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Course Description

Audience

Experienced run designers who build and maintain MAPPER runs.

Prerequisites

SE 1564 - MAPPER Basic Run Design, and at least six months
current run design experience.

Objectives

Upon successful completion of this course, the student should be
able to

o Understand internal MAPPER run processing; especially I/0
handling corncepts and their effect on MAPPER runs and the
system.

© Analyze various efficiency methods and apply them to the
MAPPER system.

o Use advanced run design techniques to design and maintain
more efficient MAPPER runs.

Description

This course provides the experienced MAPPER run designer with
tools and techniques to design and maintain complex but efficient
runs. Emphasis is placed on efficiency techngiues; lectures are
enhanced by hands-on exercises to apply methods of analyzing and
improving run efficiency.

Topics

Internal MAPPER Overview

Run Efficiency Analysis Tools
Run Recovery

Screen Design

Advanced Work With Vvariables
Unisys System V Interface
Networking

c00O0COO0OGCOC

Duration

5 days

AL 2801 ’ ‘ v
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Agenda

Day Module Topics

1 Introduction and Welcome

1 1 MAPPER Overview

System sign on

User sign on

PreRun

MAPPER database files
Drawer table

RPT table

Page table

Summary

Exercise

000000000

1 2 Basics of RCR Execution
RCR structure

Control bank

Memory allocation
Memory manager

Buffers, blocks, and 1/0s
Output area

Run interpreter
Function processing

RCR characteristics
Report size calculation
@CAH statement

Summary

Exercise

0000000000000

Efficiency and Analysis
o 1I/0s

o LLPs

o DLPs

©0 Analysis tools

o Accounting log

0 ELOG statement

o Interim vs. noninterim displays
o LOGLA

o RUNA

o Summary

o Exercise

AL 2801 ‘ vii.
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Day

Module

Topics

4

Recovery Concerns and Techniques
System recovery
Update functions
Report size
Results

Duplex files
System restoration
Purges

Checkpoint reports
Deferred updates
@DFU statement
Summary

Exercise

000000 0CQOOOO0QO

Advanced Variable Concepts
o Variable review
0 Standard names
o] QUSE statement
o Variable table
o Variable stacks
(o} STACKS

o @PSH and @CLV statements

o @POP, @PEK, and @POK statements
o @RMV and @XCH statements

o] BVT

0 ~VARIABLE run

o Summary

o Exercise

Efficient Run Structure

Modular Run structure

Label table

Label definition lines

@BLT statement

@CLT statement

@GTO statement

Computation GTO

GTO RPX

Subroutine review

@RSR, @CSR, and QESR statements
@CALL and ERETURN statements
@RUN and @LNK statements
@XQT statement

0O0000000000O0O0O

viii
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Day Module Topics

Abort routines
@RAR statement
Error routines
@RER statement
Summary
Exercise

0000O0O

4 7 Screen Design Techngiues
INPPUTS

INVARS

INVR1S

INSTRS

@LFC and @SFC statements
@OUM and @FMT statements
@CHD and @KEY statements
Forced transmit

Summary

Exercise

00000O00O0OO0O0

sic Screen Control Techniques
@OUT statement with options
4-to-1
5-to-1
@SC statement
Cursor control commands
Screen editing commands
Field attribute commands
Emphasis commands
Special commands
Summary
Exercise

00000000000&

5 9 Indexing Schemes

Binary find

Sorted data reports

@BFN statement

Creating an index report
Using an index report
Number generation
Summary

Exercise

00000000
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Day

Module

Topics

10

Interfacing with UNIX

OC0000000O0O00O0O0O

UNIX overview

Types of UNIX files
UNIX file structure
UNIX filename syntax
MAPPER and UNIX

@FIL statement

Data control commands
@RET statement

@UNX statement

@XUN statement
Summary

Exercise

AL 2801
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About This Course

Curriculum Information

This course, U Series MAPPER Advanced Run Design (AL 2801), is
the fourth in a series of MAPPER training courses produced by the
Unisys Education Center in Princeton. Other MAPPER courses in
the MAPPER training path include:

SE 1562 - MAPPER User Workshop for Programmers

o
o SE 1563 - MAPPER User Workshop for Business Users
o SE 1564 - MAPPER Basic Run Design

Al 2801 xi
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Module Objectives

Upon completion of this module, you will be able to:

1. Identify the steps required on the MAPPER system for user
sign-on.

2. Define the purposevand content of selected system tables.

3. List characteristics of the MAPPER database.

UE-8498 1-1
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MAPPER Overview

T MAPPER
MAPPER Software
9 System Tables
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e § Processes
poiee
Reports
Leog.o
ﬁmk Fw«fr;mr: ea. ! Memory
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vk ooy

UNIX
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Bringing MAPPER up on UNIX

RESTART /INIT ———1

MAPPER

UNIX

Vi-2

UE-8498 ' 1-3
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Executing MAPPER

MAPPER logon L

MAPPER

Sforert -- -7
A < t} H
v1i-3
pC Degianer  lor Khmen
v
- \ I
Sor T 4 )
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Executing MAPPER

MAPPER logon ( without -t option )

Y Configuration MAPPER
with -t option Table 7
Unit Table
<id|e |OQO> v o Shaive m Takle
— (% ~awed To s o)

Oenp (;Ar*ms*aifzms; e u:‘.\;?‘f«t;‘

S % S T
) The £ peae togn ¥ 2

l/\/pfow!r; } 6\'
A o/

Vi-4
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User Sign-on

User sign on

Juser - id,dept#,password pety o 2F
/7 Witeo gk
idle | L
< ldle logo> User MAPPER
Registration
Report
User’s D-bank
C/Our wg{‘};({tﬁ sf&t.ﬁl)
< active logo >
V1-5
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User Registration Report

.DATE 27 JUN 89 15:37:34 RID 7F 18 JUL B9 MAPCOORD
.USER REGISTRATION REPORT F0032

REPORT FOR DEPARTHENT' ‘Dept. name’
. -RADRDDAAF SSSMMUDEL CTAICDCCPELASSDPFLRSSOMBDROVSBR ---->

* - PASS .USER. UDPELRDDNRUOCUPEXOHORNAAAASXZUXQPRUNFETOSF SCWEYGE [ -~ -->
* USER-ID . WORD . CAB.NRRPRWOTDHDRHDDL TCGTTDBTLUWIRXXQWTNGMNSKGNGRNRSRTL---->

>

HUNNEMAN 2 —
JSTEWART 20 X X ———ad
BURGESS 20 ————>
CREED 20 X X -
J[SJOE 0 XWWWWMWWX---->
Q 0 X D
..». END REPORT ..... .
x T wiean & [oF SN ’" 2L BT A ¢ i«;-_ A Ly"i @

V1i-6
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Search Sequence

After the active logo appears, MAPPER must interpret what
appears next on the control line:

o Manual function a user may execute?

¢

- Cy 2. S NOU F&rw/\ Vssis S

c Department run?
o Global run?

o None of the above <Sorry, unable to process
your request>  [~vuE)

AN

Te ﬁe;\zg:ef o LA A 4 u/ut» o ﬂ‘e’é’;;

vl y L
e {\), S‘Eﬁf_{ “»‘A«}' 0 {Mx A A L= ,1, [ 4 emr‘sv,u-’%
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PreRun

A MAPPER routine started if a manual function is
not located in the user’s D-bank.

Determines if the entry is a valid run name.

Checks department/master run registration report
for applicable restrictions.
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Run Registration Report

* RUN NAME .  USER

DATE 28 SEP 89 15:03:31 RID 7E
RUN REGISTRATION REPORT FOR DEPARTMENT: 'Dept.

03 JUL 86 MAPCOORD
name’
.UNIT.DRAWER. RPT.F. B.TIME . E.TIME .

s 58 T
L P

WEEKRP 2 1 ’

HONTHRP d 2

QUARTRP do 3

.+« END REPQRT .....

{
A
rﬂ‘}-ﬁ%(&%x,o s
‘.‘W} @ ‘ {
f@f\fﬁ(M\t«F ""Cf\w‘:wﬂ,oﬁ

.

E0030
1/0 .LINES. CABINETS . RESPONSIBLE .M.ST. PHONE
1000 2000 0,2,20 smith 780
1000 2000 0, © burgess 457
1000 2000 20,22 stewart 543
1000 2000 20,22
1000 2000 20,22

eeses END REPORT .....

‘(:0 e 0L Q/‘.A ~

i t
Q g &R e rua

EaN

b‘/ %i{d\ fiﬁ 2 évm “f&i LS S NS

{

I3
Lo

V1i-7
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MAPPER Database

3¢
2 14
1 T
| —
— —
N—__
Master
\_______/
Result
\'\__/‘\-——-—*
"
\\-*___,//1
—

Vi-8
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MAPPER Database Files

o Maximum of 14.

o Standard UNIX or character special files.

/’/
)2
e
P o Maintained in "round robin" method.
U X s fﬁv:'f«ji z\i;_;fs f{,é/ai‘j .

1-12 ' UE-8498
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MAPPER Database Files

Report
1
‘ »
3
4
5
6
7 Y

File

File

V1-9



MAPPER Overview : Student Guide

Additional System Tables

o) Drawer table
o RPT table

o Page table

1-14 ' UE-8498
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Additional System Tables

‘ [
MAPPER
RPT
Tables =
i m ‘V\oiﬂg 32K+ Lot VAR g
Ay Vi
Drawer
Table
Page
Table
Memory

V1i-10
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o

o

o

Drawer Table

Created at system initialization

One per MAPPER site; always resident in memory

Points to the RPT tables

UE-8498



Student Guide MAPPER Overview

Drawer Table

AREXRREARRRRREARAXXAEREEEREEERE AR EREREELEERRERARERERE R TR AR ERERE RN LR

* DRAWER TABLE *

T RA AR Ao 0 Ao Aok ok AW AR AR F WA AR AN AR AR AR TR AR AR AR R w R XK AR AW e de R AW AN deok s

R P DRWR-RVF L CHR MXRD RZ RTF--DAD RTCAD RTU PZ PTF--DAD PTCAD PTU

11 1 00 831021 5 12159 1aeD00 4000 1 2 4 1ad000 4000
11 2 00 81000 5 1938 0 01 1 245 0 o0
11 4 008 181 1 346 .0 01 1 353 0 o
11 6 00140 10 1 2 340 0 01 1 362 0 0
11 10 00 8 46 1 2 346 0 01 2 348 0 0
11 12 0024 131 2 705 0 0 1 121847 0 0
11 16 00 8 21 1 1 441 0 01 1 443 0 0
11 20 00264 27 1 2 439 0 01 2 440 0 0
11 24 00 8 41 1 500 0 00 0 O 0 0
11 2 00140 2 1 1 5031c40004000 0 0 O 0 0
11 30 00 140 2000 10 1 527 1b8000 4000 1 2 493 0 o0
11 32 00140 104 1 1 537 1c3000 4000 1 2 524 U

Vi-11

UE-8498 . ' 1-17
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RPT Tables

o Created at system initialization
o One maintained for each drawer on the system

o Information about each report in the drawer is
contained in the associated table:

- Number lines total
- Number lines in header
- Address on disk

o Can point to page table

1-18 ' UE-8498
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RPT Tables

(T2 224X XXX X2 X 2 X222 22 X222 X2 222222 XXX X2 2222222 2R s X
* RPT TABLE *
* CAB-2 DRAWER I - 040 *
I EXILL SIS R R R XS A2 S X2 X2 222 2222 R X 22X XX LA SRS 2 X XL
CXWREV rpt 1lines hdr upd bsz dev dad 1link
001000 0 40 1 0 1 2 595 -1
001000 1 141 3 0 2 1l 20812 111
2 2 483 -2
001000 2 90 3 0 2 1 20814 -1
001000 3 246 3 0 2 2 597 0
2 1 20816 112
2 2 1789 -2
001000 4 175 3 0 2 1 20818 1
2 2 599 -2
001000 5 32 3 0 1 2 603 -1
001000 6 51 3 0 2 1 20820 -1
001000 7 71 3 0 2 2 601 -1
001000 8 93 3 O 2 1 20822 -2
1 2 604 -2
001000 9 112 3 0 2 1 620 5
1 2 607 =2
001000 10 13 3 0 1 1 622 -1
001000 11 41 3 0 1 2 608 -1
001000 12 54 3 0 2 1 623 -1
001000 13 55 3 0 2 2 609 -1
001000 14 25 3 0 1 1 20824 -1
001000 15 91 3 0 2 2 605 -1
001000 16 24 3 0 1 1 626 -1
001000 17 404 3 0 2 1 20825 3
2 2 611 4
2 1 20827 113
2 1 20829 114
1 2 438 -2

V1-12
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Page Table

o Created only if a report contains more than 32K

bytes

o Entries made up of pointers that point to areas of
disk |

1-20 ' UE-8498
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Page Table

[ ZXTI I XL I IIZAEE A ZIZ AL LS XL L X 8 X 3
* DRAWER PAGE TABLE - 040 *
hhkkkkhkhkhhhhhhhhhkhhdhhhhhhkhhhkkk
indx size dev addrs link
0 2 1 20816 112
1 2 2 599 -2
2 1 2 604 -2
3 2 2 611 4
4 2 1 20827 113
5 1 2 607 -2
6 2 2 613 7
7 2 1 20833 8
8 2 2 615 9
9 2 1 20835 115
10 2 2 619 11
11 2 1 20843 12
12 1 2 621 -2
13 2 2 622 -2
14 2 2 626 15
15 2 1 20849 16
16 2 2 628 17
17 2 1 20851 18
18 1 2 633 -2

V1-13
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Summary

o U Series MAPPER runs as an application or program under UNIX.

o MAPPER must be brought up on UNIX, MAPPER software executed,
and user sign-on occur before functions or a run can be
executed.

0o MAPPER programs, system tables, processes, are all kept
resident, and reports are brought into memory in their
entirety if memory contention is not tight.

o) The unit table contains information about the user-id, device
" type and status information.

0 MAPPER interprets a user entry in the following order:

- Manual function a user may execute? (user D-bank)
- Department run? (department run registration report)
- Global run? (master run registration report)

o PreRun is a process that validates run names and checks for
user restrictions.

o The MAPPER database is a series of files (maximum 14) on disk.
bo 1024 matER £ les.

up
o Character special files are recommended as MAPPER handle I/0
instead of UNIX, is immediate, and database integrity is
maintained.

o Database files are initialized and updated in a "round robin*
method.

0 Additional system tables:
- Drawer table

- RPT tables
- Page tables

1-22 | UE-8498
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Exercises

Matching: Letters may be used more than once.

Run Registration Report
PreRun ‘
Configuration Table
Drawer Table

User Registration Report
Unit Table

User D-bank

Page Table

RPT Table

¢ o o o o

P O0wodaU W

Always resident; points to PRT tables.

B. Contains information about devices.

C. Contains information ablut the user-id, device name,
status information.

E. Report that indicates what functions a user is allowed to
execute.

F. Determines if an entry on the control line is a valid run
name.

G. Lists line number limitations for a report.

H. Built only if a report is 32K or greater in size.

I. Maintained for each report on the system.

Step through the search sequence:

Step through user sign on:
1.
2.
3.

Identify three MAPPER database characteristics:

UE-8498 ' 1-23
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Module Objectives

Upon completion of this module, you will be able to:

UE-8498

Identify how MAPPER locates an RCR and prepares memory for
its execution.

Define the term buffer.
Identify the purpose of the run interpreter.

Identify the difference between RCR and function
processing.
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RCR Structure

Memory
RCR
Control
Bank
<

e

RCR

v2-~-1

UE-8498
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Control Bank

0 A logical unit of memory that contains all
necessary information for proper run execution to
occur. May contain:

- Pointers to sections of memory

- Variable table
- Label table

o Commonly referred to as the RCR’s D-bank.

o Each RCR has its own control bank.

UE-8498 ' ' 2-3
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Control Bank

Memory

RCR
Control
Bank

Pointers

Variable <
Table

Label
Table

i/O

RCR

v2-2

UE-8498
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Memory Allocation

Memory
Control
Bank
C
RCR
<
e
N————eoo—"]
RCR
N——
Memory
Control
Bank 1‘ S—
o »
] RCFi(————— 2 Blk.
- Me——
yo | RCR
N——
v2-3
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2-6

Memory Allocation

Entire report will be pulled into memory if
possible

Report loaded in two block increments

Memory allocation handled by MAPPER’'s Memory
Manager, which handles the following:

- 1Initial allocation of memory

- Determines which blocks are swapped out and
which remain, if swapping is necessary

- Swapping blocks in/out of memory

UE-8498
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UE-8498

Buffers, Blocks, and I/0s

One block = 4096 bytes

One buffer = two blocks maximum

One I/0 = one buffer, two blocks maximum
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Output Area

Memory

Control
Bank

e

Output
Buffer

RCR

v2-4

UE-8498
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RCR Setup Summary

Memory

Drawer
Table

¢ O +

RPT Page
Table Table >

Jw—J

RCR
Control RCR RCR
Bank

v

Output
Buffer

iO

V2-5
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Run Interpreter

o Interprets RCR in memory

o} If "@" present in column one, control passes to
the function

o] If "@" not present in column one, the line is
placed in the output area and the next line
examined :

o Any saved results are written to the result
database file.

2-10 | UE-8498
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Run Interpreter

¢ S
I/O
Hc”‘<w] s
T RCR
\-..,.,_,.,..,-—-"/
Run "@" .
Interpreter —>| Function
S
> Output 0| g
‘@ esult
e Buffer || File
——
V2-6
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Function Processing

0 Run Interpreter encounters "@".

o Determines if the function is valid by checking
the user’s D-bank.

o All functions are resident.

o] A function D-bank is created.

2-12 ' UE-8498
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RCR Characteristics

o 40 columns minimum, 256 columns maximum.

o 64,000 lines maximum.

o ASCII/Full Character Set is used:

- Use of both upper and lower case letters.
- Numerals 0-9.
- Special characters.

o Less than 93 lines, 80 columns are most efficient.

UE-8498 ' 2-13
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Report Size Calculation

(Number of Total Bytes)
(Lines per Report) = —cccccmccccmcccccc e
(Number of Bytes per Line)

(Number of Bytes per Line) = (Number of Characters per Line + 8)

v2-7
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Block Number Calculation

(Number of Bytes per Report)
(Number of Blocks in Report) = —-cemmccccccmcmccmcccmaeaa—
4096 (1 Block)

(Number of Bytes per Report) = (Number of Lines x Bytes per Line)

(Number of Bytes per Line) = (Number of Characters per Line + 8)

v2-8
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2-16

CAH Statement

The Cache Report (CAH) statement loads (caches all
of) the specified report into memory for faster
processing.

If enough memory is not available to cache the
report, the report is processed as if the CAH
statement were not executed.

UE-8498
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CAH Statement

Description Loads all of the specified report into memory for
faster processing.

Format @CcaH,c,d,r .
Fields Field Description
c,d,r Cabinet, drawer, and report
number of the report to be
processed.
Example @cah,0,b,3 .

'Cache report 3B in cabinet 0.

UE-8498 ' 2-17
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Summary

o MAPPER locates a report on the database via the drawer, RPT,
and the page table.

o Before the report can be brought into memory, a control bank
must be built and memory allocated.

o The control bank is an area of memory that contains pointers
to other areas of memory, the variable table, and the label
table.

(o} Memory size is determined by MAPPER’sS memory manager.

o The output buffer (output area) is allocated.

o The report is read in in its entirety if memory permits ...
only one read. If memory constraints exist, the remainder of
the report is swapped in when needed in maximum two-block
increments.

o One block equals 4096 bytes, regardless of UNIX model.

o One buffer (a unit of memory) equals, at most, two blocks.

0o MAPPER’s run interpreter reads the RCR and places statements
without "@" in column one in the output area; those with "@"
are processed as functions.

(o} Functions without manual counterparts are faster.

o) Report line length can be from 40 to 256 characters; 80 is
most efficient.

(o} Report size can be 64,000 lines; 16,768,000 bytes maximum
(256 x 64,000). Less than 8192 is optimum.

2-18 ' UE-8498
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Exercises

Matching: Letters may be used more than once.

1. &, RCR D-bank
2. Ef: Buffer
3. ___ Memory Manager
4. _E One block
5. ___ Output buffer
6. _4& _ Run Interpreter
7. _A__ Function Processing
8. _<  CAH Statement
A. Checks user D-bank to see i$ run is valid.
B. Contains all necessary information for run execution to
occur,
C. Loads a report into memory for faster processing.
D. Handles memory allocation.
E. Temporary storage area in memory to hold information.
F. 4096 bytes.
G. Interprets RCR in memory.
H. Stores processed information in memory.
Identify how MAPPER locates an RCR and prepares memory for its
execution.
1.
2.
3.
4.
Define the term buffer.

Define

the purpose of the Run Interpreter.

What is the difference between RCR and function processing?

UE-8498
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Module Objectives

Upon completion of this module, you will be able to:

1. Define and distinguish the difference between I/0s, LLPs,
and DLPs.

2. State the purpose of the Accounting Log.

3. Interpret and utilize LOG, LOGLA, and RUNA results.

UE-8498 ' 3-1
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What is Efficiency?

Maintainability

Low
Lines
Processed
(LLPs)

I/Os

Vv3-1

3-2 ' UE-8498
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I/0s

Input/Output.

Input/Output Processor retrieves and transfers
data between peripheral devices and memory.

Reserve word IO$ captures I/0 count.

Expensive in terms of time and money.
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.‘Memory

I/0s

IoP

Disk

Printer

V3-2

UE-8498
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I/0 Limits

o The Run Registration Report contains a field for
I/0 limits.

o Each run must have an I/0 limit registered.

o <I/0s exceeded> will appear as an error message on
the Control Line if I/0 limit is exceeded.

UE-8498 : 3-5
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I/0 Limits

.DATE 28 SEP 89 15:03:31 RID 7E 03 JUL 86 MAPCOORD

. RUN REGISTRATION REPORT FOR DEPARTMENT: ’'Dept. name' £0030
* RUNNAME .  USER  .UNIT.DRAWER. RPT.F. B.TIME . E.TIME J 1/0 JLINES. CAB
SAMPLERUN el 6 1000} 2000 0,2,
CORREL i0 2 1000 2000 0,

WEEKRP e2 1 1000} 2000 20,2
MONTHRP e 2 1000¢ 2000 20,2
QUARTRP @ 3 1000| 2000 20,2

«eeos END REPORT .....

V3-3

UE-8498
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LLPs

Logic Lines Processed (LLPs).

Any line read/processed in the RCR by the Run
Interpreter.

Reserve word LLP$ captures LLP count.

Can be expensive in terms of I/0s.

o
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LLPs

LLP$

r—

~ Run
Interpreter

Memory

RCR

3-8

V3-4
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LLP Limits

o The Run Registration Report contains a field for
LLP limits.

o Each run must have an LLP limit registered.

o <Logic Line Processed Exceeded> will appear as an
error message on the Control Line if LLP limit is
exceeded.

UE-8498 ' 3-9
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LLP Limits

.DATE 28 SEP 89 15:03:31 RID 7€ 03 JUL 86 MAPCOORD
. RUN REGISTRATION REPORT FOR DEPARTMENT: 'Dept. name' 0030
* RUNWAME . USER .UNIT.DRAWER. RPT.F. B.TIME . E.TIME . 1/0 [LTHES| CAB
SAMPLERUN &0 6 1000{ 2000{0,2,
CORREL 0 2 1000| 2000{0,

HEEKRP e 1 ) 1000{ 2000{ 20,2
HONTHRP o 2 1000| 2000{ 20,2
QUARTRP o 3 1000| 2000} 20,2

«eee. END REPORT .....

V3-5
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DLPs

Data Lines Processed.

Any line read/processed in the RCR by the Run
Interpreter throughout the duration of the run.

Reserve word DLP$ captures DLP count.

Can be expensive in terms of I/0s.

3-11
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DLPs

—

Memory
DLPs RCR
Run DLPs Output
Interpreter — > Buffer

—tn

V3-6
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I/0s, LLPs, and DLPs

RCR
1. .Date 18 Jul 89 140:08:59 Rid 22
g. .Run Function Data:
*,
4., @srh,0,8,9 DH 2-2 ,Sh .
5. @ldv,w v1i3=I0§,v2i3«LLPS, v3i3-DLPS
6. 10§ = v1 LLPS = v2 DLPS = v3
7. @Gto end.
8. wxwrn fnd Report *#ww«x
Source Report
1. .Date 18 Jul 89 14:08:59 Rid 98
2. . Corporate Production Status
3. »St. Status. By. Product. Serial. Produc. Order. Cust,
g. *Cd. Date. In. Type. Number. Cost. Number. Code.
6. lp 831224 Ls Blackboxl 436767 84389  Amco
7. lp 831225 Ls Blackboxl 436768 84390 Amco
8. 1lp 831219 Ls Blackbox2 637071 84353 Intr
9, Or 840110 Ls Blackbox4 94754 Arco
10. Sh 840110 Ls Blackbox5 675281 ) 97441 feds
11. wxwwx fnd Report *wwww

V3-7a
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I/0s, LLPs, and DLPs

Search Result

1. .Date 18 Jul 89 - 14:08:59
2. Corporate Production Status

3. *St. Status. By. Product. Serial. Produc. Order. Cust.
4. *Cd. Date.  In. Type.  MNumber. Cost. Number. Code.

5.

6. Sh 840110 Ls Blackbox5 675281 97441 Feds
7‘ *RkRR End th RERRE
Output Area

1. .Date 18 Jul 89 14:08:59 Report Generation
2. *

3. 10§ = 2 LLP§ = 3 DLPS =« 23

4. =erex End Report wrwew

Vv3-7b
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I/0s, LLPs, and DLPs

Run 22E
Interpreter
T Output
i > Area
| Ne——

. Source i/O
Y £ Report |
s
l Output
Buffer

V3-8
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Analysis Tools

o LOG
o LOGLA
(o) RUNA

3-16 _ ' ' UE-8498
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Accounting Log

Maintained specifically for logging information.

All run activities and transactions are kept here
chronologically.

Aids in recovery or restart of RCR if necessary.

Located in /mapper/tmp directory.

3-17



Efficiency and Analysis

Student Guide

3-18

Accounting Log

Memory
@ LOG RCR
Y
Log
Buffer

Accounting

v3-9
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€LOG

Generates a log listing.
Entered as first statement of RCR.

Produces an entry in the accounting log file for
each function executed in the run.

Delete when run evaluation and debugging is
complete.

3-19



Efficiency and Analysis

Student Guiae

3-20

@LOG Example

.DATE 15:08:18 RID 23E 28 SEP 89 MAPCOORD

.e REV. 03.055W 880621 *MARK' EXAMPLE RUN E0010
€L0G .
emcH,0,C,1,0,0,1 '* PRODUCT TYPE','RETAIL' ,1,A\ MATCH FOR $

‘PRODUCT TYPE', 'UNIT RETAIL' ,1,A.

€CAL,-0 '' 'ORD QTY',"UNIT RETAIL', *EXTENDED RETAIL' \ QTY * COST = EXTS
A,B,C C=A*B;QTY=VSUM(A) ;RETAIL=VSUM(C) <QTY>I3,<RETAIL~I8 . SUM QTY & EXTS

ERNM -1 .

@JUV,C <RETAIL> .,

@BRK .

CORPORATE ORDER STATUS: RETAIL VALUE AND ORDER QUANTITIES
GRAND TOTAL ORDER QTY: <QTY>, RETAIL VALUE: $<RETAIL>

CUSTOMER  ORDER QTY  RETAIL VALUE
esus, -1 J(Li ‘ORD QTY'.'éXTBIDED RETAIL', 'CUSTOMER(1-8)' \  SUBTOTAL
«+,4,S <QTY>1, <RETAIL>I,
<CUST>H . <CUST> <(QTY> <RETAIL>
@BRK 0U7,0,E,-0,2,23,1.0,Y,,.P .

@REL .
«.... END REPORT .....

.DATE 15:08:18 28 SEP 89 Report Generation

CORPORATE ORDER STATUS: RETAIL VALUE AND ORDER QUANTITIES
GRAND TOTAL ORDER QTY: 16, REVAIL VALUE: $ 380,800

CUSTOMER  ORDER QTY  RETAIL VALUE

-AMERICAN 4 104650
JARGENTIN . 4 99575
DIGITAL . 1 25375
.FED SYST . 4 . 75250
.INTERNAT . 1 . 24150
.UNION ST 2 51800

Vv3-10a
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@LOG Example

.DATE 17:29:52 RID 24 JUL 89 MAPCOORD
.L0G LIST: FROM 17:29:31 24 JUL 89 TO 17:29:35 24 JuL 89 B0102
«STA=9
* USER . FUNCTION . TIME .DRAWR. RPT .LINES-IN.LINE-OUT, READS. WRITES
*,
MAPCOORD  PRE-RUN 17:29:31° 30 104 8 0 1 0
MAPCOORD  RUN 17:29:31 10 3 0 0 0 0
MAPCOORD  MATCH* 17:29:31 6 -0 181 60 0 0
MAPCOORD  CALCULATE*  17:29:31 6 -0 3 20 0 0
MAPCOORD  TOTALIZE* = 17:29:31 6 -1 48 6 0 0
MAPCOORD  RUN 17:29:31 10 3 20 13 0 0
MAPCOORD  DISPLAY 17:29:31 10 -0 13 0 0 0
MAPCOORD  RUN 17:29:33 10 3 1 2 0 0
MAPCOORD  DISPLAY 17:28:33 10 -0 2 0 0 0
V3-10b

3-21



Efficiency and Analysis Student Guiae

Log List
PreRun
N

Run Registration Rpt. o)

* -

MARK <

104E

»-
.DATE 17:20:52 RID 108 24 .JUL 83 MAPCOORD
.uTx; LIST: FROM 17:20:31 24 JUL 89 TO 17:29:35 24 JUL 89 80102
-STA=9
* USER . FUNCTION . TIME .DRAWR. RPT .LINES-IN.LINE-OUT. READS. WRITES
MAPCOORD  PRE-RUN  17:29:31 30 104 78 0 1 0
MAPCOORD  RUN 17:29:31 10 3 0 0 0 0
MAPCOORD  MATCH* 17:29:31 6 -0 181 60 0 0
MAPCOORD  CALCULATE* 17:29:31 6 -0 3% 20 0 0
MAPCOORD  TOTALIZE* 17:29:31 6 -1 a8 6 0 0
MAPCOORD RN 17:29:31 10 3 20 13 0 0
MAPCOORD  DISPLAY 17:20:31 10 -0 13 0 0 0
MAPCOORD  RUN 17:29:33 10 3 1 2 0 0
MAPCOORD  DISPLAY 17:29:3 10 -0 2 0 0 0

V3-11
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Log List
Match Punction

P Option
Receiving
Report End
v . Result
Issuing Sorted
Report
[ Merged f
> Result .
No P Option
Receiving
Report
Issuing
Report Merged
Result
L
‘ End

SOR Result

SORT Sorted

Result

MCH T
> Match

Result

V3-12
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Log List
Calculate Function

-DATE 15:08:18 RID 23E 28 SEP 89 MAPCOORD

.8 REV. 03.055W 880621 ‘MARK' EXAMPLE RUN £0010
eLoG .

@MCH,0,C,1,0,0,1 *' 'PRODUCT TYPE', 'RETAIL' ,1,A\ MATCH FOR $

'PRODUCT TYPE','UNIT RETAIL' ,1,A.
@CAL,-0 *' ‘ORD QTY', ‘UNIT RETAIL', ‘EXTENDED RETAIL® \ QTY * COST = EXTS$
+A.B,C C=A*B;(TY=VSUM(A) ;RETAIL=VSIM(C) <QTY>I3,<RETAIL>I8 . SUM QTY & EXT$

€RNM -1 .
@JUV,C RETAIL> .
@BRK .

CORPORATE ORDER STATUS: RETAIL VALUE AND ORDER QUANTITIES
GRAND TOTAL ORDER QTY: <QTY>, RETAIL VALUE: $<RETAIL>

CUSTOMER  ORDER QTY  RETAIL VALUE

@suB,-1 J(L) 'ORD QTY*,'EXTENDED RETAIL','CUSTOMER(1-8)' \  SUBTOTAL
404, S <QTY> 1, RETAIL>],

<CUST>H . <CUST> «TY> <RETAIL>

@BRK 0UT,0,E,-0,2,23,1,0,Y,,.P .

eREL .
s+« END REPORT .....

.DATE 17:29:52 RID 10B. 24 JUL 89 MAPCOORD

.ls:%(‘i-!g.IST: FROM 17:29:31 24 JUL 89 TO 17:29:35 24 JUL 89 B0102
* USER . FUNCTION . TIME .DRAWR. RPT .LINES-IN.LINE-OUT. READS. WRITES
MAPCOORD PRE-RUN 17:29:31 30 104 78 0 1 0
MAPCOORD  RUN 17:29:31 10 3 0 0 0 0
MAPCOORD  MATCH* 17:29:31 6 -0 181 60 0 0
MAPCOORD  CALCULATE*  17:29:31 6 -0 34 20 0 0
MAPCOORD  TOTALIZE*  17:29:31 6 -1 48 6 0 0
MAPCOORD  RUN 17:29:31 10 3 2 13 0 0
MAPCOORD  DISPLAY 17:29:31 10 -0 13 0 0 0
MAPCOORD  RUN 17:29:33 10 3 1 2 0 0
MAPCOORD ~ DISPLAY 17:29:33 10 -0 2 0 0 0

V3-13
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Log List
Display Functions

-DATE 15:08:18 RID 23t 28 SEP 89 MAPCOORD

.e REV. 03.055W 880621 ‘MARK' EXAMPLE RUN £0010
€LoG .

@MCH,0,C,1,0,D,1 ** 'PRODUCT TYPE','RETAIL' ,1,A\ MATCH FOR §

‘PRODUCT TYPE','UNIT RETAIL* ,1,A.

@CAL,-0 '' 'ORD QTY','UNIT RETAIL', 'EXTENDED RETAIL' \ QTY * COST = EXTS
«A,B,C C=A*B; QTY=VSUM(A);RETAIL=VSUM(C) <QTY>13,<RETAIL>IS . SUM QTY & EXTS

€RNM -1 . '

@JUV,C <RETAIL> .

CORPORATE ORDER STATUS: RETAIL VALUE AND ORDER QUANTITIES
GRAND TOTAL ORDER QTY: <QTY>, REVAIL VALUE: $<RETAIL>

CUSTOMER ORDER QTY  RETAIL VALUE
esus,-1 J(Li ‘0RD QTY'.'EX'IENDED RETAIL', ‘CUSTOMER(1-8)* \  SUBTOTAL
+,1,S <QTY>1, <RETAIL>T,
<CUST>H . <CUST> «qTY> <RETAIL>
@BRIE ovt,0,E,-0,2,23,1,0,Y,,.P .

+eeso END REPORT .....

DATE 17:29:52 RID 108 24 JUL 89 MAPCOORD

.I§OG ;IST: FROM 17:29:31 24 JUL 89 TO 17:29:35 24 JuL 89 B0102
.STA=

* USER . FUNCTION . TIME .DRAWR. RPT ,LINES-IN.LINE-OUT. READS. WRITES
MAPCOORD  PRE-RUN 17:29:31 30 104 78 0 1 0
MAPCOORD  RUN 17:29:31 10 3 0 0 0 0
MAPCOORD ~ MATCH* 17:29:31 6 -0 181 60 0 0
MAPCOORD  CALCULATE* = 17:29:31 6 -0 34 20 0 0
MAPCOORD = TOTALIZE*  17:29:31 6 -1 48 6 0 0
MAPCOORD  RUN 17:29:31 10 3 20 13 0 0
MAPCOORD ~ DISPLAY 17:29:31 10 -0 13 0 0 0
MAPCOORD  RUN 17:29:33 10 3 1 2 0 0
MAPCOORD  DISPLAY 17:29:33 10 -0 2 0 0 0

V3-14
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Log List
Interim vs. Noninterim Displays

. O Interim displays are information displayed on the
screen for a given length of time; the run then.
continues automatically.

Reserve word (IO$, LLPS, and DLP$) counts are
maintained. '

o Noninterim displays allow the user to perform some
manual functions or some other processing during

the display.

CAUTION! Reserve word I0$, LLP$, and DLP$ are set
back to zero! I/0 and LLP limits are reset.

3-26 ‘ UE-8498
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Logla

o Performs a further analysis of the log listing.

o Display log listing.
- Home cursor.

- Enter "logla" on the control line and
transmit.

UE-B8498 : 3-27
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Logla

Memory
@DL£X3 | RCR
i S
Log O _
Buffer > Accow‘;mg
F1/RSM
Log
Result
Logla :
Result

V3-15
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Logla Listing
Parts and Transactions

o Similar to log listing.
o0 Provides a detailed summary of the run.

- Parts

- Transactions

UE-8498 : 3-29
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Logla Listing

.DATE 14:08:35 RID 16A 20 JUL 89 MAPCOORD
.LOG LIST: FROM 14:06:31 20 JUL 89 TO 14:06:37 20 JuL 89 8010
FOR: MAPCOORD

TRANSACTIONS 10°S LOGIC LINES DATA LINES
PART 1= 5 1 20 460
PART 2 = 2 0 1 16
TOTAL = 8 1 21 478
* USER . FUNCTION . ACTIVE .DRAWER.RPT .RD LINES.WR LINES.RD 10.WR I0
MAPCOORD  PRE-RUN 0.020 30 108 78 00 1 0
MAPCOORD  MATCH* 0080 6 -0 181 60 0 0
MAPCOORD  CALCULATE* 0240 6 -0 3% 20 0 0
MAPCOORD  TOTALIZE* 0.060 6 -1 8 6 0 0
MAPCOORD  RUN 0.080 10 3 20 3 0 0
PART 1XCTNS = 5 LLP= 20 LINES= 460 1/0'S = 1
MAPCOORD  DISPLAY 0.040 10 -0 13 0o 0 o
MAPCOORD  RUN 0.020 10 3 1 2 0 0
PART 2XCTNS = 2 LLP = 1 LINES = 16 1/0'S= 0
MAPCOORD  DISPLAY 0.000 10 -0 2 0 0 o0

we... END REPORT .....

V3-16
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Runa

Performs a further analysis of the log listing.

Attempts to identify inefficient run design
techniques.

Displays log listing.
- Home cursor.
- Enter "runa" on control line and transmit.

- For detailed explanations, F1/RSM again.
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Runa

Memory

RCR

/O

Runa
Result ‘_—

¢ F1/RSM

Detailed
Explanation

- Accounting

S

Logs

N——

¢ F1/RSM

Log

Result

V3-17

UE-8498



Student Guide Efficiency and Analysis

Runa Listing

-DATE 14:48:05 RID 18A 20 JUL 89 MAPCOORD
***x § SERIES MHAPPER RUN ANALYZER **wx+

ANALYSIS OF RUN BIO
RUN CONTROL RPT 3E IN CABINET PAIR 0/1

wak |06 LIST *w=
FUNCTION . TIME . ACTIVE .DRAWR. RPT .LINES-IN.LINE-OUT.READS.WRITES

PRE-RUN 14:47:23 0.020 30 104 78 ° 1 0
RUN 14:47:23 0.000 10 3 0 0 0
MATCH* 14:47:23 0.080 6 -0 181 0 o0 0
CALCULATE*  14:47:23 0.220 6 -0 % 0 0 0
TOTALIZE*  14:47:23 0.060 6 -1 a8 6 0 0
RUN 14:47:23 0.040 10 3 20 130 0
DISPLAY 14:47:23 0.020 10 -0 13 0 0 0
RUN 14:47:25 0.020 10 3 1 2 0 0
DISPLAY  14:47:25 0.000 10 -0 2 0 0 0
a* DATA 1/0 DISTRIBUTION BY FUNCTION **
FUNCTION NUMBER DATA LINES ~ 1/0°'S % OF 1/0'S
PRE-RUN 1 78 1 100.00
- CALCUATE* 1 54 0 0.00
DISPLAY 2 15 0 0.00
MATCH* 1 281 0 0.00
TOTALIZE 1 54 0 0.00
wex |INE USE SUMMARY *#*
LINES 1/0°s
LOGIC LINES T 0
DATA LINES 457 1
TOTAS - a78 1

THE APPROXIMATE COST FOR PROCESSING WAS $0.001
watwaws  SOME GENERAL GUIDELINES FOR GOOD RUN DESIGN HAVE NOT BEEN MET ww»wwx

NUMBER

*01 THE RATIO OF DATA 1/0'S TO LOGIC I/0'S IS 0.00 TO 1
(TRY FOR 10 OR GREATER)

ki RUN REGISTRATION DATA *RERER
10'S ALLOWED - 1000 LLP'S ALLOWED - 2000
RUN DESIGNER -
- CABINETS RgGISIERED -

MULTI REGISTRATION -  RUN STATUS -

Iulninlniaie USER REGISTRATION DATA balnlaibaled
USER SIGN ON - XXXOOOOXXXXX NAME - XXXXXXXXXXXXX DEPT - 104
EXT-LOCATION - XXXXXXXXXX STATION HUMBER - 9

Vv3-18a
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Runa Listing

THIS USER IS A RUN DESIGNER

WERE AR AERTARRRARRRARERRAERE XL AR AR ARTEN TR ARREARARERERARRERARRE TR TN ARAREATR AR XK RS

* GUIDELINE EXPLANATIONS *

REEARKERRAREX AR ERAE RREAXER AR X AR AR A AR REAR R TR AR AR RRRTERAAT AR TR ARRRY

01 LOGIC LINE ANALYSIS - RATIO OF DATA LINES TO LOGIC LINES PROCESSED
TEST DESCRIPTION:

THIS TEST COMPARES THE NUMBER OF DATA LINES TO THE NUMBER OF LOGIC LINES
PROCESSED, THEN CALCULATES THE RATIO.

PURPOSE :

TO COMPARE THE NUMBER OF DATA LINES TO LOGIC LINES USED. THIS RATIO, AS WELL
AS 1/0'S, MEASURE EFFECTIVE AND EFFICIENT RUN DESIGN. DATA LINES ARE ANY
LINES PROCESSED BY MAPPER FUNCTIONS (EXCEPT THOSE PROCESSED BY THE RUN
FUNCTION). LOGIC LINES ARE ANY LINES READ FROM THE RCR. IF THE RATIO OF DATA
LINES TO LOGIC LINES IS LESS THAN ONE, IT MEAWS THAT MORE LINES OF LOGIC WERE
PROCESSED THAN WERE LINES OF DATA AND THAT THE RUN IS NOT TAKING FuLL
ADVANTAGE OF MAPPER FUNCTION CAPABILITIES.

ACCEPTABLE TEST RESULTS:

A DATA TD LOGIC LINE RATIO OF 10 TD 1 OR BETTER IS ACCEPTABLE. THIS MEANS
THAT 10 OR MORE DATA LINES WERE PROCESSED FOR EACH LOGIC LINE.

POSSIBLE CORRECTIVE ACTION:

CONSIDER COMPRESSING OR ELIMINATING LOGIC LINES, AND USING MORE BASIC MAPPER
FUNCTIONS, INSTEAD OF USING @CHG, @IF, @ROL, AND GRLN STATEMENTS. SHORTEN
LOGIC LOOPS AND, WHEREVER POSSIBLE, USE MULTIPLE STATEMENTS ON ONE LINE.

bl RESUME (F1) TO EXIT RUNA AND RE-DISPLAY THE LOG LIST whx

+ees. END REPORT .....

V3-18b
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Summary

o The term efficiency means reducing I/0s and LLPs wherever and
whenever possible without losing maintainability.

o I/0s perform the retrieval and transfer of data between
peripheral devices.

0 The reduction of I/0Os is important because they are time
consuming and costly for the system.

o LLPs are Logic Lines Processed.
o DLPs are Data Lines Processed.

o The Accounting Log contains log summary information for the
RCR.

o The Accounting Log file can be accessed in three ways: LOG,

LOGLA, and RUNA. These are the tools used to analyze the
efficiency of runs.
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Exercises

1. Define I/0.

2. Define LLP.

3. Define DﬁP.

4. What is the purpose of the Accounting Log?

5. Write a run that will match on Product Type and move Product
Cost Field. (For this run use a report from drawer B of the
JDOE database and one from drawer C).

- Execute the run.

Wait a few seconds and F1 (PFl).

- ADTO the Log to the RCR.

- Print it (PR).

- Repeat the same steps but with LOGLA.
- Repeat the same steps but with RUNA.

3-36 ‘ UE-8498
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Module Objectives

Upon completion of this module, you will be able to:

1. Identify various system recovery schemes.

2. state the differences between purge tapes and duplex
files.

3. Define and code the DFU statement.

UE-8498 : 4-1
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System Recovery

o Backup Tape

o Duplex Files
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System Recovery

Data-

* . base
MAPPER —
Updates

»{ Backup
V4-1
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Recovery Aids

0 Minimize updates

O Monitor report size

4-4 ‘ UE-8498
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Update Functions

Include: i
o First update of the day.”
o Report manipulations - ADD, DUP, REP
o} Line manipulations - LN+, LN-, LNX ...
o Update functions - MAU, SRU, CAU ...

o SOE update or Add Line function.

UE-8498 ‘ 4-5
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Update Functions

/o]
RCR
Data-
Updated base
RCR |
N————e—" .
Vo ‘T

V4-2
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Report Size

0 Always lock a report before updating.

o When designing an application, create the drawer
to the width required.

o Several smaller reports are more efficient than
one large report.

UE-8498 t 47
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Results

0 Process as much as possible in and with results.

o Updates to results are not recorded unless the
result is saved as part of the report.

0 Utilize RSL (Create Result Copy) statement as
often as possible.

" 0 Utilize RNM (Rename) statement as often as
possible to take advantage of the eight result
areas MAPPER provides (-1 through -8).

o Pivot reports - reports created, manipulated, and
then deleted within the run should be avoided, as
they can use unnecessary system overhead.
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Results

e

RCR

Data-
base

|

Result
I/1O File

(
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Results and RDC

@Brk Rdl,08.2,15 2-79 v131s . Key lins types
Bv131 '

@Rdl0,c.2.18 2-79 vi3ls

Cvidt

@Ral0,8.2,1 2.79 vidis

Dv131

@8k Rnm -1 DOsp,-1 . Break and Rename the resuit -1

@8rk,0b . Clesrcut 0

@Rde,0.0,-1,2,0.5 279 vi131s . Read Continuous -1 for B type lines
' Vi3t .

@8rk Add,0,0,-0.05,3 Dsp.0 .. Take read data and agpend

@58 0c . Clearout 0

@Rac,0.c.-1,.2,68 279 vidis . Read Continuous -1 for C type Lines
' i3

@8rk Dsp.0 . Break and Display

©6:8k,0¢ . Clearout 0

@Lok,0.d.2 .

@Snu,082 s3(@) .©@ Rwm -2 Dsp,-0 . Search update for Biank lines
@Rac0.6,-12.d7 2.79 vi31s . Read Continucus -1 for D type lines
MRS 5 |

@Brx Add,0,d,0,0.d,-2 Osp.-0 . Take -1 and -2 data and append

@GUpd Ulk 0sp,0,8.2.99 . Upcate , Uniock ang display

@7:Gio end .

V4-4
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Results and CAL

@Sor,0,b,2 " ’CustCode’ ,1.
@Ldv,w viai=Tic§,vi2i1=1
@Cal,-0 ” 454 ,a it:a=viamcovithen:t=1;if:a=v1arco;\
then:t=2;jif:a=vidicovi;then:lt=3;it:a=vitedsvi;then:it = 4;\
it:a=viintrvisthen:it=5;if:a = viusscvi;then:it=6 .
@Rnm -1 Dsp -1 .
- @1:Rdc,0,b,-1,6,,vi2 1-80 v10s80 .
vio
@Brk Dsp,-0,,,Y .
@t vi2 = 6gto2;incvi2 gto 1.
@2.
stop run
@Gtoend .

V4-5
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Duplex Files

o For each logical file, two physical files are
created; referred to as "legs."

o Introduced to prevent downtime for a system.
o Reflect all data.

o I/0s double!!
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Duplex Files

Data-

+ base
Mapper
Updates

V4-6
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System Restoration

o Purge MAPPER database reports to a tape device on
a daily basis.

- Streaming cartridge

- 9-track tape device

o Restore reports to the database from the latest
purge tape.
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System Restoration

v4-7
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Purges

o) Standard

o] Incremental

4-16 ‘ UE-8498
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Standard Purge

O Writes to tape all cabinets and drawers that have
been selected.

0 Must be performed while MAPPER is active.

UE-8498 ‘ 4-17
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Incremental Purge

Writes to tape only the reports in selected
cabinets and drawers that have been updated since
the last standard purge.

After a purge of the entire database, the
incremental purge writes only updated reports to
the purge tape.

Reduces time spent backing up database files.

Must be performed while MAPPER is active.

UE-8498
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Run Recovery Aids

(o} Checkpoint Reports

o Deferred Updates

UE-8498 : 4-19
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Checkpoint Reports

o A technique that maintains the status of a run in
execution at certain logical points.

(o} Can be used for run maintenance.

o Paired with the RCR'’s report number, but resides
in another drawer.

Bt % Vi
\O Bl oAt 55\7? Wi ’L" b . e ‘%\»ﬁ Ty 1o,
§ d ’ ‘
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Checkpoint Reports

oW mememmen,

.date 10 Ju: 89 10:16:02

©@45: Task One
Editing Sort
@Rep

@60:; Task Two
Updates to data

@Uupd

@80: Task Three
Account Balances
@Rep

@125: Task Four | . .
Print the data
©@Gto end

.date10J 89 10:16:04 . { Rid13F

*Task = Start Start Recv Rids
*Number. Date . Time. Labl. Beg .End. Mod .Type.

1 881114 093614 45 18
2 881114 094834 60 18
3 881114 100502 80 140 143
4 881114 102042 125 60

. STATUS: (In Process, Completed) Completed, 11 Nov 88, 102549
. Keys for Recovery:

V4-8
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Checkpoint Report Examples

Beg .End. Mod .Type.

.date 10J... 89 10:16:04
* Task Start Start Recv
*Number. Date . Time . Labl.
i SR EESERESSRSSARSFRESSAREST
1 000000 000000 45
2 000000 000060 60
3 000000 000000 80
a4 000000 000000 125

-

. STATUS: (In Process, Completed) (status), (date), (time)
. Keys tor Recovery:

V4-9
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Checkpoint Report Examples

.date 16J.: 89 10:16:.04 Rid 13F

* Task Start Start Recy Rids
*Number. Date . Time . Labi. Beg .End. Moc .Type.
Y SEEE S ESEEESEIETTEETRNTITISTTIISIST DTS
.. B4 Q93614 _4S_ 18
L ~.2 881114 094834 g0 18 )
3 000008 old0 ' M s R T
4 00000C 000000 125 80

. STATUS: (In Procsss, Completed) In Praocess,11 Nov 88, 05353

. Keys tor Fecavery:
{danm280ctes  13:12:85  Ric 188
* Last Name . Strest Adcress . . Phone
M E FYEEFEEEEEEREEREEEEFEREE RE FREREEBSSE BN E'F )
mullen 123 south 2551212
tattershall 426 waverty 876-3123
revve Ead Report "v°*
.cats 10 J, 189  10:16:04 Rid 13F
* Task Start Start Recv Rids

*Number. Date . Time . Labi. Beg .Ead. Mca .Type.

'-'--.----.'--.-'-’....-----.-'.-:-SSI
1 881114_ _.£S3614 as _..8
| ~2 881114 Cs4834 60 18 »
R v v N o o'so s B PR O AR T
4 000000 0CCO0Q 125 &0

1. STATUS: (In Pracess, Completec) In Process 11 Nov 38, 09353’.’
. Keys tor Recovery:

{ aate 11 Nov 88 10:00:55 O Ric 188
* Last Name . Street Address . Phone
'-'------.’--.'.'---.’--'.-ﬂ--,-
muilen 123 south 8851212
tattershail 425 waverly 876-9123

sevee Zad Segent U

V4-10
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Checkpoint Report Examples

.date 10J-{ 88  10:16:04 Rig 13F

* Task Stat Sat gecy Aics

*Number QDate . Time . Labl. Beg .2nd. Meod .Type.
'-...’.--.‘.'.-8313888--’.-’.-’-’.-8”
881114  0S3814 48 18

881114 084834 & 18 v

831114 102520 80 140 143

831114 110243 18 &

L N AN VI

- .
{InProcess  : 11 Nov 88, 09255

Secmimomeumes”

I

. STATUS: (In Process, Compietad)
. Keys for Recovery:

VA

{date 11 Nov@s 11:32:88 :e—Fia 608
* Last Name . Street Address . Phane
’.------..---...'-’-----.-..-8---
muilen 123 south £85.1212
tattershall 426 waverly 8786123
wowwr Ead ROQOR rweve
.date 10J, 89 10:168:04 Rid 13F

* Task Start Start Recv Rids
"Numper. QDate . Time . Labl. Beg .End. Mo .Tvpe.

'.-----..-’---.---’--’----..-’-..-.-’-
1 881114 . . 0S3514 as 18
2 8s1t14 094834 80 18
3 881114_ _ 102830 80
| 4 gg1114 110243 128

143

N
-

140
140

. STATUS: (In Process, Compieted) In Process, 1! Nov &8, 883550
. Keys for Recovery:

{..date 28 Ccr88 13:12:55 ) Fic 608
* Last Narmne . Street Adcress . Phone
) S A S TSN TS SN I S S S S SRS NS N RN NS
mullen 123 south $85-1212
tanershall 425 wavarty 876-3123
veews Eng Regort v -

V4-11
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Deferred Updates

Adds update security against abnormal run
termination.

Defer Update (DFU) statement defers updates to
reports until a Commit Update (CMU) statement is
encountered. '

Update lock is placed on the deferred reports
while DFU is executed.

o ,b4
Up to.éiﬁ@'reports may be deferred at the same
time.
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Deferred Updates

@Dtu,10 0,b,2,0,c,1 . defer updates
@Sru,0,b,2,6,,98 dh 15-8 ,greenboxi del.
@Sry,0,c,1,6,,99 dh 2-9 ,greenboxi del.
@Cmu . commit updates
@10. )

Both reports are not available
@Gto end.

Vé4-12
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DFU Statement

Description The Defer Update (DFU) statement defers updates to
reports until a CMU (Commit Update) is executed.

Format @pru(,ladbj c¢,d,r[,c,d,r,...c,d,xr] .
Fields Field Description
lab Label to go to if an update

lock cannot be granted for
any of the specified reports.

c,d,r, Cabinet numbers, drawer

...c,d,r letters, and report numbers
of the reports on which to
defer updates (up to five
reports).

dfu 0,c,4 .
sru,0,c,4,,099 dh 20-9],greenboxl ext .

Example

o o

other processing

e cmu dsp,-0 .
Q rel .
@099:dcu .

Defer the update on report 4C, cabinet 0. An SRU
statement is executed and the results extracted
from the report. After additional processing, the
CMU statement is executed, and the result is
displayed. If the report did not contain any
"greenboxl" entries, the run continues at label 99
and decommits the updates.

UE-8498 : 4-27
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4-28

DFU Statement

The following run statements cannot be executed

. following a DFU until a CMU or DCU statement is

executed:

DFU Set defer update on a report or reports

DSG Display graphics

DSM Display a message

DSP Display a report or result

LOK Place an update lock on a report

ITV Accept input from OTV output and initialize
‘ variables

ouM Display blank function mask on the screen

ouT Place data on the screen

REL Release the run

RTN Return to a remote MAPPER site

RUN Execute another MAPPER run

sC Create input screens or edit displayed data

WAT Stall the run

XIT Sign user off MAPPER

XUN Exit MAPPER

UE-8498
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Summary

0 Any time an update occurs on a report, the updated report is
written to disk.

0o These additional I/0s slow response time, but run designers
can exert some control over these additional 1I/0s by
minimizing the number of updates and monitoring report size.

o The best solution is to work with results whenever and
wherever possible.

o Duplex files, which contain all data, can be a means of
recovery.

o Restoration of the database is performed by the MAPPER
initialize process using purge tapes.

o Two techniques have been presented for run designers to
utilize for run recovery; Checkpoint Reports and Deferred
Updates. Weigh processing requirements in order to determine
which technique should be used.

UE-8498 : 4-29
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Exercises

1. Name the two methods that can be considered recovery
techniques for U Series MAPPER, and indicate which is
recommended.

2. Name two run recovery techniques.

3. What is the difference between purge tapes and duplex files?

4. Duplicate report 3B of the JDOE database.

a. Write a run to perform a number of updates to the report.
Defer the updates using the @DFU statement. Execute the
run, and obtain the RUNA result.

b. Repeat step la, deferring updates by locking the report,
turning the report into a result, and making updates to
the result. Then replace the result back into the
original report. Execute the run, and obtain a RUNA
result. How do these two methods compare?

4-30 ' UE-8498
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Module Obijectives

Upon completion of this module, you will be able to:

1. Utilize variable stack commands.

2. Utilize the BVT and VARIABLE runs.

UE-8498 ' 5-1
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Variable Review

o) Must be named, defined, and initialized.
o Vl-éiQQ per run.

o Definition consists of type and size.

5-2 ' UE-8498
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Naming Variables
Initialization

*=============_ 4 3+ 33 3t 2 3 4
@Ldv v1li3,v2il,v3i3 .
@Ldv,w vé4al2=Date$,v5i8=Time$,v8al=Soe$ .

VERSUS
*=======—= 4 —4 —_—= 2ttt 3+ttt 2 3t tF + &+t § 5 3 F 1
@Ldv <cab>i3,<drawer>al,<report>i3 .

@Ldv,w <date>al2=Date$,<time>iB=Time$,<soe>al=Soe$ .

V5-1
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Named Variables

Introduced with 3R1l.

No more than 12 alphanumberic characters.

First character must be alphabetic.

Enclose in "greater-than less-than" symbols.

UE-8498
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Assigning Variable Names to Variable Numbers
USE Statement

RCR Subroutine
L T Y 3 L 1 T
. GLAV <COW> }==mmm—mcey @Inc v2
@Rsr 003 .? @Esr
>
RCR Subroutine

ke _ LT T ¥
@Ldv <cow> > @Inc v2
@Use cow=v2
@Rsxr 003 @Esr

V5-2
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Description

Format

Fields

Examples

USE Statement

The USE Variable Name (USE) statement assigns a
variable name to a specific variable number.

@USE namel=vl[,name2=v2,...,namen=vn] .

Field Description
namel...namen Name or names to assign.
vl...vn Variable number or numbers to

which the names are assigned.
I want you to initialize the
variable, include the type
and size (such as v2hl2).

@use cabinet=v110i3
Assigns the name <cabinet> to v110.
@use name=v120s30 .

Assigns the name <name> to v120.

UE-8498
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Variable Tables

o Two exist per RCR.

- Numeric variables stored in sorted order.

Named variables loaded as they appear.

0 Referenced by internal MAPPER naming scheme.

UE-8498 ' 5-7
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Variable Stacks

Level 10

"
!
o

Level 5

Level 4 = -1

Level 3 = =2

1]
U
w

Level 2

]
]
-

Level 1

A-38

V5-3
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Variable Stacks

o) Method used to increase the standard 199 wvariable
limit.

o Buffer in memory.
o Ten levels per stack.
0 Relative numbering scheme (-0 to -10).

o STACKS holds current level number.

UE-8498 : 5-9
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5-10

Stack Commands

PSH

POP

PEK

POK

XCH

(Push Variables)
(Clear Variables)
(Pop Variables)
(Peek Variables)
(Poke Variables)
(Remove Variables)

(Exchange Variables)

UE-8498
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PSH, CLV, and POP

RCR Subroutine
ML EEEEIIEEERE MY T EEEXEE R
viw? @1:Psh,1,3.
v2=? @Cv13.
3m?
v4dm?
vEu?
@Rsrmtr @Cv.1.3.
: - ] @Pep,1,3.
@FEsr.
@PSH,1.3
RCR . Stack
M EEERETEE]
viseat “e.
v2mdog
v3=bird
vadmant Ut - .
vSacow U] yimeat .
v2=daog Level 1 = Q
v3 = Bird
@CWw,1,3
L T F LA EE K]
vi=Q
v2=Q
v3m=(
vé = ant :
vEmcow -> vimeat
v2=dog Lavei 1 = O
v3=Bird
@POP,1,3
' E T X ERERN]
vimseat v,
v2=deg
va=bird o.... ) el
“-m -------- '.-- ..-.-,-.....-._..l
vmcow : i
i |
i ]

V5-4
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@PSH

RCR

I T X R ER B
visest °‘°-
v2wdog
v3=bird
véd =ant
vSmeow .-

@PSHJ3

‘ssusssass
viscat
v2=deg
v3mxxxx -°°
v4 = xxx

v =xxx

Il
o

@PEXA, 1,1

LY E R
vimcat
v2wdog
viexxxx @ ..,
vé = xxX
‘v = xoex

.
.'. .
.

‘sSusesasn
vimcat
v2m=dog -
v3 = bird
vé = xxx

v = xxx

5-12

PEK

vimcat
va@=deg
v3 = bird
vé =
v meow

vimeat
v2=dog
v3=bird

viscat
v2wdog
v3 = bird
vé4 = ant
vimcow

vi=cat
va=deg
v3 = bird

visgcat

Y2=mcgeg

-’\.vs = bird ".
VE=IRTTTT
v mcow

vimeat
vam=dog
v3 = bird

viscar
v2wdog
v3 = bird
vé = Tt
vimcow

Levei 1 = 0

Levei2 = G

Level 1 = .1

Lovei2 = <

Lovel 1 = -1

Lovel2 » O

Lovei 1 = -1

V5-5
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POK and RMV
@PSH
RCR Stack
‘'mEesewewsewn
viwest “te..
vwdeg Pt
V3= bird el yimeat
weeamt e v2=dog
viscow - vaebird
vé=mant Lovei 1 =
vSmcow
@PCK
M ESE R N F
viscat
.:@'!m."""\ X
’!?:”‘",:‘,_’32_,‘ 5 vimeat
wE Y v2=dog
Ve “mees | v3=bird
. v4 = ant Lavel | = -1
v =mcow
*‘sSswuss=ms
viseat
v2=dog
v3sthisis fun vimeat
ve=ant v2adeg
Jremew va=thisis fun
vé =ant Lavei 1 = .1
vS = cow
@PMV

‘" sewsesss
vimcat
va=dog
viethis is fun
vémant
vEmcow

QU Ay
ey a . ..

V5-6
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XCH
@PSH .
RCR Stack ' B
Y IYIEEE R
viwecat "
v2=dog
v3 = bird Teesw
vd = gnt . ,.c.-"" 2::“9
vmcow .-+* v3 =bird
véd =gt Lavel 1 = Q
vEncow
. . Y] visxxx ,
'----8.-._--"..':-'. g::
g-m vémxxx Levei2 =
- XX .
V3 = 00 gz ekl
vémxxx 2':;
. -
vEmxxex . v3=bird
v‘-m LBVOH -'1
vi=scow
@XCH,2,1,-1
. . vimxxx
M EEEXERN" :32:::
5 :;-m vé = xxx Lovel 2 =
XXX €., v = xxx
v3 = xxxx -,
V4 = xxx . . .'g-’%g'“\
v§ = xxx i Sl -’
= VT
vé4 = ant Lovel 1 = -1
vEmcow '
v1=xx
. V2 = xxx
:;-;xx véd = xxx Level 2 =
=dog vS mxxx
v3 = xxxx
v4 = xxx vimcat
V2= xxx
vE = xxx V3= bird
vd = ant LIV'H - ..
vEmcow
QPE..-1.
v =xex
"seoessn s V2= xxX
vimeat ¢ v3 = oexx
v2mxxx  ‘L-L. vé mxxx Lavel2 =
v3 = birg Tl v8 = xxx
v4=anmt .. gy
vi=caw °.
. v2 = xxx
v3 = Bird
v = ant Level 1 = .1
vS = cow

V5~7
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Description

Format

Fields

Examples

UE-8498

PSH

The Push Variables (PSH) statement saves both the
contents and definition of variables so that you

can restore them later in the run with a POP or a
PEK statement. '

@PSH[ ,stvno,q,slv] .

Field Description

stvno Starting variable number to
save. Default=l.

q Number of variables to save.

This includes existing and
nonexisting variables.
Default=all.

slv Previously saved level (set)
of variables to replace (a
number from -1 to -10).
Default=new stack item,
where:

~1 is the most recent level.
-2 is the second most recent
level .... etc.

épsh,1,10 .
Saves variables vl through v10.
@psh .

Saves all variables.
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CLv

Description The Clear Variables (CLV) statement clears the
: contents and definition of a range of variables.
Typically, CLV may be used to release string
variable space.

Format @CLV[,stvno,q]
Fields Field Description
stvno Starting variable number to
clear. (q is assumed if stvno
is not specified).
q Number of variables to clear
(all variables are cleared if
this field is not specified).
Examples @clv,1,10

Clears variables vl through v10.
@clv .

Clears all variables.

5-156 ' UE-8498
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Description

Format

Fields

Examples

UE-8498

POP

The Pop Variables (POP) statement restores
variables saved with a previous PSH statement and
removes their level from the stack.

@POP[,stvno,q,slv] .

Field Description

stvno Starting variable number to
restore. Default=first
variable originally saved.

q Number of variables to
restore. This includes
existing and nonexisting
variables. Default=number of
variables originally saved.

slv Previously saved level (set)
of variables to restore (a
number from -0 to -9).
Default=most recent level,
where:

-1 is the second most recent.
-2 is the third most recent.
etc.

@pop

Restores all variables saved with the previous PSH
statement. :

A stack exists where the fourth most recent level
contains variables v3 through v20:

@pOp,s,lo,—3 .

Restores variables v5 through v14 (with v3, v4,
and v15 through v20 remaining unchanged). The
fourth most recent level is removed and the stack
condenses so the fifth most recent level becomes
the fourth.
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Description

Format

Fields

Examples

5-18

PEK

The Peek Variables (PEK) statement restores
variables saved with a previous PSH statement.

@PEK[,stvno,q,slv] .

Field Description

stvno Starting variable number to
restore. Default=first
variable originally saved.

q Number of variables to
restore. This includes
existing and nonexisting
variables. Default=number of
variables originally saved.

slv Previously saved level (set)
of variables to restore (a
number from -0 to -9).
Default=most recent level,
where:

-1 is the second most recent.
-2 is the third most recent.
etc.

@pek .

Restores all variables saved on a previous PSH
statement.

@pek,1,3 .
Restores variable vl through v3.

@psh,1,18 .
@pek,5,10 .

PSH saves variables vl through v18.
PEK restores v5 through v14 (with vl through v4
and v15 through v18 remaining unchanged).

UE-8498
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Description

Format

Fields

Examples

UE-8498

POK

The Poke Variables (POK) statement replaces the
contents and definition of variables saved with a
previous PSH statement.

@POK[,stvno,q,slv] .

Field Description

stvno Starting variable number to
replace. Default=l

q Number of variables to
replace. This includes
existing and nonexisting
variables. Default=all.

slv Previously saved level (set)
of variables to replace (a
number from -0 to -9).
Default=most recent level,
where:

-1 is the second most recent.
-2 is the third most recent.
etc.

€épok,1,3.

Restores the saved contents and definition of
variables vl through v3, which were saved on the
previous PSH statement, with their current values.

A stack exists where the third most recent 1evel
contains variables vl through v20:

@pOk,s,lo,—2 .

Replaces the saved contents and definition of
variables v5 through v14 (with variables vl
through v4 and v15 through v20 remaining
unchanged) .

5-19
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Description The Remove Variables (RMV) statement removes
variables saved with a previous PSH statement.

Format . @RMV[,slv] .

Fields Field Description

slv Previously saved level (set)
of variables to remove (a
number from -0 to -9).
Default=most recent level,
where:

-1 is the second most recent.
-2 is the third most recent.
etc.

Examples érmv .

Removes variables saved on the previous PSH
statement.

A stack exists that contains five levels:
ermv,~-2 .
Removes the third most recent level. This

condenses the stack; the fourth level becomes the
third, and the fifth level becomes the fourth.

5-20 ' UE-8498
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Description

Format

Fields

Example
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XCH

The Exchange Variables (XCH) statement exchanges
variables saved on a previous PSH statement with
current variables.

@XCH[ ,stvno,q,slv] .

Field Description

stvno Starting variable number to
exchange. Default=l.

q Number of variables to
exchange. This includes
existing and nonexisting
variables. Default=all.

slv Previously saved level (set)
of variables to exchange (a
number from -0 to -9).
. Default=recent level, where:

-1 is the second most recent.
-2 is the third most recent.
etc.

@xch,1,3 .

Exchanges the saved size, type, and contents of
variables vl through v3, saved on the previous PSH
statement, with their current values.

'5=-21
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5-22

Choosing Between Named and Numbered Variables

o To use numbered variables:

More efficient for complex runs.

Can be used in existing runs that use numbered

variables for consistency.
Run statements are shorter.

Stack commands can be used.

use named variables:

Run statements are easier to understand.

The run is more self-documenting.

UE-8498
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Variable Aids

o BVT (Build Variable Table) Run

o VARIABLE Run

UE-8498 ' 5-23
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BVT

o Builds a table that displays the names (numbered
or named) and location of all variables in the
RCR.

o Displayed at the end of the RCR as a result.

o Can be used to convert named variables to numbered
variables and visa versa.

5-24 ' UE-8498
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Sample BVT Run

Before BVT:

:RUN FUNCTION DATA: a)2801

-DATE 13:31:48 RID 18E 27 JUN 89 JDOE

BY:

Joanne stewart E0010

sL1=10

6L0G .

LDV <COUNTER>13=0 .

@LDV, W <INPUT>I3=INPUTS .
@BRK .

@INC <COUNTER> .

€001 .

<COUNTER> BOTTLES ON THE WALL.
@BRK ..

©0uT,-0,2,1, <COUNTER> .

@IF <COUNTER> = <INPUT> GTO END ; .
@INC <COUNTER> .

@GTO 001 .

After BVT:

.DATE 13:31:48 RID 18E 27 JuN 89
*RUN FUNCTION DATA: al2801

JDOE
BY:

Joanne stewart E0010

sL1=10

6L0G .

GLDV <COUNTER>I3=0 .
GLDV, W <INPUT>I3=INPUTS .
©BRK

GINC <COUNTER> .

€001 .

<COUNTER> BOTTLES ON THE WALL.

@BRK .

e0uT,-0,2,1, <COUNTER> .,

@IF <COUNTER> = <INPUT> GTO END ; .
@INC <COUNTER> .

©GT0 001 .
.VARIABLE TABLE
* Name Vnum.Sq. Line Numbers

Comment

Tusssusssenss K uusc, o,
COUNTER voo1 01 6+,9,11,13,14,15
INPUT V002 01 7%,14

..... END REPORT .....

Vv5-8
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Description

Format

5-26

BVT

The BVT (Build Variable Table) run is used to
build a table that displays the location of all
the variables in a specified run control report.

Display the RCR and enter one of the following
requests on the control line:

BVT Builds a variable table at the end of the
RCR and displays it as a result. Save the
result to keep the table.

cvr (Convert Variable Table) converts numbered
variables (such as vl) to named variables
(such as <name>) using a previously built
variable table saved at the end of the
RCR.

Cvr,N (Convert from Named Variables) converts
all named variables to numbered variables.

UE-8498

o



Student Guide Advanced Variable concepis

VARIABLE Run

o Tests contents of variables.

o Determines how variable types and input methods
affect the contents of a variable.

o Displayed as a result.

UE-8498 ' 5-27



Advanced Variable Concepts - Student Guide

Sample VARIABLE Run

This run shows what the contents of the non-string variables
look like after initialization and after some operations.
Enter any initial value -> . '

VALUE IN VARIABLE WHEN INITIAL ENTRY IS <20>

@CHG INVARS V4 . @CHG INPUTS V . @CHG V2 V1 +1

V4AE = <20 > . VIA6 = <20 > . V2A6 =< 21>
V416 = < 20> . V116 = < 20> . V216 = < 21>
V4F6.3 = <20.000> . V1F6.3 = <20.000> . V2F6.3 = <21.000>
V4H6 = <20 > . V1H6 = <20 > . V2H6 = <20 1>

** YOU MAY USE A RESUME (RSM OR Fl1) FOR ANOTHER VALUE **
«e+.+ END REPORT .....

V5-9
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Summary

o Variables can be identified by traditional numbering methods
or by descriptive names.

o Numbered variables are more efficient.
o The USE statement can equate named and numbered variables.
o Every RCR has two variable tables:
- one for numbered variables.
- one for named variables.
o Variable stacks
- permit more than 199 variables to be used per run.
- consist of up to 10 levels.
o STACKS is a reserve word that holds the current level number.
o Stack commands manipulate variables on stacks:
PSH - saves contents and definitions on a level.
CLV - clears contents and definitions.
POP - restores PSH variables and removes a level.
PEK - restores PSH variables.
POK ~ replaces contents and definitions saved with PSH.
RMV - removes variables saved with PSH.

XCH - exchanges variables saved with PSH.

© BVT (Build variable Table) run - builds table that displays
variable locations.

o VARIABLE run - test contents of variables.

UE-8498 : 5-29
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Exercises

1. Write a run to perform the following:

a. Initialize at least ten variables using multiple @CHG
statements at the beginning of the run control report.

b. Reuse variables by saving their contents in a data report.

c. Use a series of @QIF/GTO statements to locate a specific
character within one of the variables you defined
previously.

2. Write a second run to perform the following:

a. Initialize the same variables in exercise l-a as needed,
with the @LDV statement instead of the @CHG statement.

b. Reuse variables by saving them in a stack; then, when
finished, restore the stack levels to the run control
report.

c. Use the @LCV statement to locate a specific character
within one of the variables you defined previously.

3. 1Include the E@LOG statment as the first statement of each run.
Execute each run individually; execute RUNA against each of
the @LOG results. Compare the results to see if the
inefficiencies of the first run were remedied by the second
run.

4. Utilize the BVT and VARIABLE runs against your RCR. Print out
the results.

5-30 | UE-8498
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Module Obijectives

Upon completion of this module, you will be able to:

1. Build a Label Table for a run and understand its
efficiencies.

2. Recognize various branching and subroutine methods.

3. Understand the usage of error routines vs. abort routines.

UE~8498 ' 6-1
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Modular Run Structure

o Labeling

o Looping

o] Branching

o) Subroutines

6-2 ' UE-8498
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Modular Run Structure

Y
End Report
Versus
E T Pt T
@Gto 100
| @Gto 130 . L e ¢
AJJ @120:Cmd

€100:Cmd

@Rsr,m,t,r 120

@130:Cmd =

End Report
@Esr

vé-1
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Labels

o Uniquely identify any statement line.

o MAPPER searches each line in a report for a label
when it is referenced.

o Label tables can be developed to speed this
process and make the run more efficient.

6-4 | UE-8498
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Label Table

o Similar to Variable Table.

o One may exist per RCR.

0 Used by MAPPER to associate line numbers with
labels.

0 Built by BLT function or BLT statement.

0 Fixed in size system-wide - 199 entries.

UE-8498 ' 6-5



Efficient Run Structure

Student Guide

6-6

Memory

Label Table
1 Line # in RCR
2 Line # in RCR
3 Line # in RCR
4 Line # in RCR
199 0

UE-8498
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Label Definition Lines

Runs that branch to labels are more efficient if
labels are defined in the run.

Predefines label locations; tell the system which
lines have labels.

Are be placed at the beginning of the RCR.

:L10=15,20=20,30=120
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Label Definition Lines

* == PP+ 1 7
:L1=10

€log .

€ldv <counter>i3=0

€ldv,w <input>i3=INPUTS .

ebrk .

@inc <counter> .

€001

<counter> bottles on the wall .
ebrk .

eout,-0,2,1,<counter> .

@if <counter> = <input> gto end ; .
@inc <counter> .

égto 001

v6-3
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Building Label Tables

0 Use the BLT (Build Label Table) function or
statement.

o Adds label table definition lines.

o Whenever a line is added or deleted, BLT should be
used again to recalculate labels.

o If label definition lines exist, issuing BLT again
will replace them with new ones.

o Use only on runs that have been debugged and
tested, and on runs that do not change frequently.

UE-8498 ' 6-9
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BLT Function

o RCR must be on display.
o) Enter BLT on control line.

o Label definition lines are entered automatically
in the RCR before the first line that contains "@"
in column one.

o] Save the result!

6-10 ' UE-8498
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BLT Example

LDATE 23 SEP 88 09:57:39 RID 14E 22 JUN 88 MICRO

~8991231 REV. 03.0550 880622 'EDIT' SAMPLE SCREEN EDIT £0010
16, 2+14,317,4:34,5-35
€001 . RE-ENTRY POINT

THIS RUN EDITS ORDER ENTRIES IN DRAWER B REPORTS
ENTER REPORT NUMBER-> , (3 OR GREATER)

@BRK 0uT1,-0,2,23,1,1,,,.P . SOLICIT REPORT NUMBER

@CHG INPUTS <RID>I4 IF <RID> > 2 GTO 002 ; . BLOCK REPORTS 1 AND 2
SORRY BUT EDITING OF REPORT <RID> IS NOT ALLOWED.,

€GT0 001 . ADD ERROR MESSAGE

©002:RDL,0,B, RID>, 001 ST CD' .

€L0K,0,B,<RID> . LOCK THE REPORT

@LDV <LINE>14=6 . START AT LINE 6

©003:FDR,0,B,<RID>,<LINE>,,005 ** ‘ST CD* ,OR ,<LINE> .
@RLN 'STATUS®, ‘PRODUCT’, 'ORDER®, *CUST' <STATUS>I,<PROD>H, <ORDER>I,<CUST>H .

LINE <LINE> IN REPORT <RID> HAS THE FOLLOWING ENTRIES
CHANGE AS REQUIRED AND PRESS ENTER
IF NO CHANGES ARE NEEDED, PRESS PF1

STATUS DATE <STATUS>,
PRODUCT TYPE <PROD>,
ORDER NUMBER <ORDER>,
CUSTOMER CODE <CUST>,
BCHG INVARS <STATUS>,<PROD>, <ORDER>, <CUST> .

@BRK 0UT,-0,2,23,1,1,,,.P . OUTPUT EDITING SCREEN
@IF CURVS = 0 GTO 004 . SKIP UPDATE IF PF1
@WRL,0,B,<RID>, <LINE> 'STATUS', 'BY', *PRODUCT®, ‘ORDER®, ‘CUST® \

<STATUS> USER$(1-2) , <PROD>, <ORDER>,<CUST> . UPDATE THE LINE
€004: INC <LINE> GTO 003 . FIND MORE 'OR' ITEMS
@005 . COMPLETION MESSAGE
e Engo (MORE) ORDER ENTRIES TO EDIT IN REPORT <RID>

..... END REPORT .....

vV6-4
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Description

Format

Fields

Example

6-12

BLT Statement

The Build Label Table (BLT) statement builds label
tables in a RCR and creates a result.

@BLT,c,d,r[,lab] .

Field Description

c,d,r Cabinet, drawer, and report
of the RCR for which to build
label tables. :

lab Label to go to if an error
condition exists (such as a
duplicate or invalid label,
or nonexistent report).

@blt,0,c,4,010 .

Build a label table in RID 4C, cabinet 0, and
create a result (go to label 10 in case of an
error).

UE-8498
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Clearing Label Tables

Use the CLT (Clear Label Table) function or
statement.

Deletes label table definition lines from RCR and
creates a result.

If any changes are made to a line containing a
label in an RCR that contains a label table, the
existing label table must be cleared before the
updated run is executed.
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CLT Fuﬁction

o RCR must be on display.

o Enter CLT on the control line; the result is
displayed.

o Save the result!

6-14 : ' UE-8498
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Description

-Format

Fields

Example

UE-8498

CLT Statement

The Clear Label Table (CLT) statement clears label
tables in a RCR and creates a result. '

@CLT,c,d,r[;lab]
Field Description

c,d,r Cabinet, drawer, and report
of the RCR in which to clear
label tables.

lab Label to go to if an error
condition exists.

@clt,0,c,4,010 .

Clear a label table in RID 4C, cabinet 0, and
create a result (go to label 10 in case of an
error). :
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Branching
GTO

o] Simpliest way to loop or branch within a run.

o Use cautiously to confine looping code within 93
line segments to improve efficiency.

- 6-16 ' UE-8498
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GTO Statements

e 11

@Gto 100 .

> €120:Cmd .

@Gto 110 .

> @100:Cmd .

@Gto 120 .

=> @110:Cmd .

End Report

Versus

@Gto 100 .=——me—y

> 93 lines

@100:Cmd .

8Gto 110 .=———==

> 93 lines

@110:Cmd .

End Report

Vé6-5
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GTO Tips

o GTO LIN+ and GTO LIN- may be be used instead of
labels, but are not more efficient.

o Use computational GTOs (IF/GTO) whenever possible.

o The next line of the RCR should always be used in
a conditional.
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Computational GTO

@If vl = 1 Gto 100 .

@If vl = 2 Gto 200 .

@1f vl = 5 Gto 250 .

@If vl = 1,2 Gto 10 .

@If vl = 5,8,9 Gto 20 .
Versus

*-is 3 3 1 333 333 T 1313

QIf vl = (100) 2, (200), (250)

@If v1 = 1,2,(10),5,8,9,(20) -

€10:Cmd . »

@If vl > 5 Gto 10;Gto 50 .

@50:Cmd

V6-6
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GTO RPX

o Permits jumping out of the RCR to another report.

o The referenced report must be in the same cabinet
and drawer as the calling report and doesn’t need
to be registered.

o Variables, results, and labels are automatically
passed.

o All security checks of the RCR apply to the
referenced report.
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GTO RPX
RCR 10E

dk==rosossrsssss=s =

> RCR 5E

*omscmssss=smsSss

@Gto rpx 5 .
@Cmd . & ey

End Report

vé6-7
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Subroutine Review

(o} Internal - reside within the RSR.
o} External - reside in any cabinet and drawer.
o} Do not have to be registered.

o] Called with RSR, CSR, or CALL statements.
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Subroutine Review

lmemal ‘smeveacsas
S 10,
GCmd .
ane
[
External =~ ORI Meaed
with Esr .
ceceenssesa ACR 38 Moae 140
/ "
OFur,143,0,3 10 -
@Cma . \
External - PCRI0E Moseo
with Csr

RCRJIB Moae 140

RCR SC Moage 10

@1etma ‘ecsccnc=
_—///"' . @20:Cma
©Rx,140.5.3 10° < \
@Cma .
‘ ;
@Csr

Rari1C.22 2. 4
® = Ny @Ear or Car

V6-8
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- RSR
(Run Subroutine)

o Passes control to the subroutine named.
0 May be used for internal or external routines.

o Control returned to main routine with ESR (Exit
Subroutine) statement.

o Control passed to another external subroutine with
CSR (Clear Subroutine) statement.

o Utilizes reserve words CRPTS and CDRWS.
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RSR Statement

RCR 1

= @10:Cmd

@RSR 140,C,4 10
@Cmd .

@Esr.

vé6-9

UE-8498 ' 6-25



Efficient Run Structure Student Guide

RSR Statement

Description The Run Subroutine (RSR) statement transfers
control to a specified label to execute a
subroutine.
Format @RSR{,c,d,r lab | lab} .
Fields Field Description
c,d,r Cabinet, drawer, and report
containing the external
subroutine.

lab Label where the subroutine
starts. This field is
required.

6-26 ' UE-8498
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CALL Statement

Similar to RSR statement, but has several
advantages.

Transfers control to a subroutine and enables the
manlpulatlon of variables.

- Internally, only variables processed are those
used in the called subroutine.

- Conflicts in variable names are eliminated.
- Renamed results can be used, but are not

transferred back to the main routine.

RETURN statement returns control to the calling
routine. :

Use instead of PEK, PSH, POK, and POP when
possible to save system overhead.
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CALL Statement

Description The Call Subroutine (CALL) statement transfers
control to a subroutine and enables you to
manipulate the values of variables.

Format : ecaLL{,c,d,r] lab([v,v,...]) .
Fields Field Description
c Cabinet of an external
subroutine.
d Drawer of an external

subroutine (mandatory if
cabinet is specified).

r Report containing the
subroutine (mandatory for
external subroutine).

lab Label where subroutine
begins. At the subroutine
label, you must specify the -
parentheses and a
corresponding variable for
each variable passed on the
CALL statement. Use the
following format for the
label:

@lab: ([v,v,...])

(Vv,v...) Variables to pass to the
subroutine (maximum of 40).
The parentheses are required.
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RUN Statement

o Executes one run from another run.

o Allows passing of variables, literal data, and
reserve words.

o Called with RUN (Run Start) statement.

UE-8498 ' 6-29



Efficient Run Structure

Stuaent vusuc

6-30

RUN Statement

RCR1

Iz EEETECERMETI=S= TN

€un RCR2,vi,Greenboxs
@Cmd.

@Chg inputs vi,v2h12.

End ot Report

V6-10
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Description

Format

Fields

Example

UE-8498

RUN Statement

The Run Start (RUN) statement terminates the
current run and starts another run.

@RUN run{,vld] .

Field Description
run Name of the run to start.
vld Variables, literal data,

reserved words, or any
combination of these, to
transfer to the run. Use
INPUTS to initialize these
variables.

@run payroll,v5,v6,SMITH .

Starts the run called PAYROLL and sends the
variables v5 and v6 and the character string SMITH
to that run (which initializes these as variables
with INPUTS).

6-31



Efficient Run Structure Student Guide

6-32

RUN Statement Considerations

RUN RCR must be registered; PreRun overhead.
Execution begins at line 3; no other entry pointé.
Passes current value (-0) to the started run.

A new RCR D-bank, Variable Table, and Label Table
must be built. :

Calling run terminates as soon as the RUN
statement executes.

Use GTO RPX or RSR when possible.

UE-8498
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LNK Statement

Similar to the RUN statement, but control is
returned to the calling RCR.

Allows passing of variables, literal data, reserve
words.

Called with the LNK (Link to Another Run)
statement.

Utilizes reserve word LINKS.
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LNK Statement

RCR1

axms=m

@Lnk RCR2,v1,Jim RCR2
@Cmd.

(LinkS=1)

4
End of Report

@Chg Inputs vi,v2hi2.

v6-11
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LNK Statement

Description The Link to Another Run (LNK) statement executes
another run.

Format @LNK run[,vid] .
Fields Field Description
run Name of the run to start.
vlid Variables, literal data,
reserved words, or any
combination of these, to
transfer to the run. Use
INPUTS to initialize these
variables.
Example @lnk payroll,v5,v6,SMITH .

Executes the run called PAYROLL and sends the
variables v5 and v6 and the character string SMITH
to that run (which initializes these as variables
with INPUT$). Once PAYROLL encounters a GTO END
statement, control is returned to the next
statement following the @LNK in the originating
run.
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XQT Statement

o Used to construct and execute run statements.
o Called with XQT (Execute) statement.
0 Multiple statements can be executed.

o String length upto 640 characters.

6-36 ' UE-8498
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XQT Statement

'====================================
@Rdl,Etypes,2,v1,99 1-80 v2s80.
@Xat v2 .
@Brk.
Search by:
Status Date
Ship Date
Sort by Product Type

@B8Brk Out,-0,2,4,1,1.

@Chg vii2 Curvs+1 It vi ge 3 & le 5§ gto lin+1;gto1.
@Xat,lin v1.

@Dsp,-0.

@Rel.

@Srh,0,b,2,,,99 dh ’'Status Date’ ,861225.
@8rh,0,b,2,,,99 dh 'Ship date’ ,870614 .
@8Sor,0,b,2 " 'Product Type’ 1.
@1:Cmd

V6-12
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Description

Format

Fields

Example

6-38

XQT Statement

The Execute (XQT) statement executes any valid run

statement.
@XQT{,lab | vld} .
Field Description
lab ' Label or line number to
execute.
vld Variables or literal data and

reserved words from which to
formulate and execute a run
statement.

@rdl,edrws$,2,v1,099 1-80 v2s80

Read and execute a line from report number 2 in

EDRWS.

UE-8498



Student Guide

Efficient Run Structure

UE-8498

Abort Routines

Subroutines that pass control to the run instead
of MAPPER if an abort condition occurs.

Utilize the RAR (Register Abort Routine)
statement.

Utilize the reserve words:

XFUNS - last function executed before abort.
XLINE$S - RCR line number when aborted.

XRID$ - RCR report number when aborted.
XDRWS - RCR drawer number when aborted.

6-39



Efficient Run Structure Student Guiae

Abort Routines

- RCR 10E

t========== Abort Routine
@Rar,m,t,r labe

Xfuns
Xline$
Xrid$
Xtype$S

@Car.

V6-13
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RAR Statement

Description The Register Abort Routine (RAR) statement
registers or names a routine to be executed if the
user aborts a run.

Format @RAR{,c,d;r'lab { lab} .
Fields Field Description
c,d,xr Cabinet, drawer, and report

number of the report
containing an external
routine.

lab Label in the report where an
abort routine begins. If 0,
the beginning of the RCR is
assumed.

Example @rar,0,c,4 010 .

Register the external abort routine in RID 4C,
cabinet 0, and specify that the routine start at
label 10 in the report.
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Error Routines

Handle recoverable and nonrecoverable errors.

Utilize the RER (Register Error Routine) statement
to register a subroutine to be executed should an
error routine occur. '

Should document:

- Function and line that erred.

- Variable contents.

- Time of error.

- Station and user executing run.
- Output area contents.

- Contents of result(s).

UE-8498
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RER Statement

RCR 10E

fzm=zoss==n===

@Rer,m,t,r label

Error Routine

Xerrs
Xtuns
Xline$
Xrids
Xtype$

@Cer.

Vé6-14

UE-8498 ' 6-43



Efficient Run Structure Student Guiae

Description

- Format

Fields

Example

6-44

RER Statement

The Register Error Routine (RER) statement
registers a routine to be executed if the run
encounters an error.

@RER{,c,d,r lab | lab} .

Field Description

c,d,r Cabinet, drawer, and report
number of the report
containing an external
routine.

lab Label in the report where an
error routine begins. 1If O,
the beginning of the RCR is
assumed.

erer,0,c,5 099 .

Register the external error routine in RID sc;
cabinet 0, and specify that the routine start at
label 99 in the report.

UE-~-8498
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Error Routine Example

@©@Rer 10 .
@Srh,0,b,] 'St Cd” ,or.
@Dsp,-0.

@10:Ldv,w <err>i3=xerrs, <func>h3=xtuns, <rept>i3=xrids,\
<iine>i3=xline$ .
@Lsm,<err> <msg>s80.

VT e vy orqs o )

M

This run (rid - <rept>) has erred on line <iine>, while
executing the <tunc> tunction.

The foliowing error message was received -
<msg>

This run {rid - 6) has erred on line S, while executing
the SRH tunction.

The following error message was received -
< < This fieid must be a numeric field > >

Qo e BRI TR G s i)

V6-15
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Summary

o Label tables should be built at the beginning of every RCR and
subroutine.

o Attempt to keep logic confined as much as possible to the 93
line efficiency limit.

o Computational GTOs should be used whenever possible to cut
down on the number of commands processed for each IF function.

o The most often used path of a conditional should be the next
line, not the specified label.

o] @CALL, @GTO RPX and @RSR statements are recommended where
possible over the @RUN or @LNK statements because both @RUN
and @LNK require additional PreRun processes.

o The difference between the @RUN and @LNK statements
respectively is:

- RUN stops execution of the calling run altogether.

- LNK suspends execution until execution of the linked run
is complete.

o Abort Routines (@RAR) provide the Run Designer with a
technique to pass control to the subroutine should the end
user deliberately abort the run.

o Error Routines (@RER) provide the Run Designer with a

technique to pass control to the subroutine should a
recoverable or nonrecoverable error occur.
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Exercises

This exercise uses code for the EDIT run, found in drawer

Report . To prepare for this exercise, copy this code into

your run control report.

a. Eliminate the first line of the run (the line beginning
with :L) and the variable table lines at the end of the
report. Add a line of code to test for the contents of
STAT1 on the @LOK statement if someone else has update

control of the report. Also, add an @LOG statement to the

beginning of the run, then execute the run and obtain a
RUNA result. Build Label Tables and Variable Tables.

b. Move the lines following the first @CHG INPUTS statement

to a second RCR in the drawer. Use either the €GTO RPX or
@RSR/ESR statements to branch to the new subroutine. Make

any necessary adjustments to the run to recognize labels
or variables, and create new Label and Variable Tables.
Execute the run, and obtain a RUNA result.

Repeat 1b, this time using an @RUN or E@LNK statement to branch
to the subroutine. Again, adapt the run to pass the contents

of necessary variables to the subroutine (in this case, the
variable <RID> must be passed within the @RUN or @LNK
statement.

Compare the three RUNA results. Which method of branching is
most efficient for this particular run?

Describe the differences between Error Routines and Abort
Routines.

Efficient Run Structure
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Module Objectives

Upon completion of this module, you will be able to:

UE-8498

Identify when to use screen reserve words INPUTS, INVARS,
INVR1S, and INSTRS.

Define the purpose of the LFC and SFC statements.
Compare the SFC and FMT statements.

Handle function key input by defining and coding the CHD
and KEY statements.

Describe the purpose of the Forced Transmit of the OUT
statement. :
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Screen Reserve Words

o INPUTS
o) INVARS
o INVR1S
o INSTRS
° CITTV @oT ~J)
!
} Jy R
SV T B SR E R VE S S T
;
{100 TS

7-2 ' UE-8498
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INPUTS

Utilizes user input from the screen or initial
input parameters.

a

Data is captured from the character after the
leading tab (or control character, if protected
screens are used).

The number of characters loaded from a field
depends on the defined length of the variable;
maximum 18 characters.

No string values allowed.

Information loaded into the INPUTS table.

7-3
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INPUTS Table

o Automatically provided for all data entry screens.
o Fixed in size to accept up to 4@ values.

o Each value may contain a maximum of 18 characters.

7-4 - ’ ' : UE-8498
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INPUTS Table

[ B
Lastname [] smith
Firstname [] joe

(MMDDYY)

\. J

{

Input$ Table
<« 18 Characters =—>

smith
joe
40 | 010160
Values
@Out,m,t,r
@Chg Input$ v5h12,v6h10,v7i6 v7-1
7-5

UE-8498
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7-6

INVARS

Utilizes user input from fields on the screen.

Data is captured from the character after the
leading tab (or control character, if protected
screens are used).

The number of characters loaded from a field
depends on the defined length of the variable;
maximum 132 characters.

String variables allowed.

Information loaded into the INVARS table.

UE-8498
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INVARS Table

o Fixed in size to accept up to 40 values.

o Each value may contain a maximum of 132
characters.

UE-8498 ' 7-7
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INVARS Table

r - =
Lastname [] smith

| Firstname [] joe
Birthdate O o10160 ’
(MMDDYY)

\ ' ; J

Invar$ Table
< 132 Characters e——p

smith

joe

40 010160
Values

@Chg Invar§ v5h20,v6h10,v7i6
@Out,m,tr v7-2
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INVR1S

o Utilizes user input from fields on the screen
(terminated by the size of the variable rather
than the size of the field).

o Allows the loading of several fields into one
variable.

o The number of characters loaded (including tab
characters) depends on the defined length of the
variable; maximum 132 characters.

o String variables allowed.

o Do not use with protected or formatted output
screens.

le) Information loaded into INVR1S$ table.
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INVR1$ Table

.0 Accepts more than 40 entries, but 40 values are
still the maximum.

0 MAPPER stops loading data in this table when one
of the following conditions exist:

- no more data on the screen.

- the value in the INVR1S$ table is full.
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INVR1S Table

4 N
Lastname [] smith Firstname []joe

Birthdate [J] 010160
(MMDDYY)

\_ J

{

Invari$ Table

+— 132 Characters —_—

smith [] firstname [J joe

010160 |

40
Values

@Chg Invri$ v5s80,v6i6
@Out,m,t,r

v7-3
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INSTRS

o Utilizes user input from entire lines on the
screen.

o No leading tabs required.

o Input var