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Agenda and Disclaimer

* The Hypothesis

= Benchmark Methodology
» Scenarios

= Benchmark Results
= Mitigating Factors

All performance data contained in this publication was obtained in
the specific operating environment and under the conditions
described in this white paper and is presented as an illustration only.

Performance obtained in other operating environments may vary and
customers should conduct their own testing.




The Hypothesis

= For many decades it has been assumed that graphical
development tools offer benefits over character-based

technologies

= Concerns:
» Relatively little in the way of fully-documented apples-to-apples
comparison research
» What exists is generally:
= Well over a decade old
= Research that is focused on:
— Traditional Data Entry screens
— SLOC (Source Lines of Code)

» For z/OS Traditional Maintenance activities (COBOL, PL/I, HLASM, etc.)
— SLOC is no longer the relevant productivity metric, as the primary
usage model of these applications are:

= Maintenance
= Support




The IDE Efficiency Benchmarks

= In Q1 2010 IBM/Rational was asked to develop a series of Benchmarking
Scenarios to measure IDE efficiency — for a standard z/OS Maintenance
and Application Support work-load

= Specifically
» Measure differences in task completion between
— IBM Product "A" — ISPF 6.0 running on a z/10 processor
— IBM Product "B" — Rational Developer for System z 7.6

= The entire set of Benchmark scenarios is a work-in-progress, however we
have finished an "apples to apples" use case and finished measuring
results with z/OS practitioners from varying backgrounds

» Eighteen participants:
= Average ISPF experience: 12.1 years
= Average RDz experience: 1.3 years

= We are hoping to execute a full series of open-ended Benchmarks before
the end of the year - which will factor in additional products:

» SCLM
» Static Analysis tools




Design of the Apples-to-Apples Scenario

» 100 separate ISPF-based typical z/OS maintenance and support
programmer tasks (scripts available on request)
» Transcribed each ISPF task to the equivalent RDz development technique:

» Note that the direction was: Start from an existing ISPF set of tasks = convert to
RDz-based workflow

= As far as possible, attempts were made to remove "Human
Factors™:

» Close-ended "click-for-click" instructions were created to minimize:

= Differences in think/reaction time
— "Press PF8 20 times" — "Press PgUp 20 times", etc.

= Differences in Product experience
= Differences in business application development experience

» Detailed testing methodology instructions were sent to

» Project participants were told that they were trying to find gaps between RDz and
ISPF functionality

» 50% of those that did both the RDz and ISPF scripts did the RDz scripts first — to
mitigate "learning and retention" bias

= Caveat: This does not mean that the Benchmark results should be
construed as Underwriter's Laboratories research.
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Apples-to-Apples Benchmark Scripts

100 specific tasks documented in a detailed script, and broken into seven
sub-categories:

ISPF Source navigation

Program analysis (essentially, standard maintenance "Data Flow Analysis")
ISPF Editing operations (basically, the core ISPF Edit (=2) functionality)
COBOL statement coding

Syntax check/Syntax removal

Program compile & link

DB2/SQL work (test data manipulation and SQL statement create/test)

N OoRx~Dd -

=  We refined and vetted all tasks and workflow proportions in the scripts:
» With ISPF and business application programming experts in IBM
» With external business partners
» With several customers under NDA

=  We would be happy to eMail you the complete list of tasks and steps
documented in the scripts:

» If interested, please send a note to: Jon Sayles: jsayles@us.ibm.com




Apples-to-Apples Test Scripts

» The scripts were detailed to the PF-Key pressed, and mouse-click

A E C u]
M Vixed find/change editing

440 64 From the command line: 1 |Charge a single line of source -
44 Type: € 900-READ-TRMIDATA 900-READ-TREATMENT RDz SC rl t
442 Press <Enter>- Mixed find/change editing
43 Type: € 900-FEAD-TREATMENT 900-RERD-TRMIDATA 56 |press ctri/F 1 |Change = single line of =0
hias EresslEnters Find: 900-READ-TRMIDATA
Type RES - Press <Fnter: Replace with: 900-READ-TRERTHENT
From the command line: 1 Find: 900-BEAD-TREATMEHT
Type: Top Press <Enters RB]EIlaCI_B with: 900-READ-TRMTDATR
Type: C ERROR-FOUHD-SW ERR-FOUHD-SWITCH CLTCKETntORt T NSonrce
57 |Press: Ctrl/Home then Ctrl/F 1 |Find and intermittently ch
Press -<Enter’ Replace: ERROR-FOUHD-SW  with: ERR-FOUHD-SWITCH variable
Press: F5 then F6 eight times Press: .
From the command line: 3 Hext then Replace 6 times
Type N 58 |Press Ctrl/F 3
Press PF7 Find: EBNCHMSTR
Type: F 'COPY BNCHMITR' 39 |Double-click BHNCHMRTER and from the Context menu select: 1
Press PFz Open Copyhook
From I3PF (split screen) open the file in Edit (=2): N
458 <HLQ> . BNCHMEES . COPYLIE (ENCHMSTR) Re-type: PATIENT-ID  to PATIENT-NEBR
457 Re-split the screen in the middle of the view Do NOT close the Copybook wiew
452 | 67 |From ISPF =2, Edit.the copybook: BNCI—]IM?“TR 1 TFrom the SANDEOX program 1
453 Fmé“ PTTEIEC;F“““I?‘;;;&Z[F ?1331: CHEREO T oG NG Using the Find/Replace dialog (Ctrl/F):
- o Charwje: FATIENT-ID to FATIENT-NER ALL
460 From the command line, type: 3S4VE <Press Enter:>
68 |Feturn to the split-screen edit session on the SANDEOX program - but 1 Change DIRGHOSTIC-CODE-PRIMIRY to DIAG-CODE-PRIMIEY ALL
461 do not close the split screen in edit on ENCHMSTR Fhange DIAGHOSTIC-CODE-SECONDARY to DIAG-CODE-SECONDARY WAIL
e From the command line, tyhe the following: 61 |Edit the copybook 1
453 C PATIENT-ID PATIENT-NER ALL Using the Find/Replace dialog [Ctrl/F):
154 Type: RES Hit <Enter>
Change: DIAGHOSTIC-CODE-SECOHDARY to DIRG-CODE-SEC
69 P 1
465 From the command line: Charwe: DIAGHOSTIC-CODE-PRIMARY to  DIAG-CODE-PRIMARY
466 Type: C DIRGHOSTIC-CODE-PRIMARY DIAG-CODE-PRIMARY ALL -
&7 Press -Enter> 62 |Edit the JANDEOX prograw 1
162 Type: € DIAGHOSTIC-CODE-SECOHDARY DIAG-CODE-SEC ALL Taing the Find/Replace dialog (CErl/F):
463 Press <Enter-
70 |Edit the copybook: BHCHMSTR {should still be in split-screen): 1 Change: PRIMARY-CARE-FHYSICTAN-TID co PRIMARY-CARE-PHYS ALL
47 64 [Edit the copybook: BHCHMSTR 1
47 Type: € DIAGHOSTIC-CODE-PRIMARY DIAG-CODE-PRIMARY
Using the Find/Replace dialog (Ctrl/F):
472 Press -Enter:-
" " Change PRIMARY-CARE-PHYSICIAH-ID to PRIMARY -CARE - FHYS
473 From the command line, type the following:
= ¢ DIAGHOSTIC-CODE-SECOHDAEY DIAG-CODE-SEC Press -~Enter: | 64 |Close the split-screen edit session - save your changes 1 ChﬁngeF: izrggraphdna?e 12
a7e | M IRetnirn o the anlit-ascreen Fdit seasion on the SANDRODY nraoram 1 Using the Find/Replace dialog (Ctrl/F): using / SIS &

Change:  400-HUMERTIC-RAHGE -EDITS to  410-HUM-BHGE-EDITS

ISPF Script e pepcn 3 ties

Undo the last two changes (press Ctrl/Z twice)
63 |Using the FindsBeplace dialog (Ctrl/F): 1

Mhancea = NN _ToTTR _TDOUWTFNLTT +r NI _ITOTTR_TDMTFLTT ATT



Task Summary Results - All Participant Subset

A" partiCipants 9 Total - all use cases:

» ISPF veterans DB2 data edit/SQL statement wark:
» "New to ISPE" Program Compile/Link Edit '
developers g Syntax Check: | '
E COBOL Statemen Coding: |

Frimitive Edit Operations:

Program Analysis:
Note that 0 represents S .
the ISPF baseline |

a 10 20 30 40 a0 1] 70 80

Reduced Task Time using ROz

Use Case % Lesstime to complete tasks with RDz

Source Navigation: 49.26
Program Analysis: 69.67
Primitive Edit Operations: 19.22
COBOL Statement Coding: 33.11

Syntax Check: 51.89
Program Compile/Link Edit: 23.38
DB2 data edit’SOL statement work: 73.41

Total - all use cases: 46.88




Task Summary Results — TSO "Top Gun" Participant Subset

Only participants Total - all use cases: )
with . DE2 data edit/SOL statement work: I
R
) over 15 years O.I: Frogram Campile/Link Edit: )
ISPF experience : Syntax Check '
5] 4
4 Recent ISPF WOI‘k E COBOL Statement Coding: I
Frimitive Edit Operations: I
Program Analysis: _ I
source Mavigation: I
NOte that 0 represents a 10 20 30 40 50 B0 70 80
the ISPF basellne Reduced Task Time Using RDz

Use Case % Lesstime to complete tasks with RDz

Source Navigation: 4453

Program Analysis: 67.99

Primitive Edit Operations: 17.45

COBOL Statement Coding: 5598

Syntax Check: 67.58

Pregram Compile/Link Edit: 337

DB2 data edit’'SOL statement work: 7092

Total - all use cases:| 30.03




Analysis — and Feedback From Participants

Using ISPF - Typing for:

Four sources of productivity: 1. (Significantly) less typing with RDz

Navigation

@) Search/Replace

Code Positioning

Edit Functionality

SQL Statement Coding

COBOL Statement Coding

Test Data Maintenance

v

Y8 Using RDz

Declarative Development
Tools, Views, and Wizards

<
[[om]|




Analysis — and Feedback From Participants

= Four sources of productivity: 2. RDz Advanced Tooling

Y8 Using RDz

Using ISPF

Manual

Panel Navigation

Manual

v

Manual
Paging and

v

Code Positioning

Manual Compile

v

Link Process

Sequential
2

v

Development

Manuall COBOL and

v

SQL Development

=3

Manual DB2 Table

v

Maintenance

Manual Compilation

v

Job Submission

v

mqyper inks |

And Views for

lalzaris an!

Hyperlinks for

ilews iOI’

Code

iiienus !OI’

RDz
Concurrent
Development

ntelli-sense

For COBOL and

iR

Full-Screen
DB2 Table Editor

Menu- Driven
Compile/Link




Analysis — and Feedback From Participants - 3. Better use of Screen Real Estate

8] HOSPCALC.CEL 52

P-1-B-—+ z ; 3 ; 4 ; 5 ; 3

*

Line 213 Column 5 Insert

END-IF

Add to counters and total amounts
EVALTLTE INS-TYPE
WHEN "HMO™ ADD +1 TO NER-HMO
WHEN "&OW™ ADD +1 TO NER-STATE-FED
WHEN OTHER ADD +1 T NER-NO-COVERAGE
END-EVALTALTE

IF INPATIENT
ADD +1 TO NER-INPATIENTS
EL3E
ADD +1 TO NER-OUTPATIENTS
END-IF
IF Managed-Care
COMPUTE PAT-TOTAL-AMT-NET =
(PATIENT-TOT-ANT +
AMT-PER-DAY * { (100 -
- Deductible + COPLY
END-COMPUTE
Else
COMPUTE PAT-TOTAL-AMT-NET =
(PATIENT-TOT-ANT +
AMT-PER-DAY * { (100 -
END-COMPUTE
FWT-TF

INS-COVERLGE-FERC)

INS-COVERLGE-FERC)

I ﬂ. —

4100

4100

15| HOSPEDIT.CEL 52

Line 145
*A-1-FE--+

Column 24

Insert

LINEAGE SECTICH.
COPY YRR

FPROCEDUERE DIVIS
FERFORN 000
FERFORN 100

TH'T
FERFORN 200
MCWVE +0 TO
GOBACKE.

O00-HOUSEKEEPIN
DISPLALY "HO
% Code your sta
WCCERPT W3-
OPEN INFUT
COPEN OUTPUT)

% Code your sta
*  Remewnber to m
READ INFILE
AT END
MCVE '
GO T 0
FHT—RF T

- 3 : 4

Cut

Copy
Paste

Select
Selected
Deselect

Filter vigw

Source
Refactar

Asset Analyzer Program Tree
ig

Run As
Debug As
Profile As
Walidate

Lumn

Chrl+i
Chrl+Insert
Chrl+y

Ale+0

ile
PP ofile iz AT

- v T

aace

RD5-5W

*

R S S

*

*

5] HOSPSROH.CBL 52 T
Line 180 Column 35 Insert
-*4-1-F-—+ 2 ; i-—-8 4 ; 5 ; -
MOVE 'N' TO MORE-DIAGS-SW ~
GO TO 050-EXIT
END-READ .
050-EXIT.
EXIT.

100-MAINLINE.
Vallidate patient type and insurance coverage

et D-IDX to 1.

SEARCH CODES

LT EMND
WRITE ERR-EEC FROM W3-INPUT-REC
ADD +1 TO ERROR-RECS
READ INFILE INTO WS-INPUT-REC

AT END MOVE "N" TO MORE-RECORDS-ST
GO TO 100-EXIT
END-REALD

ADD +1 TO RECORDE-RELD
GO TO 100-EXIT
WHEN Diagnostic-code = CODES (D-IDXE)
Perform 300-Zearch-DEZ-Table THRU 300-EXIT
if ZIQLCODE of 30LCA = +0
move COPLY of DEZ-Fields to
COPAY of W3-INFPUT-REC
move DEDUCTIELE of DEZ-Fields to
DEDUCTIELE of W3-INFUT-REC
end-if
COMPUTE PATIENT-TOT-ALMT =
PATIENT-TOT-ANT * 1.05
WRITE OQOUT-REC FROM W3-INPUT-REC
END-Zearch

SEALRCH ALL CODESZ

LT END
WRITE ERR-REC FEOM W3-INFUT-REC
ADD +1 TO ERROR-RECS
REALD INFILE INTO WS-INFUT-REC

AT END MOVE "N" TO MORE-RECORDS-ST
GO TO 100-EXIT
END-REALD

ADD +1 TO RECORDE-RELD
GO TO 100-EXIT
WHEN d-ecodel (IDEZ) = diagnostic-code
COMPUTE PATIENT-TOT-ALMT =
PATIENT-TOT-ANT * 1.05
WRITE OQOUT-REC FROM W3-INPUT-REC
END-Zearch

Code your statements here to read the input file
Reperber to move "NO" to IFCODE if the input file i
READ INFILE INTO WS-INPUT-REC
AT END MCWE "N" TO MORE-RECORDI-3W

§ Five times as much source code - at a glance
in Browse or Edit mode - with tooling .



4. Responsive Desktop/Windows Environment

Same basic functionality since
: e er the € late 1970's

=%F ¥ =
| . Mame Yalue
% LOOP-DCNE o
+ ¥ PROGRAM-FLAGS
= ¥ PROGRAM-OTHER-FIELDS
%, INPUT-NAME "Eill Hudak
% CHAR-COUNT oo
= + ¥ PROGRAM-PASS-FIELDS
— % S0LA-PROGRAM-ID
prra——— 4
A n R DZ Startapp.chl 52 [ HEALTH_PLAN £3 =
Line 58 Column 1 Insert Erowse PLAN_ID [CHAR(Z0)] GROUP_ID [CHAR(10Y]  PROVIDER [CH,
u u I———+—*A—l—B——+————2————+————3————+————4————+————5————+————6————+————”r‘—— GBINS-2FD-TO0LXS1-00 GRP-0000-5 INS-0001
S e S S I O n W It ~ GBING-2FD-T-0LXG1-A0 GRP-000D-T IN5-0002
Pt put qpame B FEINE. DS 10902363 AP0 .00
i 3 to Input- e g0 2
SR e GBINS-2K-TOOLXEI-00 GRP-00WK-1 INS-WED1
concurren e
IF Input-nsme = Fpaces T ——
Mowve "OQ" to Input-name Refresh
t . End-IF
dCCess 10. IR
Mowe 1 to Char-count
_ Program ana|YS|S VIeWS Inspect Input-nseme Tallving Char—-count For Leading Spac Insert Row
B Move Input-name (Char-count: 30 - Char-count) to Temp-na Delete Row Delets
Debugglng funCtIonaIIty If function upper-case [(Temp-name) = "o
- Edit and Browse of: eiEus oo siineess
. v
- DB2 tables E 2 | ontors 53 +XRRBIBE E BE
& CHAR-COUNT = 00
- IMS Database &, INFPLIT-NAME = "Bill Hudsk -
_ VSAM ﬁles k2 Data Source Explarer 52 Bl consale |+ Tasks | [2( Problems | [ Memory | 08 Perfarm Hierarchy | = SQL Results | = TEMP-MAME =" i
=¥ PROGRAM-OTHER-FIELDS
H ®y INPUT-MAME = "Bill Hudak
QSAM files 5 Tables e i
=[] cusT
- DIAG_CODES




Mitigating Factors

The following must be noted about this study:

1. No use of custom ISPF Edit-Macros, etc.

» Many shops (and individual programmers within shops) have developed and
use custom editing macros during their work.

» These macros would in all likelihood improve the ISPF results.
» To what degree is unknown...but possibly as much as: 5-10%

2. No use of custom RDz Macros, PF-Keys or RDz Snippets
» These would in all likelihood improve the RDz results as much as: 3 — 5%

3. Years of ISPF experience

= The ISPF development experience (10 years) of the participants is
considerably more than their RDz experience

= However, there are many shops with a mature developer-base that has an
AVERAGE of 20+ years of ISPF experience

= This discrepancy was mitigated as far as possible through the use of the
detailed ISPF script (down to the PF-Key to be pressed)

= But it is possible that another 10 years of ISPF experience would net an
improvement in the ISPF results
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