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Software Size

m Software size is a critical cost driver for
software development cost estimates

m SLOC is...

e The most easily obtained size metric
e The most mature metric
e Understood by decision makers

e An appropriate size metric when...
» System is preceded by analogous programs
» System requires high levels of complex processing
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Physical SLOC Logical SLOC
e Count of end-of-line markers e Count of single instructions
» Excluding comments and blanks » Excluding comments and blanks
» Characterizes software in terms of physical » Characterizes software in terms of
size instructions
e Programming language syntax e Programming language syntax specific
independent

m Both logical and physical SLOC counts are useful for
different parts of a life cycle cost estimate:

e Logical SLOC is more closely aligned with code functionality and
development effort

e Physical SLOC is useful for sizing maintenance effort
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Issues

B No one standard has been universally accepted for
defining SLOC

e Every code counter claims to follow the “Software Size

Measurement: A Framework For Counting Source Statements” by
Robert E. Park

e The problem is how each code counter interprets the definitions

e The following chart (Cymerman 2006) shows +/-40% variance in
C/C++ language counts vs. UCC (multiple contractors and

programs) :
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B Numerous tools using multiple SLOC definitions are in

use today (Jensen 2005):

e SEER-SEM

> Control, mathematical, conditional, 1/O, format JCL, and all other
executable statements are included

» Comments and Begin statements are excluded.
e Price-S
» Source lines to be developed and/or purchased.
» Embedded declarations and data statements are included
» Comments are excluded

e COCOMO

» All instructions requiring design, documentation, code and test created by
programmers and processed into machine code

» Generally all delivered logical, format and declaration instructions.
» Comments and COTS are excluded.
» Debug and test drivers (unless delivered) are also excluded

B Code counting needs to be consistent to be used as an
accurate basis for cost estimating

The Unified Code Counter Is a solution
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G oo Unified Code Counter (UCC)

Sponsored by USC

Uses logical and physical SLOC definition from
CMU/SEI-92-TR-020:;: Software Size Measurement: A
Framework for Counting Source Statements

Supports multiple software programming languages

e Tecolote developed several prototype counters for ‘new’ languages
(e.g.: PERL, XML)

e USC tested the prototype counters and incorporated them into
releases of the UCC

e USC willing to add counters as the need arises
Non-proprietary solution and FREE!

http://sunset.usc.edu/research/CODECOUNT/
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B Prototype differencing capability implemented by Tecolote
and incorporated into UCC by USC

e It compares source code from two versions of a software
development

e “Diff” tool example (Cymerman 2006) shows the usefulness to
breakout the New and Deleted code from the total code counts:

Code looks
stable at this
point, but in
reality, it was
dynamic!!

Total counts
show change,

but without
“Diff”, you
can’t see why

—e— TOTAL
—=— UNMODIFIED
15000 MODIFIED

Deleted code —« DELETED
size is —x— NEW

O
o
|
(9]

prop(_)rtional to . Notice that there is nearly

previous New i e e 5,000 New SLOC and
code size 1234567809101 5,000 Deleted SLOC

Baselines Doesn’t look STABLE
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Tt Tyt UCC Code Counting Examples

Mid — Late 1990s: NRO CAIG identified need for
consistent code counts

2002: Tecolote (Cymerman) identified USC Code
Counter as potential solution

2003-2005: Tecolote (Cymerman and Legg) developed
prototype counters and differencing capability; worked
with USC in support of NRO CAIG

2008 — present: NRO and NGA form a joint working
group using UCC (renamed in 2009)

2011: GUCC developed, tested, and briefed to
Intelligence Community

2012: GUCC in use at NAVAIR; requested by Pt. Magu
customer
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m The UCC provides credible and consistent counts

across programs but can be labor intensive to
Implement

e Requires UCC knowledge of command line options
e Requires MS DOS or Unix knowledge
e More suited for developers and not analysts

m The Graphical User Interface for the UCC (GUCC) was

developed by Tecolote on internal research and
development funding

m |t operates in a Windows OS environment and reports

the results of the UCC in a single consolidated MS
Excel output

Why a GUCC?



m User friendly GUCC allows wider use with little
to no training
e One GUI window
e Browse mechanism
e Click options
e Execute button

m GUCC shows

e Totals on one tab of excel output
e Files not counted
e All output from the UCC
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Praoject Selection
Select folder containing zource code to count or difference.

GUCC Input Screen

Project Folder [-dir): I:Z: \[erm

Browsze. ..

File Fiter, | v

Perfarm a difference count againzt alternate project [-d):

Alternate Folder: | C:hDemao_UCCAZ_Demo

H Browsze... ]

Analyzis
Threshold [%] of denating modified line [-];

b aium characters per SLOC [-brunc): 10000 2

R epaorting

Threshold [%] for duplicate fles [tdup]:

Repart Destination [-autdir]: |

{(*) Create consolidated repart it Excel

[] Additionally, write UCC reports [in C5V farmat)
() wiite ASCI reports instead of C5W [-ascil]
() wiite legacy reports instead of CSW [-legacy)

O ptions

[ ] Exclude complexity statistics [-hocomplex)]

Repart All files found in project falder [-all]

[] Unified report file [-unified)

About ] [

H Execute ][ Close

0408

Simply
locate the
folder
where the
code is

Add another
baseline if
using the
difference

tool

Press
‘Execute’
to start the
GUCC



ESEARCH, INC.

Bridging Engineering and Economics
Since 1973

O 8- Bookl [Compatibility Mode] - Microsoft Excel -
1 i) —
| Home | Insert Page Layout  Formulas Data Review  View @ - = X
=] = P =
Eill & cut Calibri (=¢ Wrap Text General - |'é ﬁ Q EEI- ;‘ @ Z Autosum ﬂ [ﬁ ‘
Sa copy : 3] Fill -
Paste i B I U- e w1 & Center = - s |[=:0 08 Conditional Format  Cell Insert Delete Format Sort & Find &
- Format Painter | = erge & Center + | § e 58 %8| Formatting = as Table ~ Styles= || - - - || &2Clear~  Filter~ Select~
Clipboard T | [ | Alignment la | Number T | Styles Cells Editing ]
526 -
A | 8 | ¢ | o | e I r | @ H L o ok 1o ] N 0 P | a | R s
13
20
21 |C_CPP
22 |RESULTS SUMMARY
23 |Total Blank Comments Compiler Data Exec. Number File File SLOC
24 Lines Lines Whole  EmbeddeiDirect. Decl. Instr. of Files  SLOC Size Type Definition
25 104443 11381 39497 2211 3309 7200 41956 174 533065 3306177 CODE Physical
26 104443 11381 39437 2211 3888 2258 24864 174 31010 CODE Logical GUCC prOVIdeS
27 :
28 Number o 174 out of 176 physical and
29 1
— logical counts, #
30 |Ratio of PI 17 :
31 of files, etc. by
32 g =
e language in easy
34 |RESULTS SUMMARY to read excel
35 |Total Blank Comments Compiler Data Exec. Number File File SLOC 2
= ; o _ _ — output file
36 Lines Lines Whole  EmbeddeiDirect. Decl. Instr. of Files  SLOC Size Type Definition
37 4496 565 685 3 o 1967 1279 21 3246 247056 CODE Physical
38 4436 365 685 3 o 32 3415 21 3467 CODE Logical
39
40 Number o 21 out of 21
a1
42 Ratio of Pl 0.59

_a3 |
M 4 v ¥ | Summary - Duplicates-outfie_cpbx ~ Duplicates-C_CPP - DuplicatePairs .~ Uncounted 'SOL . Perl - outfile_cpbd [Nl

Ready |
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O H9 o s Bookl [Compatibility Mode] - Microsoft Excel -
= | Home_| Insert Page Layout Farmulas Data Review View @ - 7 x

= % cut I . Ja el E == | = . ﬁ g = 9( @ X AutoSum ~ ﬂ

i =3 Copy Calibri 11 IA A | |_ = j|_ = Wrap Text Gen.eral == E - Eﬁ

G ra 0 A-| 5% | v 800 [ ot o | o D e foes

Clipboard LF] Font i Alignment i Number i Styles Cells Editing
| Al -2 Jx | USC Unified CodeCount (UCC)
A B C D E F G H | ] K L M N (o] P Q R 5

1 USC Unified CodeCount (UCC)

2 (c) Copyright 1998 - 2011 University of Southern California

3 GUCC provides a listing of

4 SLOC COUNT RESULTS H

5 Generated by UCCv.2011.03 on 10 11 2011 Uncounted fIIeS SO the user

6 can evaluate completeness

7 RESULTS FOR Uncounted FILES

8 |Total Blank Comments Compiler Data Exec. Logical ~ Physical File File Madule Of COde Counts

9 |Lines Lines Whole  EmbeddeDirect.  Decl. Instr. SLOC SLoC Size Type Mame

10 [1] 0 0 1] 0 0 0 1] 0 681984 DATA C:\Demo_UCC\2_Demo‘\CodeCounter.exe

11 1] 0 0 1] 0 0 0 1] 0 26462 DATA C:\Demo_UCC\2_Demo‘\combined_code\FQT\BootMOI\Makefile

12 1] 0 0 1] 0 0 0 1] 0 28359 DATA C:\Demo_UcC\2_Demo‘combined_code\FQT\BootNOI\Makefile

13 1] 0 0 1] 0 0 0 1] 0 2012 DATA C:\Demo_UCC\2_Demo\combined code\FQT\BuildTest\Dasis_Procedures\comm.prc
14 1] 0 0 1] 0 0 0 1] 0 943 DATA C:\Demo_UCC\2 Demo\combined code\FQT\BuildTest\Oasis_Procedures\install_mc
15 [1] 0 0 1] 0 0 0 1] 0 73554 DATA C:\Demo_UCC\2 Demo‘combined code\FQT\BuildTest\Oasis_Proceduresinoi_ca_tes
16 1] 0 0 1] 0 0 0 1] 0 42945 DATA C:\Demo_UCC\2_Demo‘\combined_code\FQT\BuildTest\Oasis_Proceduresinoi_cc_tes
17 1] 0 0 1] 0 0 0 1] 0 16715 DATA C:\Demao_UCC\2_Demo‘\combined_code\FQT\BuildTest\Oasis_Proceduresinoi_cr_tes
18 1] 0 0 1] 0 0 0 1] 0 55836 DATA C:\Demo_UCC\2_Demo\combined code\FQT\BuildTest\Oasis_Procedures\noi_de te
19 1] 0 0 1] 0 0 0 1] 0 11980 DATA C:\Demo_UCC\2 Demo\combined code\FQT\BuildTest\Oasis_Procedures\noi_fm_te
20 [1] 0 0 1] 0 0 0 1] 0 30708 DATA C:\Demo_UCC\2_Demo‘combined _code\FQT\BuildTest\Oasis_Procedures\noi_he te
21 1] 0 0 1] 0 0 0 1] 0 5720 DATA C:\Demo_UCC\2_Demo‘\combined_code\FQT\BuildTest\Oasis_Proceduresinoi_install
22 1] 0 0 1] 0 0 0 1] 0 5664 DATA C:\Demao_UCC\2_Demo‘\combined_code\FQT\BuildTest\Oasis_Proceduresinoi_install
23 1] 0 0 1] 0 0 0 1] 0 12946 DATA C:\Demo_UCC\2_Demo\combined code\FQT\BuildTest\Oasis_Procedures\noi_mc_ff
24 1] 0 0 1] 0 0 0 1] 0 14042 DATA C:\Demo_UCC\2 Demo\combined code\FQT\BuildTest\Oasis_Procedures\noi_mc_ra
25 n n n n n n n n n NEAR MATA A\Nama 102 Namat eamhbinad eadal EATYRUilATact) Nacic Draraduracnni me tH
M 4 » M|~ Duplicates-A-DuplicatePairs ~~ Duplicates-A-C_CPP__ - outfile_diff resuls | Baseline-B-Uncounted - Baseline-B-5 [ m

Ready |
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_:!51 o9 - = Bookl [Compatibility Mode] - Microsoft Excel - x
- | Home | Insert Page Layout Farmulas Data Review View x
. & cut Calibri o - || E= §| S Wrap Text General . ﬂ \j Com é( X AutoSum ﬂ [ﬁ
o I=Ia Copy — . E— ) . = D Fill = l
e Format panter | B4 U = =\ 2| Evee acenter - | |5 7 % [T S| e e s | e e F"’i”"’t 20k Fiters selects
Clipboard Ia Alignment (F] Mumber Ts Styles Cells Editing ]
I U1 -
| A A B = D E F G H | J K L M N P Q R 5 T
1 USC Unified CodeCount (UCC)
2| (c) Copyright 1998 - 2011 University of Southern California
3 GUCC provides
4 SOURCE CODE DIFFEREMTIAL RESULTS ¢ 1 e
5 Generated by UCC v.2011.03 on 10 11 2011 diff’ tool results:
L L " I, new, deleted,
7 |New Line:Deleted LiModified Unmodifi¢ModificatiLanguage Module A Module B .
8 0 0 0 27 Unmod  "C_CPP" "C:\Demo "C:\Demo_UCC\2_Demo\FOT\BootMOI\usrAppinit.c” mOdIfled, and
9 0 0 0 15 Unmod  "C_CPP" "C:\Demo "C:\Demo_UCC\2_Demo‘\FQT\BootNO\ctdt.c" are
E 0 0 0 135 Unmod "C:CPP" "C:\Dema "C:\Demo:uCC\Z:Demo\FQT\BootNDI\IinkSyms.c“ uandIfled
1| 0 0 0 142 Unmod  "C_CPP" "C:\Demo "C:\Demo_UCC\2_Demo\FQT\BootNOI\priComps.h" counts by file in
12| 1] 0 1] 256 Unmod  "C_CPP" "C:\Demo "C:\Demo_UCC\2_Demo\FQT\BootNOI\prjConfig.c"
13| 0 0 0 741 Unmod  "C_CPP" "C:\Demo "C:\Demo_UCC\2_Demo\FQT\BootNOI\prjParams.h" excel
14 1} [1] 1} 55 Unmod  "C_CPP" "C:\Demo "C:\Demo_UCC\2_Demo\FQT\BootNOI\si_dis_driver.cpp”
15| [1} 1] 1} 74 Unmod  "C_CPP" "C:\Demo "C:\Demo_UCC\2 Demo\FQT\BootNOI\swi_boot_loader.cpp”
16 | 0 0 0 11 Unmod  "C_CPP" "C:\Demo "C:\Demo_UCC\2_Demao\FQT\BootNOl\swi_boot_loader.h"
17 0 0 0 3467 Unmod  "C_CPP" "C:\Demo "C:\Demo_UCC\2_Democ\FOT\BootNO\symThl.c"
18 0 0 0 29 Unmod  "C_CPP" "C:\Demo "C:\Demo_UCC\2_Demo\FQT\BootNO\usrApplnit.c”
19 0 [1] 0 505 Unmod  "C_CPP" "C:\Demo "C:\Demo_UCC\2_Dema\FQT\Cal_Bench_Control\ca_controller.cpp"
20| 0 [1] 0 150 Unmod  "C_CPP" "C:\Demo "C:\Demo_UCC\2_Demo'\FQT\Cal_Bench_Control\ca_interface.cpp"
21| 0 [1] 0 579 Unmod  "C_CPP" "C:\Demo "C:\Demo_UCC\2_Demo\FQT\CK_Controler\cc_control.cpp"
23| [1} [1] 0 547 Unmod  "C_CPP" "C:\Demo "C:\Demo_UCC\2_Demc\FOT\Detector_Electronics\de_box.cpp"
23| 1} [1] 1} 511 Unmod  "C_CPP" "C:\Demo "C:\Demo_UCC\2_Demo\FQT\Detector_Electronics\de_controller.cpp”
A 0 0 0 262 Unmod  "C_CPP" "C:\Demo "C:\Demo_UCC\2 Demo\FQT\Detector_Electronics\de_interface.cpp"
n A0 Inon, "~ oo™

A Al " Nama Y Na Anirchda neaif con!
P [~ Dupllm’ces—A Dupllm’cepalrs " Duplicates-A-C_CPP | outfile_diff results C Baseline-B-Uncounted ; Baseline—B—él-

Ready |
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The GUCC operates in a Windows OS environment and
reports results in MS Excel
e Analyst/tester comment: “Ok, the results are in: GUCC is pretty

fantastic. You can count all languages by using the generic file filter of
“* *” s0 that you don’t have to count each language discretely. Plus, it
makes you a nice automated summary tab that shows counts per
language, while including all of the output files so that you can go back
and look at details for each count.”

Many software development efforts operate in a UNIX

environment

e UNIX GUI for the UCC reportedly developed by NG

Working with Intelligence Community to share information
and demo tools

Scheduling a demonstration to USC for possible
Incorporation in future UCC versions
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