compacted data is controlled by a compaction table that is transmitted between two 
networking nodes. 

Note: Compaction is only done on SNA transmissions. JES2 is currently the only system that compacts 
data. (POWER can accept and decompact data, but does not send it.) 

To interpret data that has been compacted, build a 16 by 16 matrix such as the sample matrix shown in 
Figure A-20 on page A-33. Master characters are placed in the matrix beginning with position FO, F2, F3, 
etc. In the sample, there are 13 master characters: blank,'ADEGILNORSTU'. 

When all of the master characters have been placed in the table, the non-master characters are filled in from 
left to right and from bottom to top. In the sample, the sequence would be: 

x•1s•, 1 .<c+1s•,x 1 1E 1 , 1 $•>; 1 ,x•oc•,•-/, 1 ,x 1 6c 1 ,• >' 
'!':la 1 ="BCFHJKMPQ',X'04','VHXYZ01234S6789' -
'abcdefghijklmnoprstuvwy' 

Space in the upper left (mxm) of the matrix (where mis the number of master characters) is left blank. In 
the sample, m= 13. 

The limitations on the number of master characters are derived from recognizing that the maximum length 
of an FMH3 is 255 bytes, and that there are 4 bytes of fixed overhead. If the number of master characters 
sent is m, then the number of non-master characters sent (for a 16xl6 table) is 256 minus (m x (m + 1)). 
The smallest value of m for which this works is m = 3, which requires that the FMH3 total length = 251 
bytes = 4 overhead plus 3 master plus 244 non-master characters. 

The largest value of m that works with this algorithm ism= 15. In this case, only 16 non-master characters 
are sent, yielding an FMH3 length of 36 bytes = 4 overhead plus 15 master plus 16 non-master characters. 
Actually, up to 16 master characters may be sent, thus zero non-master characters. In this case, only 
sequences containing the master characters can be compacted and decompacted, and the 16 by 16 matrix 
need not be built. Each byte is interpreted as two 4 bit indices into the list of 16 master characters, thus 
yielding two bytes for each byte of compacted data. 

The FM header type 3 that would be used to send the table shown 
in the figure below is: 

BYTE 

D 
1 
2 
3 
4-X'SA' 

VALUE 

X'SB' 
X'D3 1 

X'02' 
X'OD' 

MEANING 

length of header: 4+2S6-Cmxm), where m=l3 
Header type 3 
Compaction table 
Number of master characters 
Master characters followed by 
non-master characters Cmax 252) 
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0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

c 
D 

E 

F 

0 1 2 3 4 5 6 7 8 9 A B C D E F 

v w y 

s t u 

0 p r 

1 m n 

h i k 

e f g 

b c d 

8 9 a 

5 6 7 

2 3 4 

z 0 1 

w x y 

Q 04 v 
! ' I I GI • = n B c F H J K M p 

( + I & lE $ 3E ) ; DC - / , 6C > -
A D E G I L· N 0 R s T u 15 < 

0 1 2 3 4 5 6 7 8 9 A B C D E F 

Figure A-20. Sample Compaction Table. This figure shows how a sample master and non-master character set are 
placed in the compaction table. 

The corresponding byte sequence for the FMH3 followed by the 
compaction table is: 

Meaning Len type CT IM .I---- Master Characters 
Graphic A D E G I L 
Data 5B 03 02 OD 40 Cl C4 cs C7 C9 D3 
Byte Number 0 1 2 3 4 5 6 7 8 9 10 

Meaning --Master Ccont'd)----1 1-- Non-Master Characters 
Graphic N a R s T u < ( 

Data D5 D6 D9 E2 E3 E4 15 4B 4C 4D ... etc 
Byte Number 11 12 13 14 15 16 17 18 19 20 

--> 

Sample Compacted Data: Following is a short data stream in its uncompacted form. The subsequent 
Figure A-21 on page A-34 shows how the data would appear in its compacted form and how the sample 
decompaction table (above) would be used: 

Sample Data Stream (between the quotes) 

'REQ/MODULE/MACRO/SOURCE NAME -------------• 
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Graphic 
Data 
Byte Number 

Graphic 
Data 
Byte Number 

Graphic 
Data 
Byte 

Byte 

1 
2 

3 

4 
5 
6 

7-20 
21 
22 
23 
24 
25 

26 
27 

Number 

Value 

55 

93 

CD 

EB 
DE 
82 

C6-DE 
30 
FO 
CD 
60 
OB 

OD 
15 

Sample Compacted Data C = blank) 

55 
0 

A 
Fl 
11 

E 
30 
11 

RE Q / M OD UL E / M 
93 CD EB DE 82 C6 F3 EB DE 

1 2 3 4 5 6 7 8 9 

c RO / so UR c E NA M 
D9 98 EB A8 c9 D9 30 71 DE 
12 13 14 15 16 17 18 19 20 

FO CD 60 OB OD 15 
12 13 14 15 16 17 

Meaning 

Bits 0 and 1 indicate compacted data 
Bits 2-7 C'010101 1 B) indicate 21 bytes 
This value is within the Cmxm) portion 
of the matrix. To decode it, use row F. 
Hence, F9 is an 'R' and F3 is an 'E', so 
that 93 when decompacted becomes 'RE'. 
This value is not within the Cmxm) part 
of the matrix, hence the character 'Q' 
is substituted directly from the table. 
/ 
M 
OD 
ULE/MACRO/SOURCE NAM 
E blank 
blank 
SCB indicating repeat next 13 characters 
Dash (-), the character to be repeated 
SCB indicating next 11 characters non­
compressed and non-compacted 
Carriage return 
Line feed 
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Figure A-21. Sample Compacted Data. This figure shows a sample compacted data stream with a byte-by-byte 
illustration of the results of applying the table to decompact thP- data. 

A.4.3 Session Termination 

Two types of termination are described: normal termination with quiesce, and abnormal termination. 

Normal termination can be effected by either the application or the VT AM operator. UNBIND flows in 
these cases, and the LOSTERM exit of the Primary LU is driven. 

On the other hand, when a link breaks, U:'-!BI:'-!D does not flow from PLU to SLU. Rather, it is simulated 
to both the PLU and the su) and the NS exits at both ends are driven. 

A.4.3.J l\"ormal Termination with Quiesce 

Normal session termination may be initiated by either the primary or secondary LU. After all session 
activity has quiesced, the primary LU starts session termination by issuing a CLSDST. From the CLSDST, 
VT AM presents an UNBIND request to the secondary LU SCIP exit. VT AM returns the positive responses 
to the UNBIND to the primary LU. The session has then been terminated. 

No new sessions may be started until an outstanding CLSDST has completed. 
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PRIMARY VTAM SECONDARY 

CLSDST UNBIND > 

< + RSP 

Figure A-22. SNA Session Termination - Primary Initiated 

If the secondary LU wishes to terminate the session, it must issue RSHUTD. After all data activity has 
stopped, the primary will respond with a CLSDST request. This will result in an UNBIND, which will 
terminate the session. Note that CLSDST may only be issued by the primary LU. 

PRIMARY VTAM SECONDARY 

< RSHUTD 

CL DST UNBIND > 

< + RSP 

Figure A-23. SNA Session Termination - Secondary Initiated 

A.4.3.2 Normal Termination - Immediate 

Immediate termination may be initiated by either the primary or secondary LU. It may occur as a result of 
VT AM errors, a VT AM VARY NET ,INACT issued for the application, or a NJE node termination. 

If initiated by the primary, CLSDST is requested without waiting for current session activity to qmesce. 
Otherwise, processing is similar to when the primary initiates normal session termination. 

PRIMARY VTAM SECONDARY 

CL DST UNBIND > 

< + RSP 

Figure A-24. SNA Immediate Session Termination - Primary Initiated 

The secondary LU initiates abnormal termination with a TERMSESS request. Through TERMSESS, 
VT AM presents the primary LU's LOSTERM exit with a LOGO FF request. The primary LU then 
responds by aborting current session activity and issuing a CLSDST request. As before, VT AM presents the 
UNBIND requests to the secondary LU, thereby terminating the session. 
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PRIMARY VTAM SECONDARY 

< LOGO FF TERMSESS 

CL DST UNBIND > 

< + RSP 

Figure A-25. SNA Immediate Session Termination - Secondary Initiated 

See B.1.7.4, "Termination" on page B-10 for JES2 specific information. 

A.4.4 Error Recovery 

NJE (using SNA) data is sent as only-in-chain elements, with an exception response required. If an excep­
tion response is received, all streams will be terminated and the session will be closed using TERMSESS and 
CLSDST. 

If an LUTYPE 0 application receives a data flow command which is not permitted with the LUTYPE 0 
architecture, the application will terminate the session. 

FMHs are sent only-in-chain, with a definite response required. If an FMH is not acceptable, the receiving 
application returns a negative response to the sender. 

A.4.5 ACF /VT AM Considerations 

A.4.5.1 Application Exits 

Application exit routines are defined to VT AM during ACB OPEN. The following exit routines could be 
used by the application for NJE (using SNA). 

SCIP: The SCIP exit is scheduled by VT AM to handle BIND, UNBIND and SDT requests. 

LOSTERM: The LOSTERM exit is scheduled for normal session termination and for a session failure. 
The application should either immediately terminate or quiesce the session, based on the completion code in 
the RPL. 

TPEND: This exit is scheduled when a HALT command has been entered or VT AM is abnormally termi­
nating. If a normal HALT is requested, the session should be terminated after all activity has quiesced. For 
HALT NET,QUICK and VT AM termination, the session should be aborted by the application (using 
TERMSESS or CLSDST). 

NS EXIT: VT AM calls this exit with a CLEANUP RU if the session has been lost. 
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A.4.5.2 Data Flow Commands 

The following data flow commands are defined for VTAM. Only those marked 'YES' may be sent or 
received by an LUTYPE 0 application. 

Normal Flow Commands Send Receive 

BID NO N/A 
CANCEL NO NO 
CHASE NO NO 
LUS NO NO 
QC NO NO 
RTR N/A NO 

Expedited Flow Commands Send Receive 

QEC 1 NO N/A 
RELQ 2 NO NO 
RSHUTD YES YES 
SHUTC N/A NO 
SHUTD NO N/A 
SIGNAL N/A NO 

SESSIONC Commands Send Receive 

CLEAR NO YES 3 

RQR 2 N/A NO 
SOT YES3 4 YES 
STSN 2 NO N/A 

Not allowed in FM profile 3 

2 Not allowed in TS profile 3 

Ignored by the application if received 

4 Sent automatically by VfAM after OPNDST 
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Appendix B. System Dependent Considerations and Comments 

This section contains system dependent considerations and known deviations from the protocols for each of 
the NJE products. 

Support of Various NJE Features 

The following table is provided as a summary chart showing which features are supported by the various 
products. The features shown are arbitrary and are neither meant to show any "subsets" of NJE, nor which 
features are optional. 

Feature JES2 JES3 RSCS POWER 
BSC Communications Yes Yes Yes Yes 
SNA Communications Yes No Yes1 Yes 
CTC Communications Yes Yes Yes No 

Network Path Manager Yes No No No 
Formatted Commands Yes (A) (A) No 
Data Compaction Yes No No (A) 

Output Fan-Out Yes (A) (A) (A) 
Spanned Headers Yes Yes Yes1 Yes 
Multiple Streams 7 22 Yes1 Yes 

Signon Concurrence (A) (A) Yes1 Yes 
Wait-A-Bit All Streams Yes (A) Yes Yes 
Null Buffers vs. DLE ACKO (A) (A) Yes1 Yes 

Prepare Mode - Suspend 1/0 No No Yes1 No 
V.27 Contention Resolution No No Yes1 No 

Figure B-1. Various NJE Features Supported by the Products 

Key: 
CA> = Accepts, but does not Send. 
YES = Supports the Feature 
NO = Does Not Support The Feature 

I I This feature was provided with RSCS Networking Version 2.1. 

2 JES3 supports one SYSIN and one SYSOUT stream in parallel. 
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B.1 JES2 

B.1.1 Supported Releases of JES2 Networking 

JES2 currently supports the following NJE releases: 

1. MVS/SP 1.3.0 and 2.1.0 

• The same level of JES2 was provided for the MVS/SP Version 1, Releases 3.0, 3.1, 3.2 and Version 
2 Release 1.0 products. This release adds support for the ;•XMIT JECL statement. It also sup­
ports up to 1000 nodes and 1000 remotes. In addition, JES2 stores and forwards jobs transparently, 
without any syntax scanning. This is also the first release to support spool offload which uses an 
NJE format to store the data ofiline. Support for this release ends June 30, 1986. 

2. MVS/SP 1.3.3 and 2.1.1 

• This release was available in April 1983. SPl.3.3 includes support for the OUTPUT JCL statement. 
Three new sections are added to the NJE headers: the job scheduling section in the job header, the 
accounting section in the job trailer and the output processing section (also called the "data stream" 
section by JES2) in the data set header. Up to 2000 RJE remotes are supported with this release. 
Support for this release ends June 30, 1987. 

3. MVS/SP 1.3.4 and 2.1.2 

• This release was available in April 1984 and provides JES2 support for the 3800-3 Advanced Func­
tion Printer (AFP). In this release, JES2 sends stream mode records and also fills in the page-related 
fields in the headers. Up to 4000 RJE remotes are supported with this release. A PTF is available 
to allow the SP 1.3.0 and SP 1.3.3 releases to store and forward stream mode data. See APAR 
OZ75833. 

4. MVS/SP 1.3.6 and 2.1.5 

• This release was available December 1985 and provided no new NJE function. 

B.1.2 Network Control 

B.1.2.1 Network Connection & Control Records 

JES2 supports I, J, K, L, M, N, and B (SRCB) records. The initial signon (I) and respo~se signon (J) 
records must be the only records in their buffers. The other records may be sent in the same buffer. 

JES2 allows a user to specify his own function for SRCB types S-Z. 

B.1.2.2 Network Addressing, Topology & Routing 
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Naming Conventions: JES2 supports up to 4000 remotes and 1000 nodes. Remotes and nodes are defined 
during JES2 initialization. These definitions may only be changed by restarting JES2. 

JES2 expects an external remote workstation specification to be either, 'RMTnnnn', 'RMnnnn' or 'Rnnnn'. 
However, JES2 converts this external specification to an internal binary format and back to the form 
'Rnnnn' when sending output to other nodes. Any leading zeros are compressed out. 

JES2 allows the installation to specify a 1-8 alphameric name to symbolically define a node. The default 
node name is of the form 'Nnnnn'. Leading zeros for node numbers are compressed. 

All members of a multi-access spool configuration must have the same node name in the netwotk. 

Parallel Lines: JES2 supports an unlimited number of parallel BSC lines connecting two nodes. 

Dynamic Route Changes: JES2 does not provide a facility for the operator to dynamically change pre­
defined connections. To change these connections (which are required for non-JES2 nodes) JES2 must be 
restarted with different CONNECT statements. 

B.1.3 Commands & Messages (NMRs) 

JES2 sends an SRCB of X'OO' on NMRs. 

B.1.3.1 Command Transmission 

JES2 builds unformatted Nodal Message Records (NMRs) as a result of the $N operator command. 

Formatted (Global) Commands: JES2 builds formatted NMRs for "global" commands. The following 
global commands are supported by JES2: 

Display job - Using $GD operator command 

Hold job - Using $G H operator command 

Release job - Using $GA operator command 

Cancel job - Using $G C operator command 

Route job (SYSIN or SYSOUT) - Using $GR operator command 

JES2 assumes that destinations for the global route command are syntax checked at the receiving node. As a 
receiving node, JES2 may reject a global command if only the jobname is specified and JES2 finds more 
than one job with that jobname. A message is issued to the local console if the global command is rejected. 

B.1.3.2 Command Authorization 

JES2 supports four levels of command authority, which may be specified on a node basis. The authority 
levels are as follows: 

Network - node has the same authority as local consoles; this includes device, job and system authority 

Device - node has the authority to issue device-related commands 

Job - node has the authority to issue job-related commands 
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System - node has the authority to issue certain system commands 

B.1.3.3 Message Transmission 

Message NMRs are created by JES2 in three instances: 

1. In response to a formatted or unformatted command sent across a network link; 

2. Via a $DM operator command, which is used to send network messages; 

3. For notification messages. 

8.1.4 SYSIN (Job) Transmission 

B.1.4.1 Store and Fonvard Transparency 

Prior to SP/l.3.0, JES2 would store and forward only MYS jobs with valid JES2 JOB statements. Starting 
with SP/1.3.0; a JES2 node does not scan any job which is not destined for execution on that node. 

As an intermediate node, JES2 will add the JES2 and job scheduling sections to the end of the job header if 
that header does not already contain those sections. JES2 also adds the accounting section to the job trailer 
for intermediate node processing. 

/*XMIT: In SP/l.3.0, JES2 provided a new JECL control statement, /•XMIT. The XMIT statement 
allows the user to submit non-MYS jobs for network transmission. All JES2 syntax scanning stops after an 
XMIT statement is encountered within a job. Only the data after the XMIT statement (and before a speci­
fied delimiter) is transmitted across the network. Note that a valid MYS JOB statement must precede the 
XMIT statement. 

The jobname placed in the job header of an XMIT job is the name from the preceding MYS JOB state­
ment. If this name is blanks, JES2 transmits a blank jobname in the job header. All relevant job header 
information (such as priority and accounting information) is taken from the preceding JOB statement. 

B.1.4.2 Job Header 

The job header and trailer are created when a job is read into the JES2 system. These headers are stored in 
the same buffer as the Job Control Table (JCT) for the job. Therefore, the total size of both the job header 
and trailer is limited by the spool buffer size (maximum and most common size is 4008) minus the JCT. (In 
SP 1.3.6/2.1.5, the maximum spool buffer size is 3992.) 

Note: JES2 segments control records in chunks of 253 bytes instead of the preferred 255. This implementa­
tion preceded the adoption of 255 as the standard for the NJE protocols. 

JES2 Section: The JES2 section of the job header contains two fields, a flag byte and the originator's 
account number, along with some fields used by the spool offioad facility that are zeroed out for NJE trans­
missions. See 8.4.2, "JES2 Section" on page 8-14 for details. 

JES2 appends this section to the job header even at intermediate nodes. 
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Job Scheduling Section: Beginning with the SPl.3.3 release of JES2, the job scheduling section is sent in the 
job header. As an intermediate node, JES2 appends this section to the job header. Down-level JES2 nodes 
require no additional code to store and forward this section. 

User Sections: As of JES2 1.3.6/2. l.5, if user sections are added, they must be placed before the spool 
offload section (even though the spool offload section is not sent on a NJE transmission). 

B. 1.4.3 Job Trailer 

The actual number of lines, cards, pages, and bytes and the execution stop time are set during job termi­
nation. These counts are for the total job output, regardless of how many data sets are actually being sent in 
this transmission. These numbers are used in writing SMF TYPE 26 records for job purge. These fields 
would be zero for spin data sets, if the job has not completed execution before the data set is transmitted. 

Accounting Section: The accounting section is sent in the job trailer beginning with the SP 1.3.3 release of 
JES2. As an intermediate node, JES2 appends this section to the job trailer for SYS IN jobs. 

B.1.4.4 Data Set Header 

Record Characteristics Change Section: JES2 does not support the receipt of an RCCS prior to the receipt 
of a JOB statement. 

JES2 does not create or receive a segmented record characteristics change section. 

Maximum SYSIN Data Record Length: The fix for APAR OZ88264 set the maximum NJE SYSIN record 
to 252 bytes. Records are written to spool in 256 byte maximum segments. The SYSIN record cannot be 
spanned, thus the maximum is 252 with the extra bytes being used for record control. 

B.1.4.5 Acceptable Job Streams 

Multiple Jobs Between a Header and a Trailer: JES2 cannot accept more than one job between a job 
header and trailer. 

Errors in JES2 JECL statements: Prior to the fix for APAR OZ5 l 862, JES2 would issue a receiver cancel 
if an error was encountered while processing JECL statements in a job. In this fix, JES2 input processing 
was changed to skip the remaining records in the job and queue the job (with error messages) for output. 

With the fix for OZ93366, error messages are returned to the origin node and user. 

B. 1.4.6 Notification 

When a job is first read in by JES2, the TSO/VM userid for notification is stored in the job header if 
'NOTIFY' was specified on the JOB statement or a JECL /•NOTIFY statement was included in the job. 
The originating node name is also stored in the job header. If the 'NOTIFY' node name is not the origin 
node name, JES2 replaces the origin name in the job header with the 'NOTIFY' name. 

If the job header contains a userid and the job is transmitted from its origin node for execution on another 
node, the job transmitter issues a message to the TSO/VM user indicating that the job was transmitted for 
execution. 

When the job completes execution, a notification message is directed to the TSO/VM userid on the origin 
node . If the origin node and execution node are the same, this results in an OS 'SEND' command speci-
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fying the userid. Otherwise, the notification is sent in a Nodal Message Record to the origin node, and that 
node issues the 'SEND' command to the userid. 

There is also notification when each group of sysout data sets reaches its destination node. See 
B.1.5.5, "Notification" on page B-8 for details. 

B.1.4.7 SYSIN Job Routing 

Use of System Qualifier: There is no facility to route a job to a particular system-id in a JES2 multi-access 
spool complex. Either AFF = must be coded on the /+JQBPARM statement, or a job class structure must 
be used to control which system executes the job. 

Use of Userid: The use of Userid on the ;•XMIT or ;•XEQ JECL statement is provided for routing 
SYSIN job streams to a VM userid. As the target execution node, JES2 ignores the NJHGXEQU field. 

Operator Rerouting: JES2 operators may change the execution node (but not userid) for jobs on the JES2 
queue, through the $R XEQ, ... command. 

Undefined Node: If JES2 receives a SYSIN job destined for an undefined (not unconnected) node, it will 
queue the job for local execution (with no error message). 

B. l .4.8 Jobid Assignment 

The JES2 jobid is a halfword binary number that is assigned when a job first enters the system. This 
number is unique within a JES2 system. The job header always contains the original (input system's) jobid. 

When a job is transmitted from one system to another, the receiving system attempts to assign the original 
jobid (from the job header) to the job that is being received. If this nu.mber is currently in use on the, 
receiving system, a jobid is assigned as if the job were being read in locally, that is, the job counter is incre­
mented by one until an available number is found. A new jobid is assigned even if a part of the original job 
is on receiving system (as may occur for spin data sets). The newly-assigned jobid is not transmitted in the 
job header. 

B.1.5 SYSOUT (Job Output) Transmission 

B.1.5.l Store and Forward Transparency 

All networking levels of JES2 transparently store and forward SYSOUT data sets. 

As an intermediate node, JES2 will add the JES2 and job scheduling sections to the end of the job header if 
that header does not already contain those sections. JES2 also adds the output processing section (also 
called the "data stream" section by JES2) to the data set header but will not add the accounting section to 
the job trailer. 

JESNEWS: In certain situations, JES2 will attempt to append the JESNEWS data set to the front of the 
job log data set. This occurs when the job log data set is transmitted from either the execution node or an 
intermediate node. JESJ\'EWS is appended only if a) it exists on the transmitting system; and b) the job log 
contains variable length records. 
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Spanned Records with Carriage Control: Prior to the release of SP 1.3.4, JES2 did not support spanned 
records with carriage control as either a destination or intermediate node. Support for spanned records with 
carriage control has been added in SPl.3.4. A PTF (fix for APAR OZ75833) is necessary for down-level 
nodes to store and forward spanned records with carriage control. 

Trailing Blank Truncation: While JES2 truncates trailing blanks on spool, it keeps track of the original 
record length and restores it upon re-transmission. (JES2/SP 1.3.6/2.1.5 provides a new option to preserve 
trailing blanks on spool for specified SYSOUT classes.) 

B; 1.5.2 Job Header 

As an intermediate node, JES2 will add the JES2 and job scheduling sections to the end of the job header if 
that header does not already contain those sections. 

Job Copies: APAR OZ67633 changes JES2 processing of multiple job copies. With this APAR applied, 
JES2 sets and uses the job copies field in the job header. This field is multiplied by the copies field in the 
data set header to give the total number of copies for a data set. This APAR only applies to JES2 1.3.0 and 
later releases. (This APAR supersedes APAR OZ57166.) 

This AP AR also affects processing of the $TO operator command. This command is used to update the 
characteristics of data sets while they are residing on a JES2 node. The 3800 characteristics is updated only 
if the existing data set header contained a 3800 section. JES2 does not update any data sets which have 
multiple 'clone' copies (i.e., created by a $N operator command, or /•JOBPARM copies). 

B.1.5.3 Job Trailer 

Accounting Section: As an intermediate node, JES2 will not add the accounting section to the end of the 
job trailer for SYSOUT. 

B.1.5.4 Data Set Header 

If this is the execution node, the data set header is created when the data set has been selected for trans­
mission. If this is an intermediate node, the original data set header is transmitted. As an intermediate node, 
JES2 will add the output processing .section to the end of the data set header if the header does not already 
contain that section. 

The JES2 SYSOUT receiver spools data set headers as they are received. The data set headers for a partic­
ular data set are stored contiguously in a spool buffer. Additional buffers may be used to spool the headers. 
Data set headers may not span buffers; therefore, the size of the data set header is limited by the spool buffer 
size (minus the size of the 1/0 Block (IOB) which precedes the buffer). The spool buffer size is usually 4008 
(4096-88 for the IOB), 

The first spool buffer of the data set contains a Spool Control Record (SCR) which contains entries for the 
buffer address and displacement of each data set header. The size of the SCR is limited to the first data set 
buffer. This means that the number of multiple destinations for a data set (as determined by the number of 
data set headers) is limited to the number of SCR entries that can fit into the remaining space in a spool 
buffer after the IOB and the SCR header (which is 3 bytes) have been built. Each SCR entry is 8 bytes 
long. 

3800 Section: On the execution node, JES2 does not create a 3800 section if the data set has only the 
default 3800 characteristics specified. 
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Output Processing Section: This section is created on a JES2 SPI.3.3 level and higher. No additional code 
is required to have down-level JES2 nodes properly store and forward this section. 

Page mode records are sent by JES2 SPl.3.4 levels and higher. A PTF is necessary for down-level JES2 
nodes to store and forward page mode records. (See the fix to APAR OZ75833.) 

JES2 transmits one spool buffer of Scheduler Work Block (SWB) data per data set. 

Multiple Data Set Headers: JES2 is able to send and receive multiple data set headers for a data set with 
more than one destination. 

B.1.5.5 Notification 

When any of the job's output data sets reaches the destination node, the destination SYSOUT receiver issues 
a message to the TSO/VM userid specified in the job header. This notification message indicates where the 
job's data sets were received and is sent to the job's origin node. See B.1.4.6, "Notification" on page B-5 
for a description of the end-of-execution message. 

B.1.5.6 Job Output Routing 

Default Output Routing: Unless otherwise specified, JES2 routes job output back to the origin node and 
remote workstation (but not back to the U serid in the case of VM) unless specifically routed with a 
/+ROUTE or other JCL/JECL statement. See "Default Output Routing" on page B-31 for RSCS consider­
ations. 

Undefined Node: If JES2 receives a SYSOUT job destined for an undefined (not unconnected) node, it will 
queue the job for local processing (with no error message). 

Operator Rerouting: JES2 operators may change the destination node (but not userid) for output on the' 
JES2 output queue, either by job or by output group. 

B.1.5.7 Interactive Data Transmission Facility 

A file sent by the Interactive Data Transmission Facility (also called "Netdata") has an external writer name 
that is identical to the remote/userid field in the data set header. Each transmitted data set is preceded by an 
internal Netdata header. The data records may be any record length, but TSO/E passes the records to JES2 
as fixed-length 80 byte records without carriage control. 

When this type of file is received at the destination node, JES2 provides a user exit (Exit 13) to allow the 
installation to retain or delete the incoming file. This exit may also change the target userid. Based on a 
return code from the exit, JES2 issues the message "MAIL FROM (node/userid)" to the TSO userid. 

If the userid is not valid for this system, the sender is notified with the message "MAIL TO (node/userid) 
DELETED, INVALID USERID". 
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B.1.6 Stream Support and Control 

B. 1.6.1 Multiple Streams 

JES2 supports up to 7 job transmitters, 7 SYSOUT transmitters, 7 job receivers and 7 SYSOUT receivers 
per network line. The total number of job and SYSOUT streams per line cannot exceed 8. This means that 
the sum of the job receivers and SYSOUT receivers on a line is less than or equal to 8 (similar logic applies 
for transmitters). The operator has the capability to start and stop each individual stream. A console stream 
is always defined for an NJE link. 

B. t.6.2 Stream Initiation & Suspension 

Receiver Cancel: With the fix to APAR OZ79168, JES2 will correctly respond to a "receiver cancel" with an 
Transmitter Cancel (SCB of X'40') or EOT. 

Operator Control (of Streams & Lines): The operator commands that control NJE devices - transmitters 
(e.g., Ln.JTn) and receivers (e.g., Ln.SRn) start and stop the streams on an individual basis. 

8.1.7 SNA Support 

B.1.7.1 Initiation 

JES2 uses OPNDST OPTCD = (ACQ,SPEC) to connect to another SNA node. The node issuing the start 
networking command ($SN) becomes the primary LU. 

" Bind parameters: JES2 creates the BIND from three sources: MOOT AB, JES2 initialization parameters 
and an internal table which forces certain parameters such as TS and FM profile types. JES2 allows only 
the maximum primary and secondary RU sizes to be variable. JES2 requires the network topology and 
output dispersal flags to be on in FMH type 4. 

SESSIONC Usage: JES2 sends SESSIONC for the following cases: 

1. Invalid application name in the JES2 application table 

2. No logical SNA line available for this session 

3. Invalid parameters in the BIND 

4. This node is already in session or another OPNSEC is pending 

B. l. 7 .2 F M Headers 

Compaction: JES2 always sets the compaction indicator on even if compaction is not being used for that 
session. This is because JES2 will always receive a compaction table even though it may not be sending one. 

JES2 only sends FMH3 if compaction for the receiving node is indicated during JES2 initialization (via 
APPL or Nnn statements) and the receiving node has indicated compaction is accepted via the flag bit in 
FMH4. 

B.1.7.3 RU Composition 
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RU Size Determination: The NJE RU size is determined by the &TPBFSIZ JES2 initialization parameter. 
It is set in three fields during NJE session establishment: in the BIND, the FMH type 4 and the initial and 
response signon records. However, JES2 only checks the RU size when receiving the FMH type 4. If the 
received size from the other node is different from this node's buffer size, the smaller of the two RU sizes is 
used. 

RU Multiplexing: JES2 sends only 1 type of record in an RU, but is able to receive multiplexed records 
within one RU. 

B.1.7.4 Termination 

A JES2 NJE session using SNA is normally terminated by a $PLNE command. Normal session termi­
nation may be initiated by either the primary or secondary LU. 

The purpose of abnormal termination is to clear the session as quickly as possible. A session is abnormally 
terminated when the line is restarted ($ELNE). 

TERMSESS is sent by JES2 for the following reasons: 

1. CLEANUP RU received in NS exit 

2. Logic error - no OPNDST AUTH = (ACQ) 

B.1.8 BSC & CTC Support 

B.1.8.1 CTC Initialization 

JES2 issues the SYN NAK as specified in A.2.1, "Initialization" on page A-8. 

B.1.8.2 CTCA Attention and Busy Status 

JES2 performs one retry in this condition which resets the attention and busy. If the attention busy occurs 
during the retry, it is considered a hardware error and the line is drained. If it is a temporary condition, the 
one retry will always clear the condition. 

B.1.8.3 Error Recovery 

JES2 follows the actions in Figure A-5 on page A-4, and terminates after 10 errors. 

B.1.8.4 Use of Null Buffers 

JES2 uses DLE ACKO instead of null buffers for positive acknowledgement when there is no data to send. 
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8.1.9 Accounting 

B.1.9.l Accounting Records 

JES2 uses SMF Type 26 (job purge) records to record all successful SYSIN job transmissions, and SMF 
Type 57 records to record all successful sysout transmissions. Since multiple sysout data sets may be trans­
mitted within a job header and trailer, this record may represent multiple sysout data sets. 

None of these records contains the node name of the local node. This could be a problem when combining 
records from multiple sites. 

Type 26 Records: Execution node name (and other fields related to the execution node) are not recorded in 
the type 26 record when the jobs executes on the origin node. 

Type 57 Records: The following standard job-header information is missing from the type 57 record cut by / 
JES2: 

• Jobname 
• Time and Date on reader at original node 
• User Identification from common exit parameter area 

NJE Network Management Records: JES2 records the following information reflecting network events. 

• 55 Network Sign-on 
• 56 Network Integrity (invalid password) 
• 58 Network Sign-off 

Other Records: The following information is missing from the type 6 record cut by JES2 and other records 
(e.g., type 4, 5) 

• Original Job Number 
• Original Node Name 

B.I.9.2 Network Account Number 

JES2 uses the Network Account Number in the job header as follows: 

l. If specified by the user on the /*NET ACCT JECL statement 

2. If not explicitly specified in the JECL, then it may be converted from a local account number to a 
network account number through local-to-network account table set up by the NET ACCT JES2 initial­
ization statements, 

3. Otherwise, it defaults to the local account number (if fix for OZ60994 is applied). 
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8.1. l 0 Miscellaneous Considerations 

B.1.10.1 User Exits 

Exit 13 is invoked from the sysout transmitter when the data set header has been read and processed for a 
file sent by the TSO/E Interactive Data Transmission Facility. The exit can be used to screen incoming files 
or to notify the recipient that an incoming file has arrived. 

There are no other exits specifically for NJE, but the exits in JES2 input processing could be used to screen 
jobs coming into a JES2 node for execution. 

• Exit 2 (Job Statement) 

• Exit 3 (Job Statement Accounting Parameters) 

• Exit 4 (JCL and JECL) 

• Exit 20 (End of Input Processing) 

The above exits are always taken at the execution node. They are also taken at the submitting JES2 node 
with the following exception: Exit 4 (and JES2 input processing) does not scan any JCL or JECL after the 
I *XMIT statement. 

B.1.10.2 Spool Offload Considerations 

JES2 uses the NJE interface for its Spool Offioad feature. This allows jobs and data sets to be transferred in 
NJE format, using existing header protocols. 
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B.2 JES3 

B.2.1 Supported Releases of JES3 Networking 

The JES3 Networking support package was first introduced as a PRPQ to JES3/Release 3 (SU26). The 
package first became a part of the base JES3 package for JES3 System Product Release 3.0. Current releases 
of JES3 are SP 1.3.4 (370) and SP 2.1.5 (XA). This chapter addresses only the current release. 

B.2.1.1 MVS/SP 1.3.4 

This MVS/370 release contains JES3 support for the 3800-3 Advanced Function Printer (AFP). In support 
of AFP in an NJE environment, this release sends page mode data records, fills in the page-related fields in 
the headers and supports spanned headers. 

B.2.1.2 MVS/SP 2.1.5 

This is the latest release of JES3 and is only supported on MVS/XA. 

B.2.2 Network Control 

B.2.2.1 Network Connection & Control Records 

Path Manager Records: JES3 does not include a path manager. It supports only SRCB record types I, J, 
and B. 

B.2.2.2 Network Addressing, Topology and Routing 

Naming Conventions (Remote vs. Userid): To the end user and operator in JES3, there are only two levels 
of qualification for the specification of destinations and origins. These are node and either remote id or 
userid. For example, to specify the destination of a data set, a user might use the JES3 FORMAT statement 
in a job as follows: 

//*FORMAT PR,DDNAME= ,DEST= NODEX.SECOND 

The destination for SYSOUT data sets from the job is node NODEX and 'secondary destination' 
SECOND. The secondary destination SECOND could be a VM userid or a remote workstation id. The 
networking code does not know what this secondary destination is, and usually considers it to be a remote 
id. If the secondary destination must be placed in a field which, by definition, could contain either a userid or 
a remote id, and a flag set to indicate which it is, the flag which is set will indicate a remote id. An example 
of this is the destination field in the NMR (NMROUT). When a secondary destination value is placed in 
this field, it is flagged as being a remote, even if the destination is actually a userid. 

Use of the System Qualifier in a JES3 Complex: A JES3 complex can consist one to eight processors. One 
of the processors is called the Global, and is responsible for complex-wide data set integrity, job scheduling 
for the complex, processing of SYSOUT, and other functions. The networking code also runs only on the 
Global. The other processors are called Locals and are mainly responsible for running jobs under MYS. The 
Locals communicate with the Global via CTC adapters. 

TSO users may be attached to any system in the complex and may submit network jobs and receive status 
and notify messages. The mechanism used to indicate which system in the complex the user belongs to in 

Appendix B. System Dependencies B-13 



GG22-9373--02 

the NJE headers is the system qualifier. When a TSO user submits a job, a value is placed in the job header 
qualifier field NJHGORGQ. Other nodes may place this value in the NMRTOQUL field in the NMR for 
status or notify messages. 

The value which is used as the qualifier is a number from 1 to 8, which corresponds to the relative position 
of the Main Processor Control table (MPC) in the MPC chain for the appropriate system (as determined by 
the sequence of MAINPROC statements in the initialization deck). For TSO notify messages, a value of 0 
is invalid and the message will go to the default NJE message class and not the TSO user. For jobs which 
are not submitted from TSO, NJHGORGQ will be 0. 

Parallel Links: Zero to three lines may be defined for each node in the network. One or two logical senders 
will be generated for each line, unless zero lines have been defined, in which case no logical senders will be 
generated. Please see B.2.6, "Stream Support and Control" on page B-17 for a description of logical 
senders. 

Dynamic Route Changes: A JES3 operator may modify the routes with a command. (There is no dynamic 
path manager.) 

8.2.3 Commands & Messages (NMRs) 

B.2.3.1 JES3 Console Service 

JES3 supports both MCS consoles (for MYS) and JES3 consoles in a JES3 complex. All JES3 consoles are 
usually attached to the Global JES3 s'ystem, with the addition of one MCS console per JES3 Local for 
IPLing MYS. This is in support of the 'single system image' that JES3 projects for a given complex. JES3 
consoles are addressed using a halfword console number, which is looked up in a table called the CST 
(console status table). Messages destined for JES3 consoles specify a message class, which in tum is mapped 
to one or more consoles. Messages destined for MCS consoles specify MCS routing and descriptor codes. 
(JES3 maps MCS routing codes to JES3 message classes.) JES3 Networking only supports JES3 consoles as 
networking consoles. Networking messages, if not sent to a specific destination or console, are sent to the 
default NJE message class specified at initialization. 

B.2.3.2 JES3 Use of the NMR 

A field exists in the NMR which, for messages, designates the destination. This 8 byte field (NMROUT) is 
redefined several times to indicate a userid, a remote, or a console destination. The console destination 
usually has meaning only for command responses for a command that originated at a specific console. For 
JES3, the console destination always designates a JES3 console, not an MCS console. Therefore, only two 
bytes are required to contain the JES3 console number. This console number is placed in the field 
NMRROUT, which is the second two bytes of the 8 byte destination field. 

B.2.3.3 Commands 

Formatted (Global) Commands: JES3 supports most global (formatted) commands for input. The ROUTE 
command is ignored. These commands never originate at a JES3 node. The formatted commands are trans­
lated into equivalent JES3 commands if one exists. 
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NMR Command Length Restriction: A command sent to JES3 is placed into a buffer and inserted into the 
system with a JES3 INTERCOM macro. The INTERCOM buffer can be a maximum of 80 bytes. In 
addition, certain keywords are added to the commands, with the result that commands greater than 59 bytes 
long are rejected. 

To prevent needless command rejection, JES3 removes any trailing blanks from the command to reduce the 
length prior to checking for the 59 byte limitation. 

B.2.3.4 Command Authorization 

Only the following commands may be sent to a JES3 node for execution; all other commands are invalid: 

• •1 J ={job name or job-number} 

display job status by job name or job number 

• •I B 

display statistics for number of jobs waiting to be processed 

• •I Q[,N={xxlALL}] 

display status of all jobs 

• •p J = jobno,{H,R,C,CP,CO} 

hold, release, cancel, or cancel with print a job 

The above inquiry commands will only display information about jobs submitted by the node issuing the 
command. The modify command will only modify jobs submitted by the node and userid/remote id issuing 
the command. 

The installation can provide a user exit (IATUX35) which will accept other commands, or place further 
restrictions on the commands listed above. This user exit replaces JES3 standard validation/authorization of 
the command. (In addition, exit IATUX18 may be used for additional authorization checking.) 

8.2.4 SYSIN (Job) Transmission 

B.2.4. l Multi-leaving Header Record Expansion 

NJE control records (headers) are not padded with blanks when received by JES3. If a received header has 
had trailing blanks truncated by the sending system, the blanks are not restored and unpredictable results 
could occur. 

B.2.4.2 Data Set Header (RCCS) 

JES3 does not support receipt of the Record Characteristics Change section that accompanies SYSIN data 
greater than 80 bytes. If received, this section is ignored. It will not be stored-and-forwarded. 
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B.2.4.3 Acceptable Job Streams 

Requirement For Two Job Statements: To transmit a job from a JES3 system for execution at another 
node, the following JCL stream must be submitted: 

//abc JOB xxxxx 
//JEN ET ACCT 
//JEROUTE XEQ nodename 
//xyz JOB YYYYY 

// 

first job statement 
(optional> 

second job statement 

The first job statement and the NETACCT and ROUTE XEQ statements are stripped off at the submitting 
node; what is transmitted is the second job statement and whatever follows up to the next job statement or 
end-of-file. This places the following restrictions on the user who wants to submit jobs from JES3: 

• Only one job can be submitted for execution elsewhere. 

• Jobs which are submitted must begin with a statement that looks like a MYS JOB statement. 

• The user must be familiar with the requirements of the execution node for job statements (accounting 
syntax, etc.). 

• Users submitting jobs from TSO must remember to code NJB in place of JOB on the second job state­
ment, or the second job statement will signal the beginning of a new job. 

B.2.4.4 Notification 

JES3 sends notification messages at the following times during SYSIN job transmission and execution: 

• When a job has finished transmission at an intermediate node (this does not include the submitting 
node) 

• When the job arrives at the execution node 

See B.2.5.3, "Notification" on page B-17 for notification during sysout processing. 

B.2.4.5 SYSIN Job Routing 

Use of System Qualifier: See "Use of the System Qualifier in a JES3 Complex" on page B-13 for details. 

Use of Userid: See "Naming Conventions (Remote vs. Userid)" on page B-13. 

Operator Re-routing: JES3 does not permit operator re-routing of SYSIN jobs. 
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B.2.4.6 Jobid Assignment 

JES3 tries to assign the original job number to SYSIN and SYSOUT jobs received over the network. Oth­
erwise, it assigns the next available number. 

B.2.5 SYSOUT (Job Output) Transmission 

B.2.5.1 Store and Forward Transparency 

Spanned Record Support: JES3 supports spanned records. 

B.2.5.2 Data Set Header 

Multiple Data Set Headers: JES3 always splits jobs received with multiple data set headers into separate 
jobs. Multiple data set headers for one data set will never exist in a job which is sent by JES3. 

B.2.5.3 Notification 

JES3 sends notification messages for job output as follows: 

• When output is queued for transmission at the execution node. 

I • When output has finished transmission at an intermediate node. 

• When output arrives at the print node. 

See B.2.4.4, "Notification" on page B-16 for notification during SYSIN processing. 

B.2.5.4 Job Output Routing 

Use of System Qualifier: See "Use of the System Qualifier in a JES3 Complex" on page B-13 for details. 

Use of Userid: See "Naming Conventions (Remote vs. Userid)" on page B-13. 

Default Output Routing: As of SP 1.3.4, JES3 will set the default output node to the submitting node. 

Operator Re-routing: SYSOUT data sets on the transmission or output queues can be re-routed to another 
userid/node. 

B.2.6 Stream Support and Control 

Senders and Receivers: In JES3, the transmitters and receivers are not discussed in the same terms as else­
where in this document. One to six logical senders per node are generated at initialization time which are 
analogous to transmitters. The number generated depends on other options such as the number of lines for 
each node and whether or not multi-streaming (discussed below) is to be used. Each sender is either capable 
of transmitting both jobs and SYSOUT (normal mode of operation), or only one of the two (multi­
streaming). Only one receiving function exists, and it is not generally referred to as a receiver in JES3 publi­
cations. The receiver processes each transmission buff er as it is received, so it does not care what it is 
receiving (job or SYSOUT). 
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B.2.6.1 Multiple Streams 

JES3 can support up to one stream for job transmission and one stream for SYSOUT transmission. In each 
case, the stream supported is stream 1 (RCB of X'98' or X'99'). However, with multi-streaming, one job 
stream and one SYSOUT stream can be active on a line simultaneously. To accomplish this, two senders are 
generated for each line - one to send jobs and one to send SYSOUT. The line manager alternates the two 
streams for transmission. 

Operator Control of Lines: The JES3 operator can control individual transmitters (senders). Limited trans­
mission control is also available in that the operator can place a remote node in hold status; all subsequent 
jobs scheduled for that node will be held. The operator may later release the node from hold status, then 
release the individual jobs. 

Receiver Initiated Processing: JES3 uses an RCB of X'DO' to indicate to a remote node that this node's 
receiving function has been turned on. The scenario for this function is as follows: 

1. The operator at NODEl issues the command to stop data reception on the specified line: •s 
LINEX,NORCV. 

2. NODE2 sends a request permission to initiate stream sequence (RCB X'90'). 

3. NODE! responds with negative permission (RCB X'BO') due to the NORCV (no receive) in effect. 

4. NODE2 varies the sender for the job offiine and places the job in specialized reschedule status (the job 
will wait for the associated device - sender, in this case - to become available). 

5. If multi-streaming is in effect, another job of the opposite type (job vs. SYSOUT) could ask for permis­
sion to start transmission, with the same result. This could cause more than one sender to be varied 
offiine. 

6. Some time later, the operator at NODE! allows data reception to take place by specifying the command: 
•s LINEX,RCV. 

7. NODE! now sends a receiver initiated sequence (RCB X'DO') to NODE2. 

8. NODE2 now varies all the senders to NODEl online. Jobs in specialized reschedule status which are 
waiting for the senders to become available will now be available for scheduling. 

9. NODE2 can now reissue the request pennission to initiate stream. If all else is well, the job will be 
transmitted. 

JES3 always uses an SRCB of X'D7' to accompany the RCB of X'DO'. This is in itself meaningless, and is 
only present because an SRCB should always be associated with an RCB. Because JES3 only has the 
concept of a single receiving function which handles both jobs and SYSOUT, "receiver on" can not be asso­
ciated with either. Hence, it is impossible to place the RCB of the stream to be initiated in the SRCB that 
goes with the X'DO' RCB. 
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B.2. 7 SNA Support 

JES3 does not support SNA as a communication medium. 

B.2.8 BSC & CTC Support 

B.2.8.1 CTCA Initialization 

JES3 checks the data returned from the sense CCW and if it is a X'OO' a control-read sequence is issued, if it 
is a X'Ol' a read-sense-write-control-read is issued, and otherwise a write-control-read is issued. 

B.2.8.2 CTCA Termination Deviations 

In SP 1.3.4, JES3 does not send a SIGNOFF record to terminate a CTCA connection. Instead, a NAK is 
transmitted and the connection is terminated. In 2.1.5, JES3 sends a signoff to terminate a CTCA. 

B.2.8.3 CTCA Attention and Busy Status 

Some systems (RSCS, for example) place a TIC command between the standard CONTROL and READ 
commands for the CTCA. This can cause the remote node's channel program to terminate with ATTEN­
TION plus BUSY status. If JES3 receives an ATTENTION plus BUSY status, the following occurs: 

If the last 1/0 issued was a SENSE command, then it is reissued. If the last channel program issued termi­
nated on the first CCW, and it was a SENSE command, then the channel program is retried. Otherwise, a 
SENSE command is issued. If the SENSE indicates that either a CONTROL or READ is pending from the 
remote node, the last channel program is restarted from the WRITE command. If none of the previous 
conditions is met, then the connection is terminated. 

B.2.8.4 CTCA Zero Byte Operation 

It is possible for a READ or WRITE operation on a CTCA to terminate with good ending status, but with 
a CSW residual byte count equal to the original byte count (i.e. a zero-byte operation). 

This can occur if a system reset is issued on a remote node. When JES3 detects this condition, the con­
nection is terminated immediately. In JES3 1.3.4, a NAK is not sent; in 2.1.5, a signoff is not sent. 

B.2.8.5 Error Recovery 

BSC Initialization Error Recovery: JES3 differs from Figure A-4 on page A-3 in the following ways: 

1. If data other than SOH ENQ, OLE ACKO, or NAK is received the line will be canceled. 
2. If command reject occurs on a write, the line will be terminated. Otherwise the operation will be retried. 
3. If intervention required occurs on a read, retry will be performed. 

JES3 will retry on Bus Out Check and Equipment Check before terminating. 

BSC Error Recovery: JES3 follows the actions in Figure A-5 on page A-4 with the following exceptions: 

l. A retry is attempted for unit exception on other than a read or write. 
2. On command reject for a read, a NAK will be sent. On other than a read, retry is attempted. 
3. On a unit check other than a command reject or intervention required, if the CCW is a read, a NAK is 

transmitted; otherwise a retry is performed. 
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JES3 terminates after 20 consecutive errors. 
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B.2.8.6 BCB Handling 

JES3 has the following deviations from the correct BCB recovery procedures in Figure 6-4 on page 6-3: 

1. When in state S 1 or S3 and a NAK is received (E3), if the line is a CTCA it will be canceled. Also, a 
NAK counter is maintained (similar to the retry limit), such that after IO consecutive NAKs are 
received, the line will be canceled. 

2. When in state S2 and a duplicate BCB is received, that data block is ignored, but the last block is not 
resent. 

3. When in state S2 and a missing BCB is detected, the line is canceled. 
4. During signon, a duplicate BCB causes the line to be canceled. 

B.2.8.7 Null Buffers 

JES3 does not send null buffers as a response. OLE ACKO is always sent as an acknowledgement. 

B.2.8.8 Signon Deviations 

JES3 does not negotiate the buffer size in the SIGNON records. If a mismatch occurs, the line is termi­
nated. 

B.2.9 Accounting 

Use of Job Header & Trailer Fields: There are several fields in the NJE job header which relate to the 
recording of SMF information. For example, NJHGETIM, which is the estimated job execution time, and 
NJHGELIN, the estimated output print lines. Also, the job trailer is composed entirely of accounting type 
information. JES3 does not use most of the job trailer fields, and uses only some of the job header fields in 
recording information for SMF. Some of the accounting information which is recorded by JES3 is culled 
from other sources, such as internal control blocks. 

B.2.9. l Accounting Records (SMF) 

SMF (System Management Facilities) is a function of MVS that allows the collection and recording of 
various types of system and job-related information. This information is recorded in the form of a number of 
different records, which are numbered. Installations can process the SMF records with any number of appli­
cation programs to analyze the data, produce reports, etc. 

Two SMF records are recorded by JES3 which contain network related information. These are SMF type 26 
and SMF type 57 records. The type 26 record is produced at job termination time and contains various job 
summary information. The type 57 record is produced for each transmitted job (or SYSOUT) after suc­
cessful transmission and contains summary and resource usage information related to the network processing 
of the job. 

There are no records produced in JES3 which record information of a network management nature. 
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B.2.9.2 Network Account Number 

Users submitting jobs from JES3 can specify certain accounting information which they wish to accompany 
their job. This is accomplished by using the //•NET ACCT control statement in the job's JCL stream. Refer 
to "Requirement For Two Job Statements" on page B-16 for information on the placement of this state­
ment in the JCL stream. The information which can be supplied on this statement is as follows: 

• PNAME - programmer's name Cl-20 characters) 

• ACCT - network account number Cl-8 characters) 

• USERID - userid for origin or notify Cl-8 characters) 

• DEPT - user's department Cl-8 characters) 

• BLDG - user's building Cl-8 characters) 

• ROOM - user's location Cl-8 characters) 

This information is placed in the NJE job header which is built for the job. 

B.2.10 Miscellaneous Considerations 

B.2.10.1 Use of Utility Jobs in JES3 

JES3 uses what are termed "utility jobs" to process network traffic. When a job executes which produces 
output destined for another node, or a job is submitted for execution on another node, or a job or SYSOUT 
data is received for either local processing or store-and-forward, a utility job is created. A "job" in the JES3 
sense is a set of well-defined, schedulable elements which define work to be done on behalf of some entity, 
be it a "real" job, or, in the networking case, a collection of network data. Utility jobs are created to contain 
specific "scheduler elements" to process the network data. This results, however, in a network job having 
more than one job number during its life on a JES3 node. For example, when a job is received for local 
execution, a utility job is created and assigned a job number. When the job actually executes, it is assigned 
another job number. If the job's output is to be transmitted, another utility job is created to do this and 
assigned another job number. 

B.2.10.2 User Exits 

Several user exits exist in JES3 networking code. Some of the exits allow the installation to modify fields in 
the job or data set headers for received data, and some allow modification of the headers before transmit. A 
brief description of each of the user exits follows. 

1. IATUX35 - this exit allows the installation to perform special command validation/authorization for 
commands which execute locally. 

2. IATUX36 - this exit allows the user the pull accounting information from the first segment of the job 
header for received jobs and SYSOUT. 

3. IA TUX37 - this exit allows the modification of the first segment of the data set header for received 
SYSOUT data sets. 
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4. IATUX38 - the user can perform special processing of SYSOUT class for received data sets with this 
exit. 

5. IATUX39 - this exit provides access to the data set header constructed by this node for the SYSOUT 
from locally executed jobs. The exit is called prior to the transmission of the SYSOUT. 

6. IA TUX40 - this exit allows modification of the job header which is built for locally submitted jobs. 

7. IATUX43 - this exit allows access to the entire job header for SYSOUT data sets from locally executed 
jobs which are to be transmitted. The exit is called at intermediate nodes. 
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B.3 VM/370 RSCS 

Terminology: In this section, the term 'file' is used to refer to a unit of data between a job header and job 
trailer. In previous sections this same unit is referred to as a 'job'. This terminology is not intended to 
confuse the reader but is used because the section is written from a VM/370 orientation. Because VM/370 
has no job awareness, the term 'job' has no meaning in this environment but 'file' does. 

8.3.1 Supported Releases of RSCS Networking 

RSCS Networking (Version 1) Release 3 and RSCS Networking Version 2 Release 1 are the current NJE 
products for VM/370. Version 2 provides native SNA support for NJE transmissions, and corrects a 
number of deviations noted in this chapter. 

Note: Any references to RSCS in this section which use Release n without a Version mare to Version 1. 

8.3.2 Network Control 

B.3.2.1 Signon 

RSCS Release 3 will only act as the 'primary' for sign-on. RSCS sends the signon record with reset BCB 
specified. In Version 2, Release 1 the above restriction is eliminated. 

B.3.2.2 Network Path Management 

RSCS does not support a path manager. Any connection between RSCS and JES2 must be predefined by a 
JES2 CONNECT statement. RSCS will not forward path manager topology (NPM) records. 

B.3.2.3 Network Connection & Control Records 

RSCS supports only (SRCB) type I, J and B records. 

B.3.2.4 Signoff 

RSCS will not automatically restart the line after a signoff is received. 

B.3.2.5 Network Addr~ng, Topology and Routing 

Remotes and Userids: VM/370 makes extensive use of 'userid's (which it uses to identify virtual machines). 
Therefore, RSCS always knows or wants to know the userids of originators and final receivers of network 
data. It also handles data for remote work stations. However, a 'remote' as defined for JES2 and other NJE 
systems is not used in exactly the same way in a VM/370 environment. The VM/370 'userid' is not the 
same as a JES2 'remote'. RSCS uses the 'remote' name as a link (or line) name. It does not replace a userid 
in a network address and RSCS uses it more like a node name than a userid. RSCS is able to handle the 
same 'remote' ids for work stations that are used by other NJE systems with no restrictions on names. 
However, a remote and userid can not have the same name on a single node. Also because the networking 
control blocks (headers and NMRs ), do not contain fields for both types of identifiers, RSCS often must 
use fields defined for 'remotes' for what it thinks of as 'userids'. 
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Parallel Links: RSCS does not support multiple links to an adjacent node. 

Dynamic Route Changes: The RSCS operat0r may dynamically change links (direct connections to adjacent 
nodes) and routes (indirect paths to other nodes) through the use of operator commands. 

8.3.3 Commands & M~ges (NMRs) 

B.3.3.1 General NMR Pr~ng 

RSCS Release 3 does not store and forward all fields in the NMR record. Only TO and FROM nodes and 
TO and FROM userids. are handled as well as the message or command text. When the NMR record is 
used to contain console ids, logical routing information and node qualifiers, this information is lost if the 
NMR record is sent through an RSCS node. Fields which are not supported are NMRTOQUL, 
NMRFMQUL, NMRUCM, NMRDESC and most other redefinitions of NMROUT except for userid or 
remote id. 

In Version 2, Release 1 the above restriction is eliminated. 

RSCS returns command responses to the node and user that issued the command as determined from the 
incoming command NMR. It does not route command responses based on qualifiers and MCS console ids 
in the command NMR. The console command response is treated like any other message originating from 
the node upon which RSCS is running. 

B.3.3.2 Commands 

Formatted Commands: RSCS Networking does not support formatted commands which originate at its 
node. It will pass formatted commands (received from another NJE node) on correctly. It also will translate 
formatted commands into an equivalent RSCS command as follows according to the setting of the 
NMRFOP field: 

1. NMRFOPD (display job) - Query File spoolid 
2. NMRFOPC (cancel job) - PURge spoolid 
3. NMRFOPA (release job) - CHange spoolid NOHold 
4. NMRFOPH (hold job) - CHange spoold HOld 
5. NMRFOPR (route job) - TRANsfer spoolid TO locid userid 

With Release 3, if a formatted command passes through a VM/370 to VM/370 connection, the command 
will not be understood. The reason for this is that the connection between two RSCS nodes must use the 
VMB or VMC line drivers which do not implement the full NJE protocols. (Two NJI line drivers cannot 
talk to each other because each insists on being NJE primary.) An example of a configuration which will not 
handle the commands properly is shown below . 

.--~~~1 I I ,~~~---. 

J ES2 1--> I RSCS 1--> I RSCS 

However, in the following configuration, the destination node will translate the command to an equivalent 
RSCS command. In this case, the RSCS nodes use the NJI line drivers which use the full NJE protocols. 
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I I I I I I 
JES2 1-->I RSCS 1-->I JES2 1-->I RSCS 

(In Version 2.1 the above restriction is eliminated, because of the common NJE line drivers.) 

Fields NMRLEVEL and NMRPRIO are always set to 7 when an NMR is forwarded regardless of what 
they contained when RSCS received the record. 

With Release 3, certain NMR TYPE bits are not stored and forwarded under various conditions, but this was 
fixed in Version 2.1. 

NMRFLAGW and NMRFLAGT fields are both always turned on in messages when the message contains 
a destination userid. 

B.3.3.3 Command Authorization 

Remote system operators may issue commands to RSCS to affect the link between RSCS and their system 
(without authorization). (The AUTH statement was not intended to be used to authorize system operators 
at remote systems.) 

B.3.4 SYSIN (Job) Transmission 

B.3.4.1 Store and Forward Transparency 

Segmented Headers: RSCS supports segmented job headers, dataset headers (for both SYSIN and 
SYSOUT) and segmented job trailers up to 4092 bytes. 

Trailing Blank Truncation: For any type of file (SYSIN or print or punch SYSOUT) the following modifi­
cation occurs: 

Any records with trailing blanks have the blanks truncated when they are forwarded by RSCS. 

In Version 2, Release 1, blanks are only truncated when SYSOUT files are sent with RECFM=V or U (as 
specified in NDHGRCFM). Files with fixed length records are store and forwarded without loss of trailing 
blanks. 

B.3.4.2 Data Set Header (Record Change Characteristics Section) 

RSCS Release 3 does nothing with input dataset headers. It does not look at them at all but merely puts 
them in the same file with the rest of the SYSIN job they are contained in. All SYSIN data which is store 
and forwarded through RSCS must be 80 bytes or less. RSCS will reject with receiver cancel any SYSIN job 
which contains records longer than 80 bytes. 

In Version 2, Release 1 the above restriction is eliminated. 

B.3.4.3 Notification 

RSCS sends a notification message when the file is successfully transmitted on a link. (DMTxxxl471) 
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B.3.4.4 Spool File Id A~ignment 

CP assigns a new spool ftleid when it receives a ftle. No attempt made to re-assign the same number it had 
on the origin node (in NJHGJID). 

8.3.5 SYSOUT (Job Output) Transmission 

B.3.S.1 Store and Forward Transparency 

Segmented Headers: RSCS supports segmented headers. 

Print File Transparency: RSCS modifies store and forward data in the following ways for SYSOUT print 
files only: 

1. When records without carriage control of any kind are received, RSCS will forward them with a machine 
carriage control character of X'09' added. The NDHGRCFM and NDHGLREC fields in the dataset 
header are changed to reflect this change. 

In Version 2.1 the above restriction is eliminated as long as NDHGRCFM indicates no carriage control. 
When this field indicates carriage control, RSCS will leave a machine carriage control of X'09' on each 
record that was received without carriage control. 

2. When records with ASA carriage control are store and forwarded, RSCS converts the ASA carriage 
control to a machine carriage control. The NDHGRCFM header field is changed accordingly. 

Note: Records sent with any machine carriage control character are store and forwarded without any 
change. 

3. Any record (with or without carriage control of any type) sent as a spanned record is store and for­
warded without change. In Release 3, this is not true for spanned records in a VM/SP virtual 3800 ftle 
or a normal print file sent with a 3800 section and OPTCD = J specified. (See "3800 Files" on 
page B-29.)) 

In Version 2, Release 1 this item is correct as written. 

4. RSCS truncates any characters in print SYSOUT records which exceed the number allowed for the 
printer whose type is used to store the file in CP Spool. The method in which this printer type is deter­
mined is described in detail in section "RSCS/CP Spool Interface Considerations" on page B-28. An 
example is that if RSCS receives a ftle which it stores in CP spool as a virtual 3211 file, no records 
longer than 150 characters in the file will be forwarded without truncation by RSCS. 

In Version 2.1 the above restriction is eliminated for store and forwarded ftles. At the destination node, 
records are truncated as described above. 

Punch File Transparency: RSCS handles incoming SYSOUT punch files as follows: 

1. In Release 3, no punch files are received if the NDHGRCFM and NDHGLREC fields of the data set 
header indicate that the records are greater than 80 characters long (not including carriage control). Such 
files, including spanned records, are rejected with Receiver Cancel. 

(This problem is eliminated in Version 2.1.) 
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2. If NDHGRCFM indicates that a punch file contains ASA or machine carriage control, RSCS will 
replace the carriage control in each record with a machine punch op code. For store and forwarded files, 
the data set header field NDHGRCFM will be changed accordingly to indicate machine carriage control. 

3. If NDHGRCFM indicates no carriage control, the file is forwarded without change (as 80 byte records, 
no carriage control). 

Trailing Blank Truncation: For any type of file (SYSIN or print or punch SYSOUT) the following modifi­
cation occurs: 

Any records with trailing blanks have the blanks truncated when they are forwarded by RSCS. 

In Version 2, Release 1, blanks are only truncated when SYSOUT files are sent with RECFM = V or U (as 
specified in NDHGRCFM). Files with fixed length records are store and forwarded without loss of trailing 
blanks. 

RSCS/CP Spool Interface Considerations: RSCS does not do its own spooling, but relies on the the CP 
component of VM/370 to create and manage spool files. These files may be stored on spool as either virtual 
print or virtual punch files. Virtual punch files can contain up to 80 bytes of data and, within the spool, they 
also contain a punch opcode of X'41'. Virtual print files which RSCS uses (note CP itself supports more 
virtual print types) are 1403, 3211 and 3800. Each print record is stored with a machine carriage control (or 
machine opcode) and is limited in its length by the maximum number of records a real device of that type 
can handle, based on the data set header. 

For any records that conflict, RSCS Release 3 will either modify them so that they do not conflict or reject 
the file with a receiver cancel (RCB of X'BO'). RSCS Version 2.1 will modify any records that conflict 
(truncate them) so they no longer conflict. This is done only at the destination node. 

Figure B-2 is a table of virtual device types which are defined for different incoming NJE file types: 

SYS IN 
SYSOUT3 

NJE data 

If NDHGF2PU is on 
If NDHGF2PR is on 

CP device type 
Punch - limited to 80 characters 

Punch - limited to 80 characters 
Print 
1403 if NDHGLREC is 133 or less Cl32 if NDHGRCFM 

indicates no carriage control) and file does 
not meet the 3800 criteria 

3211 if NDHGLREC is greater than limits specified 
for 1403 and file does not meet the 3800 
criteria 

3800 if header contains a 3800 subsection with 
NDHAFlJ flag on (3800 file processing is 
discussed in section •3800 Files• below in 
greater detail.) 

Figure B-2. RSCS Virtual Device Types. 

Note: The table is accurate only for RSCS Release 3 and above running on a VM/SP Level 2 and above 
system and assumes all data headers contain the print/punch flag. 

I 3 When a dataset header contains an RSCS subsection, RSCS uses the originating device type in this section to 
I determine the VM/370 device type. Therefore, the SYSOUT part of this table only applies to files which do not 

originate on a VM/370 System. 
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Once RSCS has determined the device type it is going to use for a file at header processing time, the type 
will not be changed even if the data records themselves have different characteristics. Once the file is stored in 
CP Spool, it will not be changed if it is forwarded to another non-VM/370 NJE system. Hence, if RSCS 
receives a file with individual data records of 150 but the NDHGLREC field says 132, the file will be stored 
as a 1403 file and all characters after the 132nd character in each record will be truncated for both store and 
forward and for printing on the RSCS node if an end node. It is extremely important to note, that one result 
of this processing is that RSCS can not store and forward print records greater than 150 unless they are sent 
as spanned records. When data for the 3800 printer (which can have data records up to 204 characters long) 
is stored and forwarded through RSCS, only the first 150 characters will be forwarded intact unless the user 
turns on OPTCD=J (which causes NDHAFU flag in the dataset header to be.turned on). 

Version 2.1 defines files in the same way as shown in Figure B-2 on page B..:28. However, it is able to store 
records which are longer than the normal length specified for the device type, without truncating data. 

3800 Files 

Version /, Release 3: RSCS handles 3800 print files specially. There are essentially two types of 3800 files: 
regular print files which are meant to be printed on a 3800 printer (indicated by the fact that their data set 
header contains a 3800 section) and virtual 3800 files which are currently only understood by a VM/SP 
system and thus are only originated by RSCS. Virtual 3800 files are also sent with a 3800 section in their 
dataset headers. For purposes of this discussion, virtual 3800 files may be distinguished from regular 3800 
files by two characteristics: First they contain actual 3800 CCW op codes as well as machine carriage 
control characters and secondly they are the only type of file with a 3800 subsection which are originated by 
RSCS. It also only applies when RSCS is running on a VM/SP2 or above level system. 

When virtual 3800 files are created by an RSCS node, they are sent with both an RSCS subsection and a 
3800 subsection in the dataset header. RSCS sets the virtual device type in the RSCS subsection to be virtual 
3800 so another RSCS system can process the file correctly. Thus RSCS can always recognize a virtual 3800 
file it has created. However, when a non-VM/SP system originates a 3800 file, there is no RSCS section and 
no VM/370 device type field. RSCS does not generally define any of these regular 3800 files as a virtual 3800 
file unless the file was created with 0 PTCD = J. This case is discussed in detail in the next paragraph. If any 
user or any other NJE subsystem wants to be certain that all 3800 data is preserved (including lines up to 
204 characters long) when store and forwarded through RSCS, the file must be created with OPTCD= J 
specified (which causes NDHAF lJ to be turned on). 

RSCS creates a virtual 3800 file out of any 3800 print file which has the OPTCD = J flag on in the 3800 
section of the data set header. This occurs for store and forward files and for files for which RSCS is acting 
as an end node. RSCS then removes the TRC byte from each record (unless it is spanned or contains no 
data) and inserts select CCWs which cause the proper character arrangement table to be selected. If such a 
file is printed on a real 3800 printer on the receiving node or another VM/SP node, the printout should be as 
the originator intended. If the same file is sent back to another non-VM/SP NJE system, the TRC bytes are 
re-inserted and the select CCW s removed. 

In addition, 3800 files have ASA carriage control characters changed to machine and machine X'09' CCTLs 
inserted in records without carriage control in the same way as other type print files (see B.3.5.1, "Store and 
Forward Transparency" on page B-27). Any spanned record in a file that RSCS is storing as a virtual 3800 
file, is always unspanned before it is stored. Hence for virtual 3800 files, these records also may have their 
type of carriage control modified by RSCS. 

The above processing does not cause any data to be lost but it does imply that RSCS modifies data on store 
and forward. This is a deviation from the protocol outlined in this document. However, RSCS does not 
intend to change this processing nor does it consider changing a desirable alternative. The current method of 
handling best insures the data is printed as its originator intended. 
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Version 2, Release I: 3800 support is the same as it is on Version 1, Release 3 except that 

• RSCS is always running on a level of CP which has virtual 3800 support and so the 3800 files are always 
handled the same way (as described here). 

• Virtual 3800 records sent without carriage control are not modified on forwarding. They are forwarded 
without cc. However, records sent with ASA carriage control are changed to machine carriage control. 
NDHDRCFM is changed to reflect this. 

• Spanned 3800 records are not unspanned when they pass thru an RSCS node. This is only done when 
the files are printed on the node RSCS is running on. 

• Data is not lost in any record which are store and forwarded. 

Support of SRCB X' Bf/ RSCS Release 3 will reject with a X'BO' RCB any file which it finds containing this 
SRCB (page mode records).: In Version 2.1 the above restriction is eliminated. RSCS will store and 
forward records with the x'BO' SRCB. It continues to throw these records away when it tries to print a file 
which contains them. 

Spanned Records: RSCS does not support spanned records in any releases below Release 3. Starting with 
Release 3, it will store and forward print file spanned records up to 32k bytes. It will originate spanned 
records for virtual 3800 files but will send these records with an SRCB indicating no carriage control 
(although the first byte in the record will actually be a machine opcode). 

Punch files containing spanned records will be rejected because they are longer than 80 bytes. 

Note: In Version 2.1 the above restrictions are eliminated and 3800 spanned records are sent with machine 
carriage control indicated in the SRCB. 

Release 3 will handle spanned records with machine carriage control and no carriage control when acting as 
an end node provided the maximum length field in the dataset header (NDHGLREC) is filled in correctly. 
ASA carriage control is not supported in Release 3 for spanned records if RSCS is the end node. 

In Version 2, Release 1 the above restriction is eliminated. 

B.3.5.2 Data Set Header 

Use of CP TAG Command: RSCS has no direct JCL equivalent which allows users to specify parameters 
for jobs or datasets. However, RSCS allows a file originator a limited method of specifying certain fields in 
the dataset header RSCS sends with a file. The originator can use this method to either override default 
settings of fields used by RSCS or to specifically indicate values he wants included for fields RSCS does not 
set. The CP TAG command is used to specify these parameters and it is described in detail in RSCS Publi­
cations. The TAG command can only be used for fields in the dataset header. There is currently no method 
to override job header fields set by RSCS. 

Multiple Data Set Headers: The protocol allows multiple data set headers to appear within a job. These 
headers may indicate different routing for a single dataset or many datasets may be grouped in the job 
because they are all output from its execution. In the second case, each dataset is preceded by a dataset 
header. RSCS handles these cases as follows: 

1. When a single dataset is received by RSCS with multiple destinations, the dataset is stored and for­
warded as separate files (one for each destination). 
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In Version 2.1 RSCS will only make separate files if the datasets involved are going out on different 
links. 

2. When any dataset within a job has different characteristics from any other in the same job, each dataset 
is stored and forwarded as a separate file. 

3. Spin datasets (flag NDHGF ISP on) are always stored as separate files. 

Note: When datasets are stored and forwarded as separate files, each file has the original job header and job 
trailer. 

Use of HOLD in Dataset Header: RSCS Release 3 does not respond to flag NDHGFlHD is the dataset 
header. This flag, if on, says that the dataset is to be held at its final destination not at the receiving node. 
Because RSCS does not process headers on all links (see section B.3.10.1, "VM-Specific Line Drivers" on 
page B-36), the final node is not always aware that this flag is on and it can not be checked and used with 
consistency in all cases. Therefore, the general principle is never to put the received file in HOLD. status. 

In Version 2.1, the above restriction is eliminated. 

B.3.5.3 Notification 

RSCS sends a notification message when the file is successfully transmitted on a link. (DMTxx:x.1471) 

B.3.5.4 Special Processing 

Print File Processing: If RSCS is the destination, it will try to print records with CCWs it does not under­
stand and will space after them. 

Punch File Processing: Punch files originated by RSCS Release 3 are sent as fixed 80 byte records without 
carriage control. In Version 2, Release 1 punch files may be sent either with as 81 byte records with 
machine carriage control, or as fixed 80 byte records without carriage control. This is specified by the file 
originator on the TAG command (PUNCC option). 

B.3.5.5 Job Output Routing 

Default Output Routing: When no specific routing is given (such as by JES2 OUTPUT or ROUTE state­
ments), output returned to RSCS from a job executed on a non-VM/370 NJE system goes to the system 
printer or punch and not to the reader of the user who originated the job. 

Fan - Out (Optimized) Support: RSCS will not send multiple data set headers with a file. If it receives 
multiple data set headers from another node, Release 3 will make multiple copies of the file. Version 2.1 will 
only make multiple copies in certain situations. See "Multiple Data Set Headers" on page B-30. 

Operator Rerouting: The TRANSFER command can be used by the RSCS operator (and by the file origi­
nator in Version 2.1) to re-route files to other nodes. In Release 3, this command only changes the tag 
block; it does not change the network header fields. Therefore, if the file gets sent to another node over an 
NJE link, the updated routing information will be lost. This restriction is removed in Version 2.1. 
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8.3.6 Stream Support and Control 

B.3.6.1 Multiple Streams 

RSCS supports only one stream of each type. For transmission, only a single stream (SYSIN or SYSOUT) 
can be active at a given time. For reception, a single SYSIN and a single SYSOUT stream may be active 
simultaneously. 

With Version 2, Release 1 the above restriction is eliminated, 

RSCS Networking supports only RCBs of X'98' for input and X'99' for output. RSCS rejects any other 
streams another system tries to send it. 

In Version 2, Release 1 the above restriction is eliminated. 

B.3.6.2 Stream Rejects 

RSCS will reject with an RCB of X'BO' a request to open any stream other than the first one of each type. 

In Version 2, Release 1 the above restriction is eliminated. 

B.3.6.3 Abnormal Termination Protocol 

Release 3: RSCS fully supports the abnormal termination protocol outlined in this document. Note that 
Release 3 will send both aborts and receiver cancels for a variety of error conditions which may not have 
been detected in prior releases. 

When RSCS receives either permission denied (when it asks to initiate a stream) or receiver cancel (when a 
stream is started), it puts only the file involved in HOLD status. The operator must use an RSCS command 
to free the file if he later wants to send it. No other files are affected and RSCS continues to use or attempt 
to use the stream for transmission. 

When RSCS initiates abnormal termination as either a receiver or a sender only the protocol is used to 
inform the other side of this termination. Operator messages are sent only to the RSCS operator and not to 
the other system operator. 

Version 2.1: When RSCS receives permission denied (when it asks to initiate a stream) it stops using that 
stream until either the RSCS operator resets that link, or until a receiver ready is received (X'DO') for that 
stream. Receiver cancel is still considered to be a file, rather than stream, control record. 

Whenever RSCS Version 2.1 initiates abnormal termination as either a receiver or a sender an operator 
message is sent to the remote system operator. Additionally, the file originator is also informed. 

B.3.6.4 Stream Initiation & Suspension 

Stream Suspension: Because RSCS Release 3 does not support multi-streaming, it does not react to indi­
vidual stream suspension. It does not check the low order 12 bits of the FCS. It will suspend all streams 
when the second bit (wait-a-bit) is on. When wait-bit is on, transmission remains suspended until an FCS 
with wait-a-bit off is received or the other side sends a OLE ACKO. RSCS does send wait-a-bit for a stream 
it is receiving when it only has one buffer left to hold the next input. 

In Version 2, Release 1 the above restriction is eliminated. 
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B.3.7 SNA Support 

RSCS Version 1 does not support SNA sessions for NJE. Version 2 does provide native SNA support. 

B.3.7.1 Data Flow Control 

The only Data Flow Control (DFC) function supported by RSCS Version 2.1 is RSHUTD. If any other 
function is received, RSCS will terminate the session with a CLSDST or a TERMSESS. 

B.3.7.2 Bind Parameters 

RSCS creates the bind from the bind image VT AM returns in the CINITR U which is passed to the RSCS 
LOGON exit after a SIMLOGON has been issued. 

VT AM gets this bind image from the Logon Mode Tables associated with the remote system's VT AM. 
Through use of RSCS START command parameters, it is possible to specify which Logon Mode Table 
entry is returned to RSCS, but the Logon Mode Table which is searched must be specified when defining 
the remote system to it's local VT AM. 

B.3.7.3 Function Management Headers 

Compaction: RSCS does not support compaction. If an FMH3 1s received RSCS will terminate the 
session. 

B.3.7.4 RU Composition 

RU Size Determination: The transmission block size is defined in RSCS ST ART parameters for each link. 
This value is used in both the signon record, and FMH type 4. 

On a received FMH4, the transmission block size is checked to verify it is 300 or greater. Actual trans­
mission block size is the smaller of the two values specified in the signon records. 

B.3.8 BSC & CTC Support 

B.3.8.1 CTCA Initialization 

RSCS Release 3 does not follow the procedure outlined in A.2.1, "Initialization" on page A-8. During this 
process, it always sends an SOH ENQ and will accept either another SOH ENQ or a OLE ACKO as a valid 
response. It then sends the I signon record. If the other side replies with a non-valid response, RSCS will 
resend SOH ENQ. If the other side sends an I signon record, RSCS will ignore it and still send the I itself. 

In Version 2.1, the above restriction is eliminated. 

B.3.8.2 Wait-a-bit Processing 

RSCS Release 3 does not reply with a NAK when it gets data when it has set wait-a-bit. Any data sent in 
such a condition is lost. When RSCS receives wait-a-bit from the other side, it responds in its normal time 
sequence (i.e. no special delay) with a null buffer. There is no difference as to response time as to whether 
the wait-a-bit was received with data or a null buffer. When wait-a-bit is received, null buffers are sent until a 
OLE ACKO sequence or a data buffer with wait-a-bit off is received. 

Version 2.1 will accept and process received buffers which have wait-a-bit set. It responds with a null buffer 
without any response time difference (i.e. no special delay). 
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B.3.8.3 Error Handling 

Initialization Error Recovery: RSCS does not follow the procedure outlined in Figure A-4 on page A-3. It 
re-tries any type of error 15 times and only terminates after this many errors or if there is no 1/0 device 
defined for the line. All retries involve rewriting the SOH ENQ. 

Normal (non-initialization) Error Recovery: RSCS Release 3 follows the actions in Figure A-5 on 
page A-4 except on command reject, bus out check, equipment check, data check, overrun and lost data, 
RSCS does not specifically diagnose the cause of the error. If this happens on a write, the data is resent. If 
it happens on a read, a NAK is sent. 

Version 2.1 follows the actions in Figure A-5 on page A-4 except for Data Check, Overrun, or Lost Data. If 
these errors happen on a write, the data is resent. If they happen on a read, a NAK is sent. 

B.3.8.4 Use of Null Buffers 

RSCS Release 3 uses null buffers only when wait-a-bit is set. It uses DLE ACKO for positive acknowledge­
ment when there is no data to send. 

In Version 2, Release 1 the above restriction is eliminated. 

B.3. 9 Accounting 

B.3.9.1 Accounting Records 

The VM/370 Network Accounting Card is recorded for all files transmitted and received by RSCS. 
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RSCS Network Accounting Card 
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44 

48 
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RSCS LOCAL USERID 

ACNTUSER 

ACNTDATE 

ACNTOID 

ACNTILOC 

ACNTDEST 

ACNTCLAS l ACNTINDV 

ACNTRECS 

ACNTTOVM 

RESERVED 

ACNTSYS 

l ACNTCODE 

The fields and bits are described below: 

SYMBOL disp len type default range 

RSCS 0 8 Character 

Local network USERID fixed by CP 

ACNTUSER 8 8 Character 

Originating location USERID 

ACNTDATE 16 12 Character 

l ACNTID 

l RESERVED 

l RECIO 

Data and time of record (MMDDYYHHMMSS) 

ACl\TOID 28 2 Binary 

Origin spool file ID 
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ACNTID 30 2 Binary 

Local spool file ID 

ACNTILOC 32 8 Character 

Originating location ID 

ACNTDEST 40 8 Character 

Destination location ID 

ACNTCLAS 48 1 Character 

Class 

ACNTINDV 49 1 Character 

Origin device type ('8N'= PUN/'4N'= PRT) 

ACNTRECS 52 4 Character 

Number of records in file 

ACNTTOVM 56 8 Character 

Destination location USERID 

ACNTSYS 72 5 Character 

System ID (Serial + Model) 

ACNTCODE 77 1 Character 

Transmission Code (01 = SEND/02= RECV) 

REC ID 78 2 Character 

Record identifier ('CO') fixed by CP 

8.3.10 Miscellaneous Considerations 

B.3.10.1 VM-Specific Line Drivers 

RSCS Release 3 was designed so that there is different code used to communicate with non-VM/370 NJE 
systems from that used to communicate with other RSCS systems. The result of this structure is that certain 
information about jobs and NMRs which is carried in the non-VM/370 NJE code is lost when sent thru an 
RSCS node. The headers and trailers described in this document are not sent on a link which goes from one 
RSCS system to another when a file originates on one of the RSCS nodes. Headers and trailers are not 
processed on an end node which receives a file on an RSCS-RSCS link. (See diagram in section "Formatted 
Commands" on page B-25 for an example.) 

B-36 NJE Formats and Protocols 



GG22-9373-02 

In Version 2, Release 1 the above restriction is eliminated. RSCS uses the same code to communicate with 
itself in this release as it does to communicate with non-VM systems. 
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B.3.10.2 User Exits 

There are no user exits in RSCS to examine headers, trailers or transmitted files. 

B-38 NJE Formats and Protocols 



GG22-9373-02 

B.4 POWER 

B.4.1 Supported Releases of POWER Networking 

POWER currently supports POWER Version 2 Release 1 as the only networking system. The same net­
working support is also available in SSX Version 1 Release 2, as this includes POWER as an integral part of 
the system. 

Version 2 Release 2 (V 2.2) is the most current level. It contained some NJE improvements in message and 
command routing, increased transmission buffer sizes, and RAS enhancements. 

B.4.2 Network Control 

B.4.2.1 Network Connection & Control Records 

POWER does not have a network path manager and supports only SRCB types I, J, and B. 

Any connection between POWER and JES2 must be predefined by a JES2 CONNECT statement. 

B.4.2.2 Network Addressing, Topology and Routing 

Naming Conventions: POWER supports up to 200 remotes (RJE stations) in Version 2.1, 250 in V 2.2, and 
both support an unlimited number of nodes. Remotes are defined during the POWER generation and are 
loaded during POWER initialization. Nodes are also pre-assembled and are loaded during the initialization 
phase. 

Remote workstations are referenced by Rnnn, where nnn must be three numeric characters. 

All members of a shared spool configuration must have the same node name in the network. They are dis­
tinguished by the node name qualifier. 

Parallel Links: Multi-trunk is NOT supported. 

Dynamic Route Changes: A new network definition table (NOT) can be loaded by the PLOAD operator 
command. This can be used to alter dynamically the network routing and topology. 

Network Routing: POWER does not support the Path Manager of JES2. All routing information must be 
predefined by the user with the aid of the PNODE macro. A route table is loaded into storage when 
POWER is initialized. This table may be dynamically replaced while POWER is active by means of the 
PLOAD PNET operator command. 

If a Job or OUTPUT is received from the network and the destination is not found in the Network Defi­
nition Table, then the Job/OUTPUT is put into 'HOLD' status in the transmission queue and POWER 
tries to send a message to the originating node and userid. 

Alternate routing is supported by POWER. If the prime route is not active, but the secondary route is 
active, then the secondary route will be chosen. Both routes will NOT be used together, i.e. as soon as the 
prime route is available all new transmissions will be sent over the prime route and the secondary route will 
cease to be used as soon as the current transmission finishes. 
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B.4.2.3 Transmission Recovery Techniques 

Jobs and OUTPUT data are handled on a store and forward basis. Responsibility for a unit of work does 
not pass from a transmitting node until it receives positive acknowledgment to the end of file which follows 
the Job Trailer Record. If transmission is broken off before that point, the receiver discards any data it may 
have received so far and the transmitter requeues its work for retransmission from the beginning. 

Transmission may be discontinued voluntarily or involuntarily: Voluntarily by either the transmitter or 
receiver, and involuntarily in the case of a line disconnection. In all cases the receiving system discards the 
job or OUTPUT data that it has partially received. In the case of voluntary termination of transmission, the 
transmitting system will always requeue the job or OUTPUT data for retransmission. 

If a line break occurs before the transmitter has sent end of file, the transmitter will requeue its work for 
transmission. If a line break occurs after the end of file is sent but before acknowledgment is received, the 
work is requeued in 'HOLD' status to avoid immediate retransmission. A message will be issued to inform 
the operator; he should ascertain whether the receiving system successfully received the entire job before 
releasing it or canceling. it. If the job were to be automatically retransmitted in this case, it might result in 
duplicate jobs on the receiving system. 

B.4.3 Commands & Messages (NMRs) 

B.4.3.1 Commands 

POWER builds an unformatted Nodal Message record (NMR) as a result of the PXMIT operator 
command. The syntax of the command is not checked by the transmitting system. The destination of the 
command is checked by the transmitting system and the command is rejected if the destination is not 
known. 

B.4.3.2 Store and Forward Transparency 

All commands and messages are only transmitted to their final destination if there is a path available. If the 
prime route is not available then any alternate route may be chosen. If no route is available then commands 
are thrown away but a message is sent to the originator informing them of the inability to deliver the 
command. Messages are thrown away if the route is not available without informing the originator. 

B.4.3.3 Formatted (Global) Commands 

Formatted commands are not supported by POWER 

B.4.3.4 Command Authorization 

POWER supports three types of command authorization, which must be specified on a node basis in the 
node definition table. The three levels are: 

• Network - node has the authority to control a lot of functions that the local operator can control. Trans­
mitters/ receivers can be started remotely and transmission flushed. No control is possible for local I/O 
devices. 

• JOB - node can only manipulate jobs or output which either originated with or are destined for that 
node. 
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• NOJOB - node is not allowed to manipulate anything within the network. Users are still allowed to do 
displays of queues on other nodes. 

B.4.3.5 Message transmission 

Messages are created by POWER in the following instances: 

• In response to a unformatted command 

• Via a PBRDCST command issued either by the operator or by any interactive user having authority. 

• For notification at end of execution of a job or on receipt of jobs or output. 

B.4.4 SYSIN (Job) Transmission 

B.4.4.1 Store and Forward Transparency 

All sections in the job header are forwarded without change. As an intermediate node, no sections are added 
to the job header. The operator at the S&F node can change the execution node of the job and this will be 
updated in the job header. 

B.4.4.2 Job Header 

The job header is created as soon as the job enters the POWER system. The header is used to store job 
specific data, e.g. execution destination, default print and punch routes, etc .. Segmented job headers are sup­
ported up to the maximum allowed by the architecture. 

POWER Section: The POWER section contains a field specifying the disposition of the job as specified in 
the * $$JOB statement. This is required because POWER allows additional dispositions to JES2/JES3. The 
section also contains user information from the * $$JOB statement. 

B.4.4.3 Job Trailer 

The job trailer is built as soon as the job enters the POWER system .. Since POWER doesn't use a lot of 
the counts that JES2/JES3 use for scheduling purposes, the majority of the fields in this record are not used 
and are set to defaults. 

B.4.4.4 Data Set Header 

Record Characteristics Change Section: This section is put into the job stream as soon as POWER deter­
mines that the stream may contain records greater than 80 bytes. This means that when a SYSIN stream is 
read from a diskette with a header that says 128 bytes, this section is sent directly after the Job header. There 
is also a POWER section appended to this section to allow the transmission of the diskette address used 
when reading the file. 

B.4.4.5 Acceptable Job Streams 

POWER cannot accept multiple POWER jobs between a job header and job trailer. A POWER job can 
consist of multiple job steps. 
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B.4.4.6 Notification 

When a job is first read in by POWER, the node and userid for notification are stored in the Job Header 
Record if 'NTFY =' was specified on the JOB card. This means that if a node, other than the originating 
node, is to be notified, then the originating nodeid is destroyed by the notify node name. 

If the job header contains a notify userid and the job is transmitted from its origin node for execution on 
another node, the job transmitter of all intermediate nodes will issue a message to the user indicating that the 
job has been transmitted. 

When the job completes execution, the execution processor on the execution node will issue a notification 
message to the user specified by the notify userid field and to the node specified by the origin node field. 

B.4.4.7 SYSIN Job Routing 

Use of System Qualifier: If the job is entered on a POWER system and will be executed on a POWER 
system, then there is the capability to ensure that a certain system in a shared-spool complex executes the 
job. The system qualifier is specified in the + $$JOB statement and is contained in the POWER section. 

Use of Userid: The userid field on the XDEST parameter can be used to route a job to a VM virtual 
machine for execution. If POWER is the target execution node, then the field NJHGXEQU is ignored. 

Operator Rerouting: POWER operators may change the execution node and userid for any job on the 
POWER queue by use of the PAL TER command. 

B.4.4.8 Assignment of JOBID (Job Name and Job Number) 

In POWER the JOBID is a combination of Job Name and Job Number. The POWER job number is a 
halfword binary number assigned by POWER when the job first enters the system. This number may not be 
unique within the POWER system. POWER uses the job name as the primary identifier for all system 
control, and the job number as a secondary delimiter. 

When a job is transmitted from one system to another the receiving system will assign the original jobname 
(from the Job Header) to the job that is being received. A new job number is always assigned to received 
jobs or OUTPUT. The new and original job numbers are displayed in the messages which are issued to 
acknowledge transmission of jobs or OUTPUT to the next node. The Job Header always contains the ori­
ginal (input system's) JOBID. The JOBID assignment procedure outlined above will be followed by both 
job receivers and OUTPUT receivers. 

If the OUTPUT has been segmented, then the job name will remain the same as the JOB and each segment 
will retain the original job number. 

B.4.5 SYSOUT (Job Output) Transmission 

B.4.5.1 1'JE Unit of Transmission 

Within NJE a unit of transmission is defined as being everything between a Job Header and a Job Trailer 
record. It may consist of several Data Sets of different characteristics. Within POWER spooling it is neces­
sary to differentiate between PRINT and PUNCH output, because there are separate queues for each type. 
This means that if output is received containing mixed OUTPUT types, i.e. PRINT and PUNCH data it 
will be split. 
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B.4.5.2 Store and Forward Transparency 

All SYSOUT data sets are forwarded through POWER transparently. A maximum length of spanned record 
as defined in the architecture is supported. No sections are added to the record by POWER although the 
user may decide to add his own section. 

Spanned Rec<>rds with Carriage C<>ntrol: POWER supports spanned records with carriage control both as 
intermediate node and as final destination. 

Trailing Blank Truncati<>n. Trailing blanks are truncated from all data both on spool and on transmission. 
The original record length is however retained and on receipt of a file, the blanks are appended. 

Print File Transparency: POWER Version 2 Release 1 converted all ASA carriage control to machine car­
riage control. Future releases of POWER will not convert any data before it goes to the physical device. 

B.4.5.3 Job Header 

The Job Copy count field of the job header is not used by POWER. This means that a user should use 
other means of specifying that he wishes to print multiple copies of his output. The default print and punch 
destination and userid fields in the job header are not used for SYSOUT as their information has already 
been copied to the data set headers. 

B.4.5.4 Job Trailer 

The majority of the fields in the job trailer are not used by POWER and are set to default values. 

B.4.5.5 Data Set Header 

The Data Set Header contains the information necessary to handle correctly OUTPUT data sets on the 
receiving system. It contains three types of information: 

• Identification (data set number) 

• Routing Control (destination node name and remote) 

• Data Set Characteristics (output class, copy count, FCB name) 

Data Set Headers exist by POWER as soon as any job has executed on a POWER node or OUTPUT is 
received from another node. They are built from information contained in the Job Header and in the 
POWER queue record, which in turn is built from JECL statements, if present. The Data Set Header is 
always present on POWER spool, even if the data set is not intended for transmission. The Data Set Header 
record is flagged as an internal record so that is will be ignored by local print/punch processors and external 
writers on the destination node. Certain information is retrieved from the Data Set Header record by the 
print/punch processor when the data set is finally printed/punched. 

POWER does not mix OUTPUT data types in one transmission stream. This means that if there is Print 
and Punch output to be sent, then this will be transmitted as two distinct transmissions, i.e. with two Job 
Headers/Job Trailers. 
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3800 section: POWER will create a 3800 section for all output for which a 3800 device had been specified 
at execution time. The values in the section will be taken from the values specified in the • $$ LST state­
ment or from the SETPRT defaults. 

Note: In VSE there are two sets of defaults for the 3800, the hardware defaults and the software defaults. 
Unfortunately a value of X'OO' in VSE means use hardware defaults and X'40' means use software defaults 
whereas in JES2/JES3 X'OO' means use software defaults and hardware defaults are unknown. This has 
meant that when POWER is the end destination, it must determine whether the file originated at a POWER 
node and when that is not the case, the defaults are converted. 

Multiple Data Set Headers: POWER does not create any multiple destination data sets. The receipt of 
multiple headers with no OUTPUT data in between indicates to the OUTPUT receiver that the data set has 
multiple destinations, and it will build multiple queue entries accordingly. When the data set is transmitted 
again it will be transmitted as multiple copies of headers and data. 

POWER always splits jobs when they are received, and never generates multiple dataset headers. 

B.4.5.6 Notification 

When a job's system output (or any part of it) reaches its ultimate destination, the OUTPUT receiver on the 
destination node will examine the userid in the job header. If 'NTFY =' was specified on the JOB card, the 
OUTPUT receiver will issue a message to the specified user indicating that the job's OUTPUT was received. 

B.4.5.7 Job Output Routing 

Default Output Routing: Unless otherwise specified on control statements, the default print and punch 
nodes are set the the origin node. The information is taken from the job header record. 

Operator: Rerouting: The operator can reroute any SYSOUT that is currently resident in his queue. Both 
the node and the userid can be changed. 

Fan-Out (Optimized) Support: POWER does not support fan-out. Any input stream containing multiple 
data set headers will be broken down into streams consisting of single datasets using the criteria specified 
below: 

POWER will keep all data sets belonging to a transmission together provided certain important criteria do 
not change. The criteria are as follows:-

• Target Node and Userid 
• Type of output, list or punch 
• FCB name 
• Priority 
• Output Class 
• Copy Count 
• Form name 
• 3800 Characteristics (Copy Group, Burst, Copy Index) 

If any of these characteristics change within one unit of transmission, then a new spool entry is built together 
with Job header and Data set header. This is necessary because the operator has the possibility to change the 
destination of any Job or OUTPUT which is in the spool file and make its destination the local node. This 
means that all entries on spool are capable of being processed locally. 
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B.4.6 Stream Support and Control 

POWER supports up to 7 job transmitters, 7 SYSOUT transmitters, 7 job receivers and 7 SYSOUT 
receivers per network line/session. The total number of job and SYSOUT streams concurrently active on 
any line/session cannot exceed 8. The operator has the capability to start and stop each individual stream. A 
console stream is always defined for every line/session and cannot be stopped by the operator. 

B.4.6.1 Stream Initiation & Suspension 

Operator Control (of Streams & Lines): The operator can start and stop any stream on any line/session. If 
the operator has network authority he can also manipulate the transmitters and receivers on another con­
nected node. The PACT and PDRAIN commands are used for this purpose. 

NJE Tasks: When the line is initialized, all receivers are set in active status, but only JOB transmitter 1 and 
OUTPUT transmitter 1 are set in active status. If the VSE operator wishes to activate more transmitters he 
may do so with the aid of the PACT command. The operator must enter:-

• PACT TRn,JOBIOUT 

where n is a number from 1-7 and corresponds to transmitter 1 to 7. The specification of J 0 B or 0 UT 
is necessary so that we internally may set the correct RCB and FCS bits and inhibit the starting of 
invalid combinations of JOB and SYSOUT transmitters, e.g. JOB transmitter 5 and SYSOUT trans­
mitter 4. 

Under POWER receiver tasks live only for the time span of one transmission, i.e. for everything between 
Job Header and Job Trailer. After the transmission is complete, i.e. the End-of-File record has been received 
and acknowledged, the receiver task detaches. The task will be created again when another RIF for the same 
RCB is received. The detaching of tasks saves resources and can be critical in small systems. 

Transmitter tasks, on the other hand; live for as long as there is anything in the transmit queue for the Node 
they are serving. As soon as there is nothing eligible in the queue, the task detaches and will be created again 
only when JOB or OUTPUT is placed in the transmission queue for this node. 

B.4.7 SNA Support 

B.4.7.1 Data Flow Control 

The only Data Flow Control (DFC) function supported by POWER is RSHUTD. If any other function is 
received, POWER will terminate the session with a CLSDST or a TERMSESS. 

B.4.7.2 Bind Parameters 

POWER does not negotiate any of the bind parameters. They are "hard-coded" and most of the parameters 
received by the other node are ignored. 

B.4.7.3 Functional Management Headers 

The session will be terminated if the FMH received by POWER is not acceptable. 
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Compaction: POWER does not support compaction for NJE transmissions. The fix for APAR DY33141 
allows POWER to accept and handle an FMH3, and decompacted inbound data. POWER will still not be 
able to compact outbound data. 

B.4.7.4 RU Composition 

RU Size Determination: The transmission block size is is defined in the network definition table. This value 
is used in the SIGNON record that is exchanged with the communicating node. The value that is received 
from the partner node is compared with the defined value and the smaller of the two values is taken. For 
SNA the maximum size allowed by POWER is 32,000. 

RU Multiplexing: POWER sends only 1 type of record in an RU and is not able to receive RU's con­
taining mixed record types. 

B.4.8 BSC & CTC Support 

B.4.8.1 BSC 

Buffer Size: For BSC, the maximum transmission buffer size allowed by POWER Version 2.2 is 1800. 

B.4.8.2 Error Recovery 

Initialization Error Recovery: POWER will retry on Bus Out Check and Equipment Check before termi­
nating. 

B.4.8.3 CTC 

The channel-to-channel adapter is not supported by DOS/VSE. 

B.4. 9 Accounting 

See page 4-7 in the "VSE/POWER Networking User's Guide", SC33-6140. 

B.4.10 Miscellaneous Considerations 

B.4.10.1 User Exits 

See page 4-7 in the "VSE/POWER Networking User's Guide", SC33-6140. 
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Glossary and Abbreviations 

This glossary defines NJE terms and other data proc­
essing terms used in this publication. For definitions of 
terms not included in this glossary, see IBM Vocabulary 
for Data Processing, Telecommunications, and Office 
Systems, GC20-I699. 

ACF /VT AM. Advanced Communications 
Facility /Virtual Terminal Access Method 

ACK (or ACKO,ACKl). In BSC, an affirmative 
acknowledgement, indicating that the previous block was 
accepted without error, and the receiver is ready to 
accept the next block of transmission. 

adjacent. In NJE, two nodes are said to be ·adjacent• 
if they are connected directly by a single link or session. 

AFP. Advanced Function Printing 

ASA. American Standards Association 

ASP. Attached Support Processor, also called Asym­
metric Multiprocessing Support - The predecessor to 
JES3. 

BCB. See "block control byte". 

BCB sequence error. This refers to a multi-leaving 
record beginning with an RCB of X'EO'. This record 
indicates that an error was detected in the BCB of the 
previous block. At this time, data has been lost, and the 
only correct response is to terminate the line and restart 
it. 

BIND. In SNA, a request to activate a session between 
two logical units. 

block control byte (BCB). A byte used to maintain the 
integrity of data during a multi-leaving transmission. 

BSC. Binary Synchronous Communication, or Bisyn­
chronous Communication Communication using 
binary synchronous line discipline in which transmission 
of binary-coded data between stations is synchronized 
by timing signal generated at the sending and receiving 
stations. 

CCTL. Carriage Control. The first character of an 
output record which indicates the placement of that 
record in the print or punch medium. 

CCW. Channel Command Word 

CES. See ·connection event sequence·. 

channel to channel adapter (CTC or CTCA). A feature 
on S/370 channels that allows two processors to com­
municate directly to one another. It is described in IBM 
S,1370 Special Feature Description: Channel-to-Channel 
Adapter, GA22-6983. Also see the IBM 3088. 

compaction. A method of reducing the length of records 
for transmission by representing certain 8 bit characters 
with only 4 bits. 

compression. A method of reducing the length of 
records for transmission by removing blanks and dupli­
cate characters. 

connection event sequence (CES). A number in each 
path manager record, based on the current TOD clock 
value (in GMT), to prevent the use of redundant path 
manager records by the Network Path Manager. 

control record. All records with an RCB with the low 
four bits of zero or an SRCB with the two high order 
bits of one. 

CPDS. Composed Page Data Stream. An architected 
set of control codes used to control page printers 
running in all-points-addressable (i.e., page) mode. 

CTC. See ·channel to channel adapter·. 
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data record. In NJE, this refers to all records with an 
RCB in the range 98-F8 and the range 99-F9 which do 
not have an SRCB with the two high order bits set to 
one. 

data set header (NDH or DSH). An NJE control 
record that generally precedes a unit of SYSOUT data. 
It may also appear in the middle of SYSIN data to indi­
cate a change in the format of the SYSIN data. 

DBCS. Double-Byte Character Set. A method of 
representing information, in which each character to be 
printed is represented by two bytes. This contrasts with 
EBCDIC, in which each character to be printed is 
represented by one byte. 

decompaction. The process of restoring a compacted 
record to its original form. 

decompression. The process of restoring a compressed 
record to its original form. 

DLE. Data Link Escape - a BSC control character 
used to provide supplementary line control characters. 

DOS/VSE. Disk Operating System/Virtual Storage 
Extended 

end of block (EOB). A multi-leaving record control 
block (X'OO') indicating the termination of a trans­
mission block. 

end of tile (EOF). This refers to a null record that is 
transmitted at the end of a job, following the job trailer, 
to indicate that nothing remains to be transmitted. It is 
acknowledged by a Stream Complete. 

end of record (EOR). A multi-leaving string control 
block (X'OO') indicating the termination of a logical 
record. 

end of transmission block (ETB). A BSC control char­
acter indicating the end of a block of characters started 
with a SOH or STX. 

end of transmission (EOT). A BSC control character 
indicating the end of a message transmission. 

ENQ. Enquiry - a BSC control character used to bid 
for a line, or obtain a repeat transmission of the 
response to a message. 
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EOB. See 'end of block'. 

EOF. See 'end of file'. 

EOR. See 'end of record'. 

fan-out. The ability in NJE to send a SYSOUT data set 
to multiple destinations without sending multiple copies 
down the same link. 

FCS. See 'function control sequence'. 

file. A collection of records represented by a job or a 
data set. 

FMH. See 'function management header'. 

function control sequence (FCS). Control bytes used to 
manage streams in multi-leaving transmissions. 

function management header (FMH). In SNA, special­
ized control format to select a destination and control 
the way data is sent or presented at the destination. 

HASP. Houston Automated Spooling Priority - The 
predecessor to J ES2. 

J CL. See 'job control language'. 

JECL. See 'job entry control language'. 

JES2. Job Entry Subsystem 2. An MVS system facility 
for spooling, job queuing, and managing 1/0. 

JES3. Job Entry Subsystem 3. An MVS system facility 
for spooling, job queuing, and managing l;O. 

JES3 global. In a JES3 complex, the processor respon­
sible for managing the complex, i.e. Controlling all input 
and output, insuring complex-wide data integrity, etc. 
The global also handles all networking functions. 

JES3 local. A processor in a J ES3 complex whose 
primary function is to run MYS jobs. Locals access the 
global for various services. 
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job. A job is a unit of work within the network. It con­
sists of all data beginning with a job header control 
record and ending with a job trailer control record. 

job control language (JCL). In OS/VS, an esoteric 
command language used to specify batch work. 

job entry control language (JECL). Specialized control 
language, interspersed in JCL, read by the job entry 
subsystem (JES2, JES3, or VSE/POWER). 

job header (NJH). The NJE control record that pro­
vides general information relating to the job as a whole. 

job network. A collection of peer-coupled systems con­
nected by communication links, using J\iJE protocols. 

job trailer (NJT). The NJE control record the termi­
nates the job and generally provides accounting infor­
mation. 

link. A connection, or ability to communicate between 
two adjacent nodes 

logical unit (LU). In SNA, a port through which an end 
user or application accesses the network in order to 
communicate with another end user or application. 

LRECL. Logical Record Length 

LU_O. Logical Unit Type 0. In SNA, a port through 
which two applications communicate using 
implementation-defined protocols. NJE uses such proto­
cols for SNA transmissions. 

multi-leaving (ML). Fully synchronized two-directional 
transmission of a variable number of data streams 
between terminals and/or computers using BSC facilities. 

MVS. Multiple Virtual Storage - an alternative name 
for OS/VS2. 

MVS/SP. Multiple Virtual Storage/System Product 

NAK. In BSC~ a Negative Acknowledgement, indi­
cating that the previous block was received in error, and 
the receiver is ready to accept a retransmission of the 
erroneous block. 

NCC. See "network connection control". 

NOH. Network Data Set Header - see Data Set 
Header 

network connection control (NCC). An l\JE control 
record used to establish or break a connection. Also 
used by the network path manager to send information 
about other NJE connections. 

network job entry (NJE). (I) A facility for transmitting 
jobs (JCL and in-stream data sets), sysout data sets, 
Gob-oriented) operator commands and operator mes­
sages, and job accounting information from one com­
puting system to another. (2) A facility that provides 
access to batch computing facilities from other host 
systems. It enables users to transfer work and data 
throughout a distributed network of batch computing 
facilities. CNJE' is not a part of 'Systems Network 
Architecture (SNA)', but is an application layer which 
uses SNA, BSC and CTC transmission facilities.) (3) 
The JES2 program product implementation of the NJE 
Protocol. 

network job interface (NJI). The original HASP, RSCS, 
ASP, or JES3 Programming RPQ implementation of the 
NJE Protocol. 

network path manager (NPM). A facility to manage the 
topology of a network through the sending, receiving 
and processing of network connection and control 
(NCC) records. 

NJE. See *network job entry". 

NJH. Network Job Header - see "job header". 

NJI. See "network job interface". 

NJT. Network Job Trailer - see 'job trailer". 

NMR. See ·nodal message record". 

nodal message record (N'.\tR). A record for transmitting 
commands and messages to other locations. 

node. A computer participating in an NJE network. 

nodeid. Node identifier. The name by which a node is 
known to all other nodes in a network. 
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notification. The sending of a message to an interactive 
user of an event associated with the processing of a job. 

NPM. See "network path manager·. 

null buffer. A transmission buffer containing only an 
RCB of X'OO'. 

OPTB. Output Parameter Text Block - an optional 
section in the data set header. 

path management record. In NJE, this refers to a 
record beginning with an RCB of X'FO'. It is a non­
compressed record and contains network connectivity 
information. 

permission granted. In NJE, this refers to a record with 
an RCB of X'AO'. It is used following a Request Per­
mission to Initiate Stream when the receiving system is 
willing to accept the new stream. 

permission rejected. In NJE, this refers to a record with 
an RCB of X'BO'. It is used following a Request Per­
mission to Initiate Stream when the receiving system is 
not willing to accept the new stream. This same code 
also goes under the name of Receiver Cancel, and is 
used whenever the receiver wishes to cancel the job that 
is being received. 

POWER. ~Priority Output Writers, Execution 
Processors and Input Readers•· - a spooling subsystem 
for VSE systems 

RCB. See "record control byte". 

receiver cancel. In NJE, this refers to a record with an 
RCB of X'BO'. This is used after a Permission Granted 
has been transmitted and the receiver wishes to termi­
nate the job on a stream. 

record. In NJE, this is defined as all bytes beginning 
with an RCB up to but not including the next RCB. 
This term encompasses Control Records, data records, 
and nodal message records. 
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record control byte (RCB). The byte that defines the 
stream for each record within a transmission buffer. 

record identifier (RID). The Record Identifier used in 
SNA transmissions. It is a three byte field made up of 
the RCB, SRCB, and a byte containing the length of the 
data record. 

request permission to initiate stream. In NJE, this refers 
to a record with an RCB of X'90'. It is used prior to 
transmitting a stream of data. The other system will 
either respond with a Permission Granted, or a Permis­
sion Rejected. 

request/response unit (RU). In SNA, an element of the 
Basic Link Unit containing data and data stream con­
trols. 

RID. See "record identifier·. 

RJE. See ·remote job entry•. 

remote job entry (RJE). Submitting a job, and receiving 
output, through an I/0 device that is connected to a 
computer via communications equipment. 

RSCS. Remote Spooling Communications Subsystem -
A program product for VM/SP, it is a special-purpose 
subsystem that supports the reception and transmission 
of messages, files, commands, and jobs over a computer 
network. 

RU. Request/Response Unit 

SAF. Store and Forward 

SCB. See "string control byte". 

scheduler work block (SWB). A structured data block 
containing the data produced by subsystem JCL verifica­
tion and internal processing. 

SCIP. Set Control Interval Processing 

SEGL. Segment Length 

SNA. (I) (Noun) See "systems network architecture". 
(2) (Adjective) Adhering to the Systems Network Archi­
tecture definitions. "SNA" is used to describe links, I/O 
devices, telecommunication controllers, etc. 

SOH. See "start of heading•. 

spool. Simultaneous Peripheral Operation On-Line (1) 
(Noun) An area of auxiliary storage defined to tempo­
rarily hold data during its transfer between peripheral 
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equipment and the processor. (2) (Verb) To use auxil­
iary storage as a buffer storage to reduce processing 
delays when transferring data between periph~ral equip­
ment and the processing storage of a computer. 

spoolid. Spool file identifier. A number between 1 and 
9900 that is assigned to a spooled file by VM spooling 
facility. 

SRCB. See "sub-record control byte". 

start of heading (SOH). In BSC, a character preceding 
a block of heading characters. 

stream. A logical flow of information. 

stream complete. In NJE, this refers to a record begin­
ning with an RCB of X'CO'. This is sent by the receiver 
after the transmitter sends an EOF. It is at this point 
that the transmitter may purge the job from its queue. 

string control byte (SCH). A byte within the data 
stream that is used in compression algorithms. 

sub record control byte (SRCB). Defines individual 
types of records within an RCB. 

SWB. See "scheduler work block·. 

SYSIN. SYSIN refers to a type of job which is 
intended to be processed as an execution type job by the 
operating system at the receiving node. After processing, 
SYSOUT is usually produced which is usually returned 
to the origin node. It is possible for a job to execute 
and produce SYSIN to be executed at the same or 
another node. 

SYSOUT. SYSOUT refers to the output from some 
program. When received by the networking component 
at the destination, it is not inserted into the execution job 
queue. It may be printed or punched immediately on a 
locally connected output device, or placed into a state 
from which a user or operator of the system may specify 
its further processing. 

systems network architecture. A formal definition of the 
format, protocol, and sequencing of information that is 
sent through a network. 

transmission block. A collection of one or more records 
to be transmitted over the network as a unit. Trans­
mission blocks are that portion of each transmission that 
is independent of the access method. 

transmission buffer. An area in storage for building and 
receiving transmission blocks. 

transmitter abort. In NJE, this refers to a record with 
an SCB of X'40'. It is used when a transmitter wishes to 
abort the job being transmitted. 

TSO. Time Sharing Option 

TSO/E. Time Sharing Option/Extensions 

TSS. Time Sharing System 

unit control word (UCW). The word in a block, multi­
plexor channel that is used to save the address for 
channel reconnect. A separate word must be defined for 
each CTCA for proper channel sharing. 

userid. User identifier. (1) (VM) the name by which a 
virtual machine and its user are known to others. (2) 
(MYS) the name by which a time sharing user is known 
to others. 

VM. Virtual Machine 

VM/370. Virtual Machine/370 

VSE. "Virtual System Extended". Another name for 
DOSJVSE. 

VSE/POWER. 'Virtual System Extended/Priority 
Output Writers, Execution Processors and Input 
Readers". A spooling system for VSE. 

VTAM. Virtual Telecommunications Access Method. 
A program product that controls communication and 
the flow of data in a computer network. It provides 
single-domain, multiple-domain, and multiple-network 
capability. VTAM runs under OSjVSl, MYS, VSE and 
VM/SP. 

workstation. An 1/0 device from which jobs can be 
submitted to a host for processing, and/or to which 
output can be returned. 

Glossary and Abbreviations X-5 
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