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How Pipelines Changed My Life — Or At
Least My Tooling in z/VM

Abstract: This presentation will show the value of
using PIPELINES in z/VM as a productivity tool
and for efficient use of sysprog time in z/VM.
PIPELINESs is a must in building, managing, and
administering z/VM systems. Adding PIPEs
knowledge to your skill set is well worth learning
and a must for tooling on z/VM.
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PIPELINES as a Productivity Tool

. Learning PIPE basics great productivity aid.
. Capturing CP and CMS command good place to start.

. As valuable as REXX.
. PIPE and REXX together an unbeatable pair.
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PIPELINES

PIPELINES is the PIPE program with a set of specifications. The
specifications are one or more programs known as stages.

. Stages are separated by the vertical bar. There is a connection from
the output stream from the stage to the left of the vertical bar to the
input stream of the stage to the right of the vertical bar.

. Data is passed left to right through a pipeline.
. Stages run independently co-ordinated by the pipeline dispatcher.

. Stages obtain data from the dispatcher or host interface and produce
to data to a host interface or to the dispatcher.

. Categories of stages.
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Useful Terms and Definitions

. A stage is a program point in a pipeline.

. An identifier for a stage that defines multiple data streams, one
for each occurrence of the label in a pipeline specification.

. Stream is data passing through a pipe (input or output).

. Arecord is a unit being passed on a stream

. Alabel on a stage identifier that defines multiple data streams.
. Labeled stage denotes multistream

. Standalone label stage connects to a stream

. A connector is at the beginning or ending of a pipelines
indicating how the pipeline is to be connected to the to streams
in the stage defining the pipeline.

I ) V/ME!ESC]L_JF{QES LTD
B Software * Consulting * Training



2
l//_MR—ESDU':‘@—D dkreuter@vm-resources.com

Software * Consulting * Training



V/_MF‘—ESDLF‘@'—TQ dkreuter@vm-resources.com

Software * Consulting * Training



Filter and Selection Stages

. Chop, strip, count, snake, sort, locate, nlocate, find, specs,
pad, split, reverse, change, between, inside, frlabel,
tolabel, not, merge, take, drop, duplicate, deal, tokenize,
unique, pack, unpack,

. ..... and much more.
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Places to Execute Your PIPE

. CONSOLE

pipe literal query time | CP | take 1 | console

iTIME IS 08:23:59 EDT SATURDAY 06/18/186
Ready;, T=0.01/0.01 08:23:59

. REXX Container;

P

"PIFE .

"literal QUERY TIHME
Ccp
take 1
console

E'Xit

Ready; T=0.01/0.01 08:28:59
docp
TIME IS5 0&8:29:02 EDT SATURDAY 06/18/716

Ready: T=0.01/70.01 0&8:290:02
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'First stage'
Console

ended when null
string entered
or the EOF
String is found
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Read from the

CONSOLE then = "

echo to
console, end
when END!
entered
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Gotftta start
somewhere!
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CP with stage string | oevee sierand
and input stream

pipe literal query time | literal Query userid exp|cp indicate]|cons
AVGPROC-000% 01

MDC READS-000001/SEC WRITES-000001/SEC HIT RATIO-100%
PAGING-1/SEC STEAL-000%

Q0-00000(00000) DORMANT-00004
Q1-00000(00000) E1-00000(00000)
Q2-00000(00000) EXPAN-001 E2-00000(00000)
Q3-00000(00000) EXPAN-001 E3-00000(00000)

PROC 0000-000% IFL

LIMITED-00000

MAINT AT VMR1

TIME IS 13:01:24 PST FRIDAY 04/29/2011

CONNECT= 00:13:03 VIRTCPU= 000:00.02 TOTCPU= 000:00.04

Flow: When string present on CP stage
Issue first then process the input stream.
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Recently needed to do this...

Take output of CP QUERY DASD and
display RDEV and VOLSER

query dasd
DASD 0300 CP SYSTEM LI0300
DASD 0302 CP SYSTEM DS0302

0
0
DASD 231B CP SYSTEM LI231B 8

DASD 231C CP SYSTEM LI231C
Ready; T=0.01/0.01 09:48:54

0300 LI0300
0302 DS0302
> 2318 LI2318B

231C LI231C
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Recently needed to do this...

Take output of CP QUERY DASD and
display RDEV and VOLSER

pipe literal query dasd | cp |specs w2 1 w5 nw | console
0300 LI0300
0302 DS0302

2318 LI231B
231C L1231C
Ready; T=0.01/0.01 09:55:15

SPECS stage
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SPECS: A Most Powertul Stage
Powerful Stage!

. Powerful stage.

. Practically a programming language!
. Output records created from:

.Input records contents
SPECS stage

. Multiple input and output streams

. Can compute numeric expressions, compare data, maintains
counters, data conversions and can do conditionals

.Constants

.Internal data
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Powerful Stage

SPECS: elements

. The basics:
. Eye ko ooh ah:

:I(;]cr)):\tersion S P E CS Stag e

Output
Alignment
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Basic specs: Input Conversion Output Alignment
type cities list a

Austin

Seattle

Boston

Kansas City

Toronto

pipe < cities list a

| specs /Cities:/ 1 1-* strip nw /with SHARE conferences?/ nw
| console

Cities: Austin with SHARE conferences?
Cities: Seattle with SHARE conferences?
Cities: Boston with SHARE conferences?
Cities: Kansas City with SHARE conferences?
Cities: Toronto with SHARE conferences?
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pipe < cities list a|specs 1-* nw.1l5 center 1-* c2x nw.26|console

Austin C1A4A2A3899540404040404040
Seattle E28581A3A39385404040404040
Boston C296A2A3969540404040404040
Kansas City D28195A281A240C389A3A84040
Toronto E396999695A396404040404040
input
conversion

output

lx) IM_MQELJQ dkreuter@vm-resources.com
[0}

are * Consulting * Training



specs /Cities:/ 1 1-* strip nw /with SHARE conferences?/ nw

input

output

input

conversion

output

input

output

lx) IM_MQELJQ dkreuter@vm-resources.com 25
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S P E C S . WO rd S Powerful Stage

specs w2 1 w5 nw

Take output of CP QUERY DASD and display Specification
RDEV and VOLSER. “take the 2" word of input list using
record place in column 1 of the output and take ;}gg;zgm
word 5 of the input records and place in the next Column
blank delimited position in the output record” number used
for output
pipe literal query dasd | cp |specs w2 1 w5 nw | console pOSitionS,

0300 LI0300
0302 Ds0302

231B LI231B

231C LI1231C
Ready; T7=0.01/0.01 09:55:15
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Add a title with the PREFACE stage

pipe literal query dasd | cp|specs w2 1 w5 nw
| preface 1iteral RDEV VOLSER

| cons

RDEV VOLSER

0300 LI0300

0302 DS0302

2318 L12318
231C L1231C
Ready; T=0.01/0.01 10:11:20

“‘Use the PREFACE stage to invoke another stage or subroutine pipeline, write
the records produced by that stage or subroutine pipeline to its primary
output stream, and then copy all records from its primary input stream to its primary output stream.”
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“‘Use the PREFACE stage to invoke another stage or subroutine pipeline, write
the records produced by that stage or subroutine pipeline to its primary
output stream, and then copy all records from its primary input stream to its primary output stream.”

pipe literal query dasd | cp|specs w2 1 w5 nw
| preface literal RDEV VOLSER]|cons

RDEV VOLSER

0300 LI0300

0302 DS0302

é3lB LI231B
231C LI231C
Ready; T=0.01/0.01 10:11:20

The "PREFACE LITERAL RDEV VOLSER” stage puts the string
RDEV VOLSER in the primary output stream. Then all the
remaining records are copied unchanged to the primary output
stream. So it is great for creating a title!

I- , ) W RESOURCES LTD
B Software * Consulting * Training




I/M RESOURCES LTD

Software * Consulting * Training

dkreuter@vm-resources.com

29



) W RESOURCES LTD

Software * Consulting * Training

dkreuter@vm-resources.com

30



J V/_MF*—ESDUH@LTQ dkreuter@vm-resources.com

Software * Consulting * Training

31



J V/_MF*—ESDUH@LTQ dkreuter@vm-resources.com

Software * Consulting * Training

32



PIPELINE CONCEPTUAL TOPOLOGY
CASE STUDY #2: Multistream output

Primary input stream Primary output stream

l i

321P I P E

RecordsPIPE123 concept
and321PIPE
processed by Locate.

Primary output stream ——— 321P|PE
contains the matched
record and the

secondary output stream
contains the unmatched
record.

Secondary output stream
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PIPELINE TOPOLOGY CASE STUDY #2:
Multistream output: The PIPELINE

Primary input stream

pipe (end ?) ? literal 32 1 PIPE

T |Literal 12 3 PI PE

| L: Locate /1 2 3/

| CONSOLE

? L: Primary output stream

| INSERT /N F ->/

| console l
PIPE123 s lOCate / 123/ w— PIPE123
321P I P E

concept

123PIPE
NF->321PIPE TBZHDIPE

Secondary output stream

I. : ) V/L/I RESOURCES LTD
- Softw

are * Consulting * Training




Primary input stream Primary output stream

l l

Secondary input stream
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Primary input stream Primary output stream

l l

pipe (end ?)
?

< cms filel a

| f: fanin

| > CMS OUTFILE A
? < cms file2 a

| f:

|

Secondary input stream
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PIPELINE CONCEPTUAL TOPOLOGY CASE
STUDY #4: Multistream input and output

USER LGLOPR NOLOG 32M 32M ABCDEG /* remembrance of things past */
ACCOUNT ACT1 PROP

MACH XA PIPE (end ?),

IPL 190 ?,

CONSOLE 009 3215 < UDA,

SPOOL 00C 2540 READER A | strip,

SPOOL 00D 2540 PUNCH A | L: LOCATE Wl /USER/,
SPooL OOE 1403 A | specs w2 1.10 ,

LINK MAINT 194 194 RR | J: JUXTAPOSE |,

LINK MAINT 190 190 RR | CONSOLE,

LINK OPERATOR 191 291 RR

USER TOOLS NOLOG
*MDISK 0191 3390 0000 End VMR191 RR
MDISK 0192 3390 0000 End TOOLS RR ALL SOME FEW

?,

MDISK 191 3390 1827 001 VMRRES MR READ WRITE L:,
| abbrev MDISK 2 ,
| 3

LGLOPR MDISK 191 3390 1827 001 VMRRES MR READ WRITE
TOOLS MDISK 0192 3390 0000 End TOOLS RR ALL SOME FEW
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Primary output stream Primary input stream

l l

Secondary output stream Secondary input stream

4
l//_MF*—ESDU':‘@Q dkreuter@vm-resources.com

Software * Consulting * Training



V/—MF‘—ESD‘—P@Q dkreuter@vm-resources.com
Software * Consulting * Training

40



4
l//_MF*—ESDU':‘@Q dkreuter@vm-resources.com

Software * Consulting * Training

41



l//_MR—ESDUF!@_D dkreuter@vm-resources.com
Software * Consulting * Training

42



) l//_MF‘—ESDL":‘@'—TQ dkreuter@vm-resources.com

Software * Consulting * Training

43



J V/_MF*—ESDUH@LTQ dkreuter@vm-resources.com

Software * Consulting * Training

44



) W RESOURCES LTD

Software * Consulting * Training

dkreuter@vm-resources.com

45



) W RESOURCES LTD

Software * Consulting * Training

dkreuter@vm-resources.com

46



) W RESOURCES LTD

Software * Consulting * Training

dkreuter@vm-resources.com

47



- pipe cp query time |> CPQT LISTING A replaces-->
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pibe cp query time | >> CPOVL LISTING A Appends >
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Default is AT BLANK

i)
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SORT

Filter

. Not a First stage — sort input records

Abercrombie, Neil, Hawaii, 1lst
Acevedo-vila, Anibal, Puerto Rico, At Large
Ackerman, Gary, New York, 5th
Aderholt, Robert, Alabama, 4th
Alexander, Rodney, Louisiana, 5th
Allen, Tom, Maine, 1st

Akin, Todd, Missouri, 2nd
Andrews,Robert E., New Jersey, 1st
Baca, Joe, California, 43rd

Bachus, Spencer, Alabama, 6th

Baird, Brian, washington, 3rd

Baker, Richard, Louisiana, 6th
Baldwin,Tammy, Wisconsin, 2nd
Ballance, Frank, North carolina, 1st
Ballenger, Cass, North Carolina, 10th
Barrett,J.Gresham, South carolina, 3rd
Bartlett, Roscoe, Maryland, 6th
Barton, Joe, Texas, 6th

Bass, Charles, New Hampshire, 2nd

Beauprez, Bob, Colorado, 7th
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Sort by state
or territory
(field 3)

pipe < members listall *
| sort fs , f3

| TAKE 20',

| CONSOLE
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Filter

XLATE

. XLATE replaces characters according to a translate table.
. Useful for proper collating of hexadecimal devices addresses

pipe_literal 1 A 2 B pipe 1iteral 1 A 2 B
Isggl1t |split
|cons | xTate A-F FA-FF
A |sort|xlate FA-FF A-F
B | console
1 1
2 2
A
B

WRONG

CORRECT
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Filter

XLATE

. XLATE replaces characters according to a translate table.
. Useful for proper collating of hexadecimal devices addresses

XLATE A-F FA-FF changes hex pipe literal 1 A 2 B
character to be larger then 0-9

|split
| xTate A-F FA-FF
| sort|xlate FA-FF A-F

XLATE FA-FF A-F changes it back! | console

W™> N

CORRECT
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SORT

Filter

. Not a First stage — sort input records

Abercrombie, Neil, Hawaii, 1lst
Acevedo-vila, Anibal, Puerto Rico, At Large
Ackerman, Gary, New York, 5th
Aderholt, Robert, Alabama, 4th
Alexander, Rodney, Louisiana, 5th
Allen, Tom, Maine, 1st

Akin, Todd, Missouri, 2nd
Andrews,Robert E., New Jersey, 1st
Baca, Joe, California, 43rd

Bachus, Spencer, Alabama, 6th

Baird, Brian, washington, 3rd

Baker, Richard, Louisiana, 6th
Baldwin,Tammy, Wisconsin, 2nd
Ballance, Frank, North carolina, 1st
Ballenger, Cass, North Carolina, 10th
Barrett,J.Gresham, South carolina, 3rd
Bartlett, Roscoe, Maryland, 6th
Barton, Joe, Texas, 6th

Bass, Charles, New Hampshire, 2nd

Beauprez, Bob, Colorado, 7th
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Sort by state
or territory
(field 3)

pipe < members listall *
| sort fs , f3

| TAKE 20',

| CONSOLE
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LOCATE, FANIN, and ELASTIC E

. Organize the output nicer! Use the FANIN and ELASTIC stages.

pipe (endchar ?) ? cp query dasd |L: locate /OWNED/

| F: FANIN

?

L: |insert /--->/ |ELASTIC |F:

DASD 0123 CP OWNED VMRRES

| console

DASD 0126 CP OWNED VMRSPL 1
DASD 0127 CP OWNED VMRPAG 1

--->DASD
--->DASD
--->DASD
--->DASD
--->DASD
--->DASD
--->DASD

0124
0125
0128
0192
0500
1127
F123
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CP
CP
CP
CP
CP
CP
CP

SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM

VMRWO1
VMRWO2
VMRWRK
TOOLS

MAI500
VMRNEW
VMRVMR

50

CORRRFRRFA

FANIN combine multiple input
streams into a single output
stream. Can use more than two
input streams.

ELASTIC buffers enough records
to avoid a stall. Can use single or
multiple input streams.




LOCATE and ELASTIC

Filter

pipe (endchar ?) ?

cp query dasd|L: Tocate /OWNED/|E: ELASTIC]|console

? L:
| insert /--->/ |ELASTIC |E:

DASD 0123 CP OWNED VMRRES 50
DASD 0126 CP OWNED VMRSPL 1
DASD 0127 CP OWNED VMRPAG 1
--->DASD 0124 CP SYSTEM VMRWO1l
--->DASD 0125 CP SYSTEM VMRWO02

--->DASD 0128 CP SYSTEM VMRWRK
--->DASD 0192 CP SYSTEM TOOLS

--->DASD 0500 CP SYSTEM MATI500
--->DASD 1127 CP SYSTEM VMRNEW
--->DASD F123 CP SYSTEM VMRVMR

CORRRFRRFA
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ELASTIC with two input streams
copies primary input stream
records to its output stream and
buffers secondary input stream
records. When EOF reached on
primary output stream it starts
writing from the buffer to the
primary output stream, continuing
to buffer secondary input stream
records.



multistream

FANIN topolgy

. Consider the topology.
. FANIN supports multiple input streams.
. Has one output stream

. “drains” input stream in consecutive order unless streams specified
as parameters

?\ an F:FANIN 0 e
Q,i, o S

— = g
=

l-, ;) l/./,UBESC‘L—PCES LD dkreuter@vm-resources.com
Softw:

are * Consulting * Training



. Consider the topology.
. Drains input stream in order.
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. Consider the topology.
. Drains input stream in order unless instructed otherwise
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Show on the same
record the instrument
each jazz great plays!
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Read INSTRU MENTS

Send matches to primary output others to secondary output

Place word 2 in column 1 of output record (1 record
buffer)

Preface secondary input record with
instrument name

279 pipe: records that do not contain instru

Standalone label — output records on
secondary input stream to JUXTAPOSE
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How Pipelines Changed My Life — Or At
Least My Tooling in z/VM

Abstract: This presentation will show the value of
using PIPELINES in z/VM as a productivity tool
and for efficient use of sysprog time in z/VM.
PIPELINESs is a must in building, managing, and
administering z/VM systems. Adding PIPEs
knowledge to your skill set is well worth learning
and a must for tooling on z/VM.
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