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chapter 1 Introduction

This chapter is intended to help you put Understand for FORTRAN
to good use quickly and easily. The chapter describes the basic views
and modes of operation in Understand for FORTRAN.

This manual assumes a moderate understanding of the FORTRAN
77, FORTRAN 90, or FORTRAN 95 programming language.

This chapter contains the following sections:

Section Page
What is Understand for FORTRAN? 1-2
For Those Who Don’t Like to Read Manuals 1-3
Understand’s Parts and Terminology 1-4
Right-Click Menus Are Everywhere 1-6
Quickly Find Things in Your Source 1-8
Source and Graphical Views 1-11
The Information Browser Shows It All 1-12
Source Editor Provides Information Wherever You Look 1-14
Hierarchy Views Show Multi-Level Relationships 1-15
Structure Views Quickly Show Structure and Relations 1-17
ASCII and HTML Reports 1-20
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Chapter 1: Introduction

What is Understand for FORTRAN?

FORTRAN Versions
Supported

Note:

Use Server Mode to
Integrate with Your
IDE

Understand for FORTRAN s a source code analyzer; it helps
programmers understand their FORTRAN software projects.

Understand for FORTRAN analyzes your FORTRAN software to
create a repository of the relations and structures contained within
it. The repository is then used to learn about the source code.

Understand for FORTRAN helps you quickly answer questions such
as:

* What is this entity?

¢ Where is it changed?

* Where is it referenced?

* Who depends on it?

* What does it depend on?

Understand for FORTRAN answers these questions through
interactive entity specific cross reference reports and graphical
diagrams quickly showing the relevant information about a given
entity.

Understand for FORTRAN supports FORTRAN 77, FORTRAN 9o,
and FORTRAN o35, in both free and fixed format. Extensions
supported include Harris FORTRAN and DEC FORTRAN.

We often expand Understand for FORTRAN to support common
compiler extensions. If you find that the compiler extensions you are
using are not currently supported, contact us at
support@scitools.com.

Scientific Toolworks also offers similar tools for C/C++, Java, and
Ada.

Understand for FORTRAN is designed to be used both for
standalone browsing/discovery as well as browsing that is
controlled from another application.

You can control Understand for FORTRAN from any editor or
program from which you can launch a program called
“understand_ f”. The client accepts action commands for an entity
name, and optional file, line, column specifiers, and more.

1-2
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For Those Who Don'’t Like to Read Manuals

Z7 tdds._udf M=l 3

File Edt Search Project Report DOptions Window Help

= B e
] 2 500 ) S P =~ S
Blocks | Examples\F77\tdds\tdds6_0\srchdafile_f
Program Uniis | Files 1: SUBROUTINE DAFILE (NRTCOD)
H
T + + + PURPOSE + + + Info Browser: Unresolved datcod [E[=] E3
4: C Stores data in warious formats in the TDD Unresolved datcod
LHE card-image records from a text file in th Defined in: dafile
f: C========z====z====z & Callhys
T: C LIST-INDEX record (one required per execution dafile
8t C=================o O References
9: C Hame Columns Format  ¥aluea Default Define dafile dafile 06
et ) Call dafile dafile(312)
1l: C LISTA 38-38 Iz -1, 0,1 1 Opti Coll dafile dafile f315)
lz: C Fumm
13: C rask
Subroutine dafile - 1d: C dire
Defined in: dafile f 15: € prin
© Arguments 16: C LISTE  48-47 1z -1, 0,1 1  Opti
nrteod: INTEGER 17 C Sunw
= Blocks 18 C rtagk
hedate 19: C dire
srtafil 20: prin
Adata zl: C DSIND 68-89 A4S UATSTORE blank Flag
tddunt 22: C WATS
= Calls 23 . blan
B ncludes 24: ==
hedate cmn 25 ¢ DATA-DEFINITION record (one pe
itz ciin 28: C
dimpar.cmn z7: C STAID  2-17  AlG 0<H<10 0 Stat
mitefil. coun C be 3
ldata.con |
teddunt. cme
O References ¥ Reuse 1
Drefine dafile f dafile f1)
" Reuse [«]3]4] D E

| | rr

Refer to Understand Client on page 8—2 for details on using
understand_fin server mode.

For Those Who Don’t Like to Read Manuals

If you are like many engineers at Scientific Toolworks, you like to
just dig in and get going with software. We encourage that, or at
least we are pragmatic enough to know you will do it anyway! So feel
free to use this manual as a safety net, or to find the less obvious
features. However, before you depart the manual, read the
remaining sections of this chapter for tips on effectively utilizing
what Understand has to offer.

Understand for FORTRAN: User Guide and Reference 1-3



Chapter 1: Introduction

Understand’s Parts and Terminology

Before proceeding to the rest of the manual please take a moment to
familiarize yourself with Understand for FORTRAN’s parts and
terminology. Doing so will make reading the manual more helpful
and also put you on the same sheet of music as the technical support
team should you have to email or call.

Parts The following figure shows the main parts of the Understand for
FORTRAN graphical user interface (GUI):

Menu bar Toolbar Source Editor
Right Click Menu Graphical
View

%7 testudf

File Edt Search Project Bepor O indow  Help
NEEEEBEE
: Elocks
Filter — I = P T T A
ELEram s . '-1l: continue refinement,'s5X,'0: chfinge the initial setting,'
= /5X,'1: renew the intensity dara,’ /S, z:|pEg .
Area disgly |-l 42 FOMIAT(y wrrrrenein ESPR/ W] - (rvvocations: genera
24 R — )
\ 35: 243 FOBMAT{//' File name for print g
36 C
37 NI0B=1
23: OPEN(21,FILE='/UPPF OUT 1'
group 33: WRITE{*,211)
40 11 WRITE{+ 212}
indexs 41 READ( *,101) TIT
matrix 4z: WEITE{*,213)
43 READ( *,*) HCHL
e -| 44: VRITE{21,214) TIT
48 C
Subroutine D ] g
Defined in: wppf for i -
8 Arguments e o
©Blocks S0
cnst 51: READ (*, - TR Callby
para o TF (HOD Ded:ra“m For, %477, *57 2 [
save §3: C Edit Definition Declaration Fik
B Calls s o em) g Dedumion Delorain e canglonF 770033 El Er
Barange 55 ¢ | lnclde R . .
pne e . Hyper Grep for "proces” | Invocation arch Projsct Files Only ™ fearch ol diecioies | Clear
Info float i;: C R Options: | Match Case InCode: [ Comments W Statements
:‘:ﬂ 9 ¢ Erw ™ Match Vigle Words ¥ Stiings
Browser| ™ so: D I pags I Regulss fzession
Binders -
float
iabs
mod
st
sin for Ce=C08 (RAD KPP IR, €1 )
st pE87VwppE. for (14lh: CB=COS (RAD*XPF (K, 51}
B Callbys BEET\wPPE. for (145): CA=COS (RAD*EE (K, 4) )
<Usnnamed_IMain> for (456): CA=COS {RADSKPP (K, 41}
B References for (4E8): CB=COS {RADFRPT K, B}

Call <Unnamed_Mait wppf for58)
Defing for wonf forr1 T0%) —
¥ Reuse +|+[4] [ ¥~

[

Find in Files Results Window __ / Lo . Document
Find in Files Search Dialog ~ Atea

Status Line
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Understand’s Parts and Terminology

Terminology

Database: The database is where the results of the source code
parsing, as well as project settings, are stored. By default this is a
project’s “.udf” file.

Entity: An Understand for FORTRAN “entity” is anything it has
information about. In practice this means anything declared or used
in your source code and the files that contain the project.
Subroutines, variables, and source files are all examples of entities.

Praject: The set of source code you have analyzed and the settings
and parameters chosen. A “project file” contains the list of source
files and the project settings.

Relationship: A particular way that entities relate to one another.
The names of relationships come from the syntax and semantics of
FORTRAN. For instance, subroutine entities can have “Call”
relationships or “CalledBy” relationships.

Understand for FORTRAN: User Guide and Reference 1-5



Chapter 1: Introduction

Right-Click Menus Are Everywhere

Right-clicking gets you a long way in Understand for FORTRAN;
almost everywhere you point you can learn more and do more by
bringing up menus with your right mouse button.

.

Tip: Hold down the CTRL key while right-clicking to create new windows
rather than re-using existing ones.

Example: Right-click on an entity in the filter area:

Blocks |

Program Units | Files
dal  “iew Information
da; -
day Graphical YWiews r
3*" E it Disfiition

N Edit [Mec|aration
da
da1  Hyper Grep for "dafil”
darer
dates -

Example: Right-click on an entity in the Source Editor:

g9: C + + + DOMMY ARGIOMENTS + + +
70 INTEGER

il C "Wiew [nfarmation
720 C + + + ARGIME

T3 C NRETCOD - Eet  Edit Definition
Edit Dieclaration

Hyper Grep for “nrtcod"

Cuat
Copy

Faste
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Right-Click Menus Are Everywhere

Example: Right-click on an entity in the Info Browser.

Subroutine dafile
Defined in: dafile £
CArguments
ntteod: INTEGER
= Blocks
bedate
mittfil
tldata
tddunt
= Calls
B Includes

“Wiemw |nfarmation

Graphical Yiews

tldat  Edit File

BRefers Hvper Grep for "bedate.cmn'

Defi
i Copy

[T Reuse [«]+]4]

DE

Remember to right-click, anytime, anywhere, on any entity to get
more information about that entity.

Understand for FORTRAN: User Guide and Reference 1-7



Chapter 1: Introduction

Quickly Find Things in Your Source

Understand for FORTRAN provides a number of ways to quickly

locate items of interest in your source code. The windows you use

include the Project Window, the Locator Window, and the Find in
Files dialog.

Project Window The Project Window helps you quickly find things in your code by
separating that database into lists of Files, Subprograms,
Modules, Blocks and Types, as well as providing a directory
browser of the source to your project. It also includes an
Information Browser that automatically shows all known
information about the selected entity.

Project Window Blocks | Types

/ Root Callbys | Root Calls

Bubptograms Filez
Files Ttee Modules

Tabs to filter
entity list by
kind of entity

commatid

dmﬁ id cale
List of entities —

gd_calel
gd_rcaled

0l -]

11

Info Browser » | Module gd_calc -

Information Defined in: gdCale 90
about the = Private
selected entity = Subprograms
telease gd cale
E-Types
B Public
E-Subprograms
E-Types
B Usedhy
E-gd read
B Uses
B-References
ModulelUze gd read
Define gdCale 90
E-Metrics =
352 (CountLine)
227 (CountlineCode)
¥ Reuse [¢]+]4] |v]~
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Quickly Find Things in Your Source

Locator Window

The Project Window provides a quick way to find major items that
were declared and used in your project. However, some items such
as local parameters, variables, and unresolved variables (used but
not declared in the processed source) are filtered from the Project
Window. To search or browse the entire database for your project,
use the Locator Window.

Browse all the database entities in the Locator Window by selecting
Search->Browse Entities or search for entities matching a
particular text or regex string using Search->Locate Entities.
Entities listed within the Locator Window can also be sorted or
filtered further. For more details, refer to Locator Window - Find or
Browse Entities on page 5—3.

As in any other window, the right-click menu is also active as shown
below.

543 Project Entities [_ (O]

Entity Kind Dieclared In File =
(Unnarved Ila Iiain Program  wppffor wppf for —
a3 Waridhle Ararige whpf for

aa Waridhle geneta wppf for

aa Wariahle reflex wppf for

dhg Variahle change wppfior

aha Funetion

aint Function

all Waridhle Triatri wppf for

alog Funetion

arrrn Waridhle Triatrix whpf for

app Waridhle change wppf for

arange Subroutine W wanf for

arp Variahle cp Wiew |nformation

a Dureany Arqurr in - Graphical Views b
= Vanble & Edit File

as Wariahle Ie

as Varishle 7 Rermowve from Project

asin Function Hyper Grep for “wppf.far
asmm Block Variable 30 Filter By Selection

awr Wariahle re| - Hemoyve Filter

bakl Waridhle proces whpf for

bh Waridhle ararge wppf for

Understand for FORTRAN: User Guide and Reference 1-9



Chapter 1: Introduction

Using Find in Files to
Explore

Similar to the UNIX command grep, you may search a selection of
files for the occurrence of a string. The Find in Files function is
available from all windows. Select Find in Files either from the
Search pull-down on the menu bar or from a right click menu.

fﬁ Find in Files: "parse_date"

Find: Ipa.fse_date j Searchl
File(s): |*.f, * for, * {77, * {57 | Stop_|

Ditectory: IC:‘-Pru:u gratt Files\3Tzampleunderstand ffdas

Options: [T Match Case

j Browrse |

[V Search Project Files Only [ Search sub-divectories Clear

InCode: [ Comments
v Strings
¥ Statements

Chatpat
[T Mlatch Whole Words

[T Regular Expression Close

Help

FEKE

When you click the Search button, a list of all occurrences
matching the specified string or regular expression is displayed in
the Search Results window. Double click on any of the search results
to display the Source View where the string occurs.

Refer to Using Find in Files on page 5—10 for more information on
using Find in Files.

Understand for FORTRAN: User Guide and Reference



Source and Graphical Views

Source and Graphical Views

Source
View

C:\E samples\F77\wppl87\wppl. for =] 3 || 55 Invocations: genera =1 |

Understand for FORTRAN analyzes your FORTRAN software and
creates a database containing information about the entities and the
relations between entities. The database can then be browsed using
various “view” windows. The views are divided into four kinds:

+ Information views show all that Understand for FORTRAN
knows about a given entity.

+ Hierarchy views show relations between entities. Each view
follows a relation (for instance “Calls”) from the starting entity
(that you inquired about) through its children and successors.

+ Structure views quickly show the structure of any entity that
adds to the structure of your software (for instance a compilation
unit, package, function, procedure, task).

» Source views show your source in a hyperlinked fashion. They
provide information when looking at the source code, or track
source code when looking at other information.

Examples of each type are shown in the following figure:

l683: Do 22 I=1,K =]
Los ez vevimens
16882 WRITE(Z1,224) TL,TH a -
lege: ca To zL siz | s | sart .
e bl ||  Hierarchy
1688: 3l WRITE(*,23l) .
1689: READ(*,*) NFNG mod
1630z IF {NFNC.NE.] NFNC=1 VleW
1631: WRITE{*,232] ™ Reuse 4] [~
les2: READ(*,*) NSOD — =
1633 IF{N$0D.NE.0) NSOD=1 57 Subroutine Declaration: genera
1634z IF{NZ0D.EQ.0) N2QD=2
1635: IF{NFNC.EQ.0} URITE{21,233)
16961 IF(NFNC.EQ.1) URITE(Z21,234) REAL (implicit) ral2
1657: IF{NZ0D.EQ.Z} URITE{Z1,Z3E)
et I3 (50D RQ.1) WRITE (21.236)
1639: WRITE{*, 237}
17002 READ(*,*) HFEG Sy
1701: IF(NFEC.NE.D) NFEG=1 Structure
1702: IF{NFBG.Q.0} URITE{Z1,238)
1708: IF(NFBG.EQ.1] URITE(Z1,239) :
Dos  wamm View
1708: END
1706: ©
1707: © —
1708: €
1703: ZIBROUTINE (RA1Z) T Reuse 4] T*l=|
1710: € tial parameters
1911: Info Browser: Subroutine genera = i
17122 coMmMON/PARASBG(11) SBG(11) KPP (S, 191, 8PP (5, 19) XRP (50 | e
1713: COMMON,/CHET/NCOM, HREF, NFNT , NEOD, LAUE (5}, TTHA, TTHE, UVL1 Subroutine geners
1714z COMMON/SAVE/IREF, INC (500} NGH (500}, IDX{500,3) , RIN{500, Defined in: wppf for
1718- DIMENSTON TEX{9),HLA(LS),STE (6,4} ROE(4,2) B Arguments
1716: DATA HLA/'Triclinic', ‘Memsclinie (firse] ', 'Monselimic 1alZ: REAL (implicit)
1717: ' ie', 'Tex 1 (d/m)', ' Tet 1 (4/mmm BBlocks 7
TR N e p Information
1719: ‘Phombohedral (-3w)', Trigonal (-3)', Trigonal (-3ml pare .
1220 “Trigomal (-Oia),'Hexagomal (5/m’,‘Heragonal {c/m | e View
17212 DATA ST/ B Calls
19ze: .0027,-.0009,.002,1.,.000, 000, .01D8,-.0037,.008,1. Sangs
1923: _0470,-.0660,.123,1.,.021,-.071, .1880,-.2640,.492,1. cos
1724z DATA ROE/ 2.5, L.1, 1.z, 1.5, .50, .30, .80, .70/ indexs
17282 DATA DAD,DEG/D.0L74832525280,57. 2857T951E0/
1926: © s
1927: 211 FORMAT (/' *xrswasses Generation of initial parameter sart
1728: 21z FOBMAT(//' Input vhe mumber of component in the sample & Callh;
1729: 213 FORMAT(//' Table of Laus groups'/15{/5X,IZ Y “Unnamed Main=
1730: 214 FORMAT{/SX, 'Sslect = Laue group for',IZ,'t] B References
1731: 71§ FORMAT(//' Select excincoion rules for',IZ Call Unnamed_Main> wppffon(35)
1732: 221 FOBMAT (/8X, 'For kil reflectins'/EX,'0: non',/8X,'l: ht Define wppkfor wppffor(1709)
1733: FSX.'Z: htlePn' fEX.'3: htlsfn' fEK.'4: hik=in' 1
x| |[C Reuse []5]4] 21
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The Information Browser Shows It All

Common cnst =|l| File wpptfor 2]
Defined in: yeale B Program Uniis
EVariables arange
fawe; INTEGER (implicit) group
neom; INTEGER (implici) select
nfine: INTEGER (implicif)y reflex
aref: INTEGER (implicit) yeale
nsod: INTEGER (implicit) maatrix
scal: REAL (implicit) change
ttha: REAL (implicit) bunkai
tthil: REAL (implici) disply
wvll: REAL (implicit) output
wel: REAL (implicit) datain
SReferences proces
Define arange wppf for(116) genera
Define group wppf.for(109) parane
Define select wppf for(254) corect
Define reflex wppffon4d2) indexs
Define yoale wppflor66T) |
Define change wppf.forl162) I™ Reuse [¢]5]4] ||~
Dafos iy oo )
Define output wppf foi1425) Subroutine gensra [~
Define datain wppffor(1551) Defined in: wppf for
Define proces wppffou1622) B Argumenis
Define genera wppt for(171%) +a12: REAL (inplicit)
Define parame wppffon 1892 =Blocks
Define corect wppffon1944) enst
paa
save
= Calls
O arange
cos
Eindexs
i
sqrt
aCallhys
<Unnamed_Wain>
EReferences
Call <Usnnamed_Main> wppffor38)
Diefine wppffor wppf for(1 708
R =l Pl =T Reuse [€1514] v~

Just about everything Understand for FORTRAN knows about your
code is shown in the Information Browser (IB). The IB is used for
every type of entity available.

The IB configures itself to show the different kinds of information
Understand for FORTRAN knows about entities such as source
files, include files, functions, subroutines, blocks, types, and
variables. Information that is hierarchical in nature can be drilled
down either manually or with one click to expand the entire tree.

Below are three different Information Browser windows, one each
for a block, file, and subroutine:

Note that the Information Browser shows different things
depending on the type of entity selected.

A detailed view of the Information Browser for a subroutine follows:
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Information Browser showing information about a subroutine.

‘Where the subroutine
is defined

Any arguments and

their types —>

What variables are S
defined in the subroutine

Who this subroutine
calls (and who they call)

Who calls this subroutine ——p

Everywhere this subroutine g
is declared, defined, or called

Statistics about this subroutine — g

Subroutine gt il
Defined in: hinary
E-Arguments
DATA: byte_type INTENT(IL
data_pos: INTEGER INTENT(IHOUT)
vatue: INTEGER INTEHT(OUT)
B-Variahles
temp: byte type binary 20077
B-Calls
tratisfer
B Callhys
Bl-get_header
Eopen_th read cmp3
Eread th cmpd
Bread th netl
B-zet_hit
Bwrite th cmpd
Ewrite_th
gdTest
EHest bit
B References
Dieclare bitary
Call get header
Call open th read cmpd
Call read th emp3
Call read th netl
Call zet_hit
Call test hit
E-Metrics
22 (CountLine)
11 (CountlineCode)
6 (CountlineC onunent)
54 (PercentTomment)
0 (CountDeclhWlodule)
1 (Cyelomatic)

W Reuse [+]|=+]4] | le
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Source Editor Provides Information Wherever You Look

Understand for FORTRAN has a source editor that not only lets you
edit your source code, it colorizes the source code and also tells you
about the code you are editing.

Source can be visited by double-clicking almost anywhere else in the
tool. You can move forward or backward through such “visits” by
using the Window->Next and Window->Previous commands.

As with any other place in Understand for FORTRAN, a right-click
menu is available throughout the editor. To learn about something
just right-click on it to see what information is available.

Colorized source ) )
highlights structure Right click on “genera” to see
what information is"available.

of code.
Subroutine ganers I (I & 2 vamples\Fr7umpptar o= |
Defined in: wppffor 1709: 4 SUBROUTINE [B
EArgumenis 1710: © Ceneratiom of initial parameters
1al2: REAL (implicit) 1711: CHARACTER HLA*Z0
&Blocks 1712: COMMON/PARR/¥BG (11) ,5B6{11) ,XPP (5,15} ,5PF{5,15) KR {500} SRP(500)
onst 1713: COMMON/CHST /NCOM, NEET  HENC NS00, LAUE {5} , TTHE, TTEE ,WVLL,WVLZ, SCAL
para 1714: COMMON/SAVE/IREF, IMC (500 NGH{500) ,IDX{500,3) , RIN{500,2) DSR(500)
e 1718z DIMENSION IEX(S) HLA{1S),STP(6,4),BOEi4,2)
B Calls 1718: DATL HLA/ Triclinic’, 'Monoclinie (first)’, Monoclinic {second] ',
Barangs 17172 . ‘Urthorhombic','Tetragonal (4/m)’, Tetragonal (4/muu}’,
cos 1718: . ‘Cubic (m3)','Cubic {mSm}', Rhombohedral (-3)',
Gimdes 1718: . 'Bhoubohedral {-3u)','Trigonal {-3)','Trigonal {-3uml}',
17z0: . 'Trigomal (-3lum)','Hexagonal (6/w)', 'Hexagonal (6/uuu)'/
=i 1721: DATA STRS
sart 1722: ..0027,-.0009,.002,1.,.000, .000, .0l0€,-.0037,.008,1.,.021,-.071, —I
B Callhys 1723: ..0470,-.0660,.123,1.,.021,-.071, .l880,-.2640,.452,1.,.02L,-.07L/
<Unnamed_Nain> 17z4: DATA ROE/ 2.5, 1.1, 1.z, 1.5, .50, .90, .80, .70/
BReferences | 172852 DATL BUAD,DEG/0.0L7453Z9Z52E0, 57, Z35TTI5LEDS
Call <Unnamed_Main> wppf fo: 17z8: C©
| Reuse [€]=]4] o Ut bt

The Information Browser updates
to show what is known about that subroutine.

This is available for any entity declared or
used in the analyzed source code.

1-14 Understand for FORTRAN: User Guide and Reference



Hierarchy Views Show Multi-Level Relationships

Hierarchy Views Show Multi-Level Relationships

Hierarchy views show the relationships between entities. Here are
examples of the types of hierarchy views that Understand for
FORTRAN offers.

+ Invocation - Shows the entire chain of invocations emanating
from this function. Each line between entities is read as “entity
invokes entity”. In this example, genera invokes indexs which
invokes float (and others).

L
sin}cosl s

110

atflseet|liabs o | o] sn] lfoat] s

+ Call By - Shows who calls a function, and who calls each parent.
Each line connecting an entity is read as “entity is called by
entity”. In this example, cos is called by ycalc, which is called by
matrix which is called by <Unnamed Main>. Note that this view
is read from the bottom up or right to left.

£ Callbys: cos M=l E3
Y

|<Unnamed_Main>| [

| genera| |=:Unname d_Tlait= | |{Unna.me d_Tlaite= | |‘=1T_Tnna.med_1'u'lajn} |

W Feuze I’ vI

Understand for FORTRAN: User Guide and Reference 1-15



Chapter 1: Introduction

+ Include - Shows the include hierarchy of a function. A
connecting line is read as “function includes filename.” In this
example, ocd_command includes execs.k, supv.k, and others.

%7 Includes: ocd_comand =] E3

[I11
kl|execds. dp :cxecds dp version.k

e ) ) vt o] ]t coml v

V¥ Reuse 4] | 3 R

» Include By - Shows what functions include a given file. A
connecting line is read as “filename is included by function”. In
this example, xxecds.dp is included by ocd_command,
ocd_csdemd, ocd_init, and ocd_termn8. Note that this view is
read from the bottom up or right to left.

%7 Included By: xxecds dp !E[E

||:u:d n:n:umand“n:ncd csdcmd“ncd ﬂut“n:ncd temmE|

V¥ Reuse 4| | v]~]
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Structure Views Quickly Show Structure and Relations

Understand for FORTRAN structure views are designed to present
essential information about an entity in a small and concise manner.
The structure diagram is derived from the ggraphs presented by
Booch and Buhr in their respective books “Software Engineering
with Ada” and “System Design in Ada.” Where needed, the symbols
and annotations have been extended or altered to represent the
structures and relations used in FORTRAN programs.

+ Subroutine Declaration - One place to see all of the
parameters, return type, declared entities and types, as well as
who this subroutine calls and who uses this subroutine.

£7 Subroutine Declaration: genera

REAL (implicit) ral2

. Il
Subroutine genera

Called By
<Unnamed_Main> ¥ sin

*

E
S
arange

v Reuze 4 4|

B
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« File Declaration - Abstractly shows the subroutines, types, and
entities declared in the FORTRAN code file.

%7 File Declaration: w... =] E3
F

File =
wppffor
|<Unnamed_Main> |

¢ Reusze 4| ]~
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+ Common Block Declaration - Shows variables composing a
common block.

1 on Declaratio 1 -0y =

chig I

|ntes = INTEGER (implicit)|

|min = REAL (impticit)|

|prwp = REAL (implicit)|
|icva = REAL (impicit)|

|dia = REAL (impticit)|

¥ Feuse 4] [ r]~]

Type cale_signal type I~

W Reuse | [+]~]
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ASCIl and HTML Reports

Views in Understand for FORTRAN provide information about
individual entities. The reports bundle information about all entities
in ASCII or HTML format.

Understand Object Cross Reference Report
for Fortran
oo 22 [2 222 s E [ 5 [ [ o [z [e e s [z
Table of Contents
(Index) hakl (Variable)
Declared as: REAL (dimplicit)
Set [wppf.for, 1662] proces
Tze [uppf.for, 1670] Proces
. Set [wppf.for, 1670] proces
Data Diction, Use [wppf.for, 1672] proces
Program Unit Cross Reference ol (Variable)
Declared as: REAL (implicic)
Cbiect Cross Reference Report Set  [wppf.for, 123] arange
Use [wppf.for, 151] AYange
Type Cross Beference Eeport bh (Varisble)
Declared as: REAL (implicic)
Declaration Tree Report Set [uppf.for, 1835] geEnera
Use [wppf.for, 1349] gENEra
Invocation Tree Beport .
=] (Warisdle)
. Declared as: REAL (implicic)
Simnple Invocation Tree Report Set [wppf.for, 453] reflex
Uze [wppf.for, 473] reflex
Include Report Uze [wppf.for, 433] reflex
Use [wppf.for, 494] reflex
. Tse [wppf.for, 503] reflex |
Program Unit Complexity Report Use [wppf.for, 510] reflex
Project Metrics Beport bh (Variahle)
Declared as: REAL (dimplicit)
Program Unit Metrics Report Set [wppf.for, 531] reflex
Use [wppf.for, 583] reflex
File Metrics Report bl (Varisble)
Declared as: REAL (implicit)
Fortran Extension Usage Report Set  [wppf.for, 580] reflex
Use [wppf.for, 582] reflex
Implicitly Declared Objects . =
i1 Variahle)
Eeport - n | v

The HTML and ASCII reports also show information not available
interactively, such as project metrics and quality reports. The
reports are suitable for printing or browsing with a web browser. See
Text and HTML Reports on page 6—1 for more information.
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chapter 2  Analyzing Your Source Code

This chapter shows how to create new Understand for FORTRAN
project files, and how to analyze your source code. It also describes
how to generate HTML and text reports for your project.

This manual assumes a moderate understanding of the FORTRAN
programming language.

This chapter contains the following sections:

Section Page
About Understand for FORTRAN Projects 2—-2
Creating a New Project 2—-3
Adding Source Files to a Project 2—4
Project Configuration Settings 2-8
Saving the Project Configuration 2-15
Analyzing the Code 2-16
Output Reports 2-18




Chapter 2: Analyzing Your Source Code

About Understand for FORTRAN Projects

The Understand for
FORTRAN Project
Database

Understand for FORTRAN is like a compiler, except it creates
information, not executable code.

In order for Understand for FORTRAN to analyze your source code
it needs much of the same information that your compiler needs.
Specifically it needs to know:

* What sourece files to analyze.
* Where to find include files referred to in the source code.

If you developed the program or have been working with it for some
time, this information is probably obvious to you. However, if you
inherited this source code from another programmer, team, or
company, you will probably have to examine the project building
files (e.g. makefile) in order to come up with the information needed
for accurate parsing of the code.

The easiest way to analyze your code is to use Understand for
FORTRAN’s GUI to build and parse a project.

You can also use command line tools for batch processing of source
files and generation of information reports. Refer to Command Line
Processing on page 9—1 for details on the command line tools.

The Understand for FORTRAN project database is stored in a
proprietary binary format. The file format uses a network/object
format that is optimized for storing Understand for FORTRAN
information.

Understand for FORTRAN databases have a file extension of .udf.

The project file permits multiple simultaneous read accesses, but it
does not (yet) support multi-user write access.

Occasionally, adding a new feature to Understand for FORTRAN
requires a change to the database format. Such changes are noted in
the Change Log. After you install a build that modifies the database
format, existing projects are automatically reparsed when you open
them in Understand for FORTRAN.
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Creating a New Project

Specifying the
FORTRAN Version

Tip:

The easiest way to analyze your source is to use Understand for
FORTRAN’s GUI to create a project and specify what source files to
parse. The GUI then parses the code and creates an Understand for
FORTRAN database that you can browse. This database can be
refreshed incrementally from within the GUI, or updated using
command line tools.

To create a new project:
1 Select File->New Project.

2 Browse to where you wish to store the project database and type
the file name for the project. The .udf file extension will be added
automatically.

3 Click Open to create an empty project database file.

In order for Understand for FORTRAN to properly analyze your
code it needs to know what version of FORTRAN the code is and
whether it is free or fixed format.

Fortran Project Type

Project Code Type
' Fortran 77

™ Fottran 50

" Fortran 35

C ontitnae |

The choices for language are FORTRAN 77, FORTRAN 9o, or
FORTRAN o5. If you have a mix of code then choose the newest
language variant (i.e. F77 and F95 code - choose Fg5).

The code type cannot be changed later (other than by creating a new
project), so choose wisely.
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Adding Source Files to a Project

When you create a new project, the Project Configuration dialog
pops up automatically with the Sources tab shown. Use it to add
entire directories of source code with one click of the button. You
can also turn parsing on/off for specific files or entire directories.

You can open this dialog for an existing project at any time by
choosing the Project->Configure menu item.

Project Configuration [C:APROGRAM FILE5\5 T\ zampletunderstand_f\fdas\fdas. udf]

Extensions | Options | Mlactos | Display

Sources | Inchade Dirs | Format | Include Replace

Directosy: IC:\Prngra.mFj.les\STI\sa.mple\understmd_f\fdas\somc Addl Bmwsel

Files Filter: |+ £, * for, %77, 57, * fin ¥ Add Al Files in Sub-Directoties

Exchade: I

Nlatching Files to be parsed (34 of 34 enabled)

[runderstand ﬂ
[=rfdas
[Frsource
[rgdRead J
B dumCale 20
B gdCale 20
4] [~

[ Open all project files as read only files

Have | Cancel |

To add source files to the project:

1 Type the full directory path, or click Browse and locate the
directory that contains the source files. Click the Open button to
load the directory path into the Directory field.

2 Modify the file filter to match your source files. By default, all .f,
for, .f77, £9?, and .ftn files will be added to the project. Simple
wild cards (* and ?) are supported in the file filter. So “fg?”
matches “f95” and “f90”.

3 If you want to exclude certain files, you can enter a filter for that
purpose. For example, temp*.* excludes all files that begin with
“temp ”.
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Project Configuration

Sources I Options I Include Dirs I Format | Display
Directory: ID:lemmples'l.f??'LprfST Addl Browrse |
Files Filtex: | *.£, * for, * {77, * 97 ¥ &dd AT Files in Sub-Directories
Eaxcluode: I
=D
I—Elexamples

=77
L EwppiE?
Lwppf for

Sﬂl Ceaneel |

|'l files: [ +1 ) since last project save

4 To select and add multiple subdirectories to a project
configuration, check the Add All Files in Sub Directories
box. This causes all source files matching the filter in all
subdirectories of the specified path to be added to the project.

5 On UNIX, you can choose whether symbolic links should be
followed when adding files.

6 After you have specified the path and file filter, click the Add
button or press Enter to add the source files in that directory to
the project.

Tip: You may browse and add files from multiple directory trees.

7 If you do not want to make any changes to the source code with
Understand for FORTRAN, check the Open all project files as
read only files box.

If you are using Microsoft Windows, you may drag and drop a
folder, a file, or a selection of files, from another window into the
Project Configuration dialog to add it to the project. To drag and
drop a folder and all its subdirectories into the project, be sure the
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Filename Changes
within a Project

& oK O

Right-click Menus

Add All Files in Sub Directories box is checked. When dragging
an individual file into the project, that file will be added to the
project whether it matches the file filter or not.

Once the directory paths and files are specified and added to the
project, the directory tree and project files are shown.

If a file in the project is deleted, moved, or re-named, the file display
in the Sources tab of the Project Configuration dialog (open by
choosing Project->Configure) shows the missing project file with
ared “X”. If the file was renamed and not yet added to the project,
the new file will be displayed but will not be included in the project
definition until explicitly added.

The following icons are used to identify files in the Sources tab:

File matches the filter but is not selected for parsing.

File exists and is selected for parsing as part of the project source.

File is selected for parsing, but is not found at the specified location.

File is part of an MSVC project file (cannot be removed except on MSVC tab).
File is part of an MSVC project file, but is not found at the specified location.

Click a box to toggle the source file in or out of the project
configuration. Status information about the project files are
displayed in the status bar at the bottom.

You can use right-click menus in the Sources tab of the Project
Configuration dialog. The right-click menu for a file allows you to
open the source file in a separate window.

The right-click menu for a folder provides the following options:

* Close / Open
Toggles the selected folder between closed and open. You can also
simply left-click on a folder to close or open it.

* Remove Directory
Removes this directory and all the files it contains from the
project configuration.

+ Convert to Relative Path / Convert to Absolute Path
Toggles a directory between an absolute and relative file path.
Relative file paths allow Understand for FORTRAN to find source
files if you relocate the project directory tree. For example,
suppose a project is located at c:\myProject and the source files

2-6
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are in c:\myProject\bin\src. With relative paths, you can move
the project to h:\projects\abc and source files to
h:\projects\abc\bin\src. Projects can contain a mix of absolute
and relative paths. Projects need to be reanalyzed after switching
between relative and absolute directory references.

+ Select -> Add All
Changes the status of all files to “selected” (a box with an X).

+ Select -> Clear All
Changes the status of all files to “unselected” (an empty box).

Tip: To add just a few source files from a large directory, first add the
entire directory to the project. Then use the right-click menu to
remove all files from the project, and manually select the required
files to add them back to the project.

Understand for FORTRAN: User Guide and Reference 2-7



Chapter 2: Analyzing Your Source Code

Project Configuration Settings

The tabs of the Project Configuration dialog allow you to specify
various project settings to be used during analysis. You can open
this dialog by choosing the Project->Configure menu item.

The Project Configuration dialog contains the following tabs:

Sources tab - Specify the source files to be analyzed. For details,
see Adding Source Files to a Project on page 2—4.

Options tab - Specify additional information to customize the
analysis, including information about the source code, how to
handle errors found during parsing, and the intrinsics file. For
details, see Options Tab on page 2-8.

Include Dirs tab - Specify the include paths to search. Any
include files that you also want to be analyzed must also be
specified in the Sources. For details, see Include Dirs Tab on
page 2—9.

Macros tab - Define macros to be used when analyzing the
project. For details, see Macros Tab on page 2—10.

Format tab - Specify the file format used, either free or fixed
format and the column position to truncate if fixed format. For
details, see Macros Tab on page 2—-10.

Include Replace tab - Specify any path locations to substitute
in the project. For details, see Include Replace Tab on page 2—12.

Extensions tab - Add support for various FORTRAN extensions.
For detalils, see Extensions Tab on page 2—-13.

Display tab - Specify how to display entity names. For details,
see Display Tab on page 2—14.

Options Tab The Options tab in the Project Configuration dialog (which you
open with Project->Configure) provides a variety of analysis
options, including information about the source code, how to handle
errors found during parsing, and the intrinsics file.
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Anslyze Options

The Options tab contains the following fields:

¥ Prompt if errors occurred in Order Parsing Phase

¥ Prompt on a File Parse error

¥ Parse using preprocessing

Intrinsics file: |CAPROGEAM FILES\WSTDconfiunderstandifortran'intinsics90 faxd Browse |

Include Dirs Tab

+ Prompt if errors occurred in Order Parsing Phase
Prompt on a File Parse Error
By default, parsing errors cause a prompt asking how to handle
that error. When prompted during analysis, you may choose to
ignore that error or all future errors. Turn this option off to
disable this prompting feature. If you turned it off during
analysis, but later want to turn error prompting back on, check it
here.

+ Parse Using Preprocessing
Use this option to disable or enable preprocessor support.

+ Intrinsics file
Type or browse for a file that contains intrinsic functions you
want to be parsed.

The Include Dirs tab in the Project Configuration dialog (which
you open with Project->Configure) allows you to specify include
paths. You can specify multiple directory paths to search for include
files used in the project.

Include paths are not recursively searched; that is, any
subdirectories will not be searched for include files unless that
subdirectory is explicitly specified in the list of include directories.

To add a directory, click Browse, select the directory, and click OK.
Then, click Add to add the selected directory to the list.

During analysis, the include directories will be searched in the order
that they appear in the dialog. You can click Move Up or Move
Down to change the order in which directories will be searched.
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The following figure shows the Include Dirs tab.

Project Configuration

Soutces | Dizplay
Include Dirs | Options

Current Include Directories
ohexample s T itdds\srcinclade

o hexathple M Pivrat commorititie

Inehade Divectory:

c:hezattgle s\ o e oman ot

Mlowe g Remorre || Add | Browrse | L

Save | Caticel |

15 files

Macros Tab C source code is often sprinkled with pre-processor directives
providing instructions and options to the C compiler. Directives
such as the following affect what the software does and how it
should be parsed:

#define INSTRUMENT CODE
#ifdef INSTRUMENT CODE
. Statements ...
#endif
The Macros tab in the Project Configuration dialog (which you
open with Project->Configure) allows you to add support for

such C preprocessor directives in fixed-format FORTRAN code. The
#if, #ifdef, and #else directives are supported.

For Understand for FORTRAN to successfully analyze your software
it needs to know what macro definitions should be set.

To define macros, select the Macros tab of the Project
Configuration dialog.
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Format Tab

The Macros tab lists macros and their optional definitions. Each
macro may be edited or deleted. To define a preprocessor value in
the Macros tab, type the macro and any value for the macro and
click Add.

Note that a macro must have a name, but that the definition is
optional. Macros that are defined but have no definition value are
commonly used in conjunction with #ifdef pre-processor statements
to see if macros are defined.

To change the definition of an existing macro without changing the
name, select the macro, modify the definition, and press Add.

To use an existing macro as the basis for a new one, select the macro,
edit the definition and the name, and press Add. This creates a new
macro.

You can set a macro on the undftn command line with the -define
name[=value] option. You can turn off all preprocessor handling
with the -preprocessor off option.

The Format tab in the Project Configuration dialog (which you
open with Project->Configure) allows you to specify the file
format used (fixed or free).

Some older FORTRAN variants and all new variants permit free
form statements, which may cross lines). Fixed form statements are
terminated by a line end or column number.

The default is “auto format”, which automatically detects the parsing
format (fixed or free) on a file-by-file basis. This allows you to mix
free and fixed format. Auto format also determines the correct
truncation point for fixed format files.

Choose “fixed” or “free” in the Project Configuration dialog only if all
your source files have the same format.
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If you choose fixed form, you may also choose what column
terminates statements. Common columns 72 and 132 are available
or you may specify a column or no truncation.

File Fortmat:

[ auto format

[ free fomm

V¥ fixed form
truncate at columt;
I 72
I 132
[ notruncation
¥ user defined

Columty I'Fz

You may use the -list format option on the undftn command line to
get a list of what files have been assigned what format.

Include Replace Tab  The Include Replace tab in the Project Configuration dialog
(which you open with Project->Configure) allows you to
substitute different include paths.

2-12 Understand for FORTRAN: User Guide and Reference



Project Configuration Settings

For example, if you have transferred your project to a different
location, you can type the old location in the Include String field
and the new location in the Replace With field. Then, click Add.

Extensions I Options I Mactos I Dizplay
Soutces I Include Dirs I Format I Include Replace
Include String Replace With

{epositoryiproiect2’ ohnyproject -

Inchade String:
Ij:\repository\pmjecﬂ3
Replace With:
Ic:\m},rprnject
Add
Extensions Tab The Extensions tab in the Project Configuration dialog (which you

open with Project->Configure) allows you to add support for
various FORTRAN extensions.

Extensions | Options | Ilacros

FParzer Extensions

[T Parse Double Quote Octal Constants (example: "07106)
[T Allow Colons in Names

« Parse Double Quote Octal Constants: Check this box if a
double quote mark (") should be treated as the start of a DEC-
style octal constant. For example, "100000. If this box is not
checked (the default), a double quote mark begins a string literal.
On the undftn command line, you can enable this option by using
the -ext_doublequote_octalconstant option.
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« Allow Colons in Names: Check this box to allow colons (:)
used in identifiers in F77 code. Enabling this option could cause
problems in F77 code that does not use this extension, so the
default is off. On the undftn command line, you can allow colons
in names by using the -ext_colon_in_names option.

If used in the source files, these FORTRAN extensions are reported
in the FORTRAN Extensions report.

Display Tab The Display tab in the Project Configuration dialog (which you
open with Project->Configure) controls how entity names are
formatted and presented throughout the tool.

~Display entity names as:
&+ original case
" alluppercase
™ all lowercase

" first letter of each component capitalized
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Saving the Project Configuration

Saving the Project Configuration

After you have changed the project configuration, click the Save
button and the configuration will be saved. Cancel closes the dialog
without saving your changes.

Whenever the files in the project configuration are modified,

including at the time of project creation, a dialog alerting you to the
change in configuration appears.

Project Modified |
Project Configuration hag changed.
In order to incorporate changes it is recommended that all files be reparzed.
Rebuild now?

Choose “Yes” and Understand for FORTRAN then begins parsing
(that is, analyzing) the code.
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Analyzing the Code

Tip:

Once you have configured the project, Understand for FORTRAN
can parse (that is, analyze) the project. During analysis, the source
files are examined and a data is stored in the Understand for
FORTRAN database.

When you save or modify the project configuration, a prompt to
analyze the project appears automatically. You can also analyze the
project by choosing either Project->Analyze Changed Files or
Project->Analyze All Files from the menu bar.

+ Analyze Changed Files - This analyzes all files that have been
changed and all files that depend on those changed since the last
analysis. This is also referred to as “incremental analysis.”

« Analyze All Files - This forces a full analysis of all project files,
whether they have changed since the last analysis or not.

For either command, the status is reported on the Status Line and
the Command Results window appears with a log of the results.

Command Hesult: - Completed Successfully

Updating project database...
Parzse File: D:ivexampleshyE77\WppEsTyuppL.for
Completed Successfullyl

There are two phases in the analysis process: determining
compilation order, and then parsing. You do not need to specify the
parse order. Understand for FORTRAN figures out the parsing
order automatically. It also detects if needed source files are missing
and reports this. You can optionally stop at errors, or continue,
ignoring the errors.

When the analysis is complete, the source code for any errors or
messages, may be examined by double-clicking on the message in
the Command Results window.

To save the Command Results log to an ASCII file, select the
Command Results window and choose File->Save As. Specify the
location and name of the file you want to save.

After parsing, the Understand for FORTRAN database contains lots
of data to browse.

A configured project may be analyzed in batch mode using the
command line program “"undftn”. Refer to Using undftn on
page 9—2 for details on using “undftn”.

2-16
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Quick Project After editing a file, or changing parameters that might affect parsed

Updating information, click the “Reparse” icon (shown below) to quickly
update the database for any files that have changed. This causes only
the Parse Order phase of the analysis to be performed.

&

To perform both phases of the analysis, you can right-click on the
icon and choose Force Rebuild of Database.

|_ff1||

Update Databaze

Force Rebuild of Dratabaze
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Output Reports

Choose Project->Reports Generate from the menu bar to begin
generating reports. You will see the Report
Configuration/Generation dialog.

Report Configuration/Generation

¥ Generate Html

 Single & slphabetic EverynEntities | © |3jlj

¥ Allow Scripts

Save i1 Dite ctDr}rj CAPROGEANM FILESWAETE a.mple\understmd_f‘ Btowrze |

v Crenerate Text:

& Bingle Text File © Beparate files

Bave Zingle text owtput file as: IC:‘-PROGRAM FILESE T ampletoy Browse |

Sepa_f&te filea Di.‘t’ECt.l:Irj,FZ IC"I.PROG’RALM FILES\LSTI‘LSEIHPIE\LdeI’St Braurae |

Separate files saved as Prefix(report extension) with Prefix Ifd&s

Options Choose Heports Cretierate | Olkay | Caticel

HTML or text files may be generated. Specify the directory location
where the generated reports are to be saved.

When generating HTML reports, you may generate multiple HTML
files for each report type. Choose Alphabetic to generate multiple
HTML files per report which are split up alphabetically by the first
letter of the entity name. Choose Every n Entities to generate

multiple HTML files per report which are split up every “n” number
of entities. It is recommended that you split up the HTML files for

2-18
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Output Reports

Note:

large projects as a single HTML report file may be too large for the
HTML browser. The “home” file is index.html. By default, a single
HTML file per report will be generated for each letter of the
alphabet.

When generating text files, you may generate one text file of the
specified name (by choosing File). Alternately, you may generate
multiple text files (by choosing Separate) and specify a common
filename prefix. The file extensions of each text file will denote the
separate reports. Specify the desired directory location with the file
prefix.

Reports can also be generated from the command line program
“repftn”. Refer to Generating Reports on page 9—8 for more details
about “repftn”.

In the Report Configuration/Generation dialog, click Options to
open a dialog that allows you to set various report options, including
whether to show entity fullnames in the reports instead of entity
shortnames, which is the default.

Report Options

[T Use Entity Fullnames
V¥ Show intrinsic functions and subroutines in invocation trees

[T Repeat subtrees in invocation trees

A1

Hote Olkeay Caticel
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In the Report Configuration/Generation dialog, click Choose
Reports to open a dialog that allows you to select the reports to be
generated.

Report Generation Ophions Ed

v
7
v
i
I
v
v
v
7
i
I
v
v
v
7
v
i
I
I—

Once you have specified the types of reports to be generated, click
Generate in the Report Configuration/Generation dialog to
generate the selected reports.

As with the analysis, report generation status is written to the Status
Line and to the Command Results window.

To view the HTML or text reports, choose Project->Reports
View->HTML or Project->Reports View->Text. Refer to Text
and HTML Reports on page 6—1 for more information on the
reports generated.
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Chapter 3

Exploring Your Code

This chapter covers the basic windows in Understand for FORTRAN
’s and their options in detail. It also covers operations within the
view windows: the Filter Area, the Information Browser, and the
graphical Hierarchical and Declaration view windows.

Details on the use and operation of the Source Editor is contained
in the following chapter Editing Your Source Code on page 4—1.

Details on the use and operation of the Locator Window and Find in
Files for searching for and locating entities are provided in
Searching Your Source on page 5—1.

The symbols used to describe entities are shown graphically, along
with a textual set of rules for knowing a symbol’s meaning are
described in Graphical Notation on page A—1.

This chapter assumes a moderate understanding of the FORTRAN
programming language and an understanding of using menus under
Windows or X-Windows.

This chapter contains the following sections:

Section Page
PLEASE RIGHT CLICK 3-2
Various Windows Explained... 3-3
Information Browser 3—9
Graphical View Browsers 3-15
Controlling Graphics Layout 3—21
Printing Graphical and Source Views 3—27




Chapter 3: Exploring Your Code

PLEASE RIGHT CLICK

Sorry for shouting (by using all caps above). In order to make the
Understand for FORTRAN interface as quick, tight and elegant as
possible, we have hidden a lot of power beneath your mouse
buttons.

The general rule is that Anywhere you look you can right-click to do
or learn something. A second general rule is that right-click reuses
windows where it can and CTRL + Right-Click brings up new
windows.

So please right-click. There will be no more reminders.

e e
Wiew | nformation |

B Arguments ————
ralZ: REAL (it Graphical Views Callby Check out all the stuff
2 Blocks I Declaratian you can learn or do by
crat Ed!t DEhmhmﬁ' Declaration File ~ right clicking!
para Edit Weclanation Irclude . '
save e L Invacatian Right Click z!lmost
B Calls anywhere brings up
Barange Copy an information window.
coas
float CTRL Right Click
Finl brings up the same menu
st but actions happen
cos in a new window.
Eindexs
sit1
st
& Callhys
“Unnamed blain=
B References
Call <Untamed Maine wppf fon58)
Define wppf for wppf fon 1705
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Various Windows Explained...

Understand’s GUI is broken into two main areas, the Document
Area and the Project Area. The Project Area is further divided into
two areas, the Filter Area and the Information Browser.

The Document Area is where source files, graphical views and a
variety of other browsers and windows are displayed, including:

Document Area

» Graphical Hierarchy Browsers

* Graphical Declaration Browsers
» Source Code Editor

+ additional Info Browsers

» Locator Window

» Search Results

« Command Results

The Project Area, which can be hidden or shown, provides a quick
way to find entities and information about entities.

Project Area

Filter Area
(click here

to update
Info Browser)

Project
Window
Area

Info Browser

Document
Area

=

& test.udf
Fie Edit Seach Pioject Fepot Options Window Help

Dit@las] [ Isl@] (=] slils] ||

sin
st
Callbys
1T Tl cienss
V Rst e[ Alx

Defined in: wppffor
B Argumenis
a1 REAL (implicit)
EBlocks
cnst
para H
save
B Calls

Line 1
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Filter Area

Information Browser

The Project Area is further divided into two areas, the Filter Area
and the Information Browser.

The Filter Area provides a quick list of entities of each kind shown in
the selected Filter Area Tab. Options are Types, Subprograms,
Modules, Files, and Blocks. In each of these, any entity that has
been declared (or used) in the source code can quickly be found.

Blocks |
Iodules Files

Types Subprograms
datain d

disply

S—

ZHoup

indezs
rovatriv |

Because there can be a lot of tabs, you also have the option of
showing the Filter Area options as a Pull-down menu:

The default uses tabs. You can change this setting in the General
tab of the Options->Preferences dialog.

Any time you left click on an item in the Filter Area the Information
Browser updates to show everything that Understand for
FORTRAN knows about that entity. The Information Browser
shows this data as a tree which whose branches can be expanded
individually or all at once.

3-4
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There is always an
Information Browser
in the Project Window.
In addition, by holding
down the CTRL key
while right clicking and
choosing View
Information, new
Information Browser
windows can be
displayed in the
Document Area.

All information in an
Information Browser
window can be saved to
a text file, or copied and
pasted via standard
Windows or X11
copying functions.

For more details on

Subroutine
Defined in: wppf for
E-Arguments

B Blocks

B Calls

=

B Callhys

B References

W Reuse 1-|+|1|

ral?: REAL rimplicit)

chist
para
34VE

arange
cos
float
ity
sqit
cos
itdexs
sity
sqit

“Unnamed hain

Call <lInnamed MMain= wppf forn38)
Drefine wppffor wppffor1709)

>~

using the Information Browser, refer to Information Browser on

page 3—9.

Not all entities fall into one of the tab categories shown in the Filter
Area. You can find and learn more about any entity by using the
Locator Window, which provides a filterable list of entities in the
database. You may filter by name, by entity type, or by a kind of
relationship (e.g. invocation, with, callby, etc...).

Locator Window

Entity Kind Declared In File >
<Unnamed hlain>  Nlain Program wppffor wppf for b
aa Variable aratige wppf for

aa Variable genera wppf for

aa Variable reflex wppf for

abg Variable change wppf for

ahs Function

airit Functinn

all Filter "Kind" to...

dag Filter by | Filter

:.;n;n [ Match Case [ Regular Expression Cateel

Understand for FORTRAN: User Guide and Reference
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To open the Locator Window, choose the Search->Locate
Entities or Search->Browse Entities menu item on the main
menu bar.

The entities listed in the Locator Window may be filtered by entity
name, by entity kind, by declared-in entity name, or by file name.

For more details on using the Locator Window, refer to Locator
Window - Find or Browse Entities on page 5—3.

Find in Files

You may search the project files or another selection of files for the
occurrence of a text string or regular expression. Matches are shown
in the Search Results window and can be visited in the source code
by double-clicking on any line.

shexanplesh\E7 TV Wpp L
3 onccurrences found =

Find:

MSoachRosuts ________________________ HEK

e
Searching for change
Divexanples\ £77\WppEe? v wppf. for (21): 213 FORMAT(//' Select a print output m
Divexanples\ £77\WppES7ywppt. faor [22): '0: no output, 1: output, Y
Divexanples\£77\WppE87vupptf. for (31): '-1: continue refinement,'/5X,'0:
D:Yexanples\E77\WppE87 \uppt. for (88): CALL CHANGE (NC,LCYL,NVAR,NCHA,NFE
D:vexauples\ £77\Wpp£a? wppt. for (1157): SUBROUTINE CHANGE (NC,LCYL,NWAR,
D:vexanples\ £77\WppEs7yuppt. for (1172): 211 FORMAT(/2X,'Parameter changes in
Divexanples\ 77 \WppES7hywppt. for (1173): . f5¥,'No Para',11¥,'0ld',6X,'Ch
Divexanples\ £77\WppE87Tvupptf. for (1177): 221 FORMAT(/2X¥,'all parameters conwve
D:vexanples, £77\WppES7yvwppt.for (1179): 222 FORMAT(/2¥, 'Bup factor dose not
Divexanples, £7 7\ WppES 7T vuppt. for (1209): C ICON=1: parameters cohnvergence,
D:vexanples\ £77\WppEs7yuppt. for (1964): . 2: change intensity.')
Divexanples\ 77 \WppES7hywppt. for [1965): 224 FORMAT(/5¥,'Input a numher of re
D
1

; Hyper Grep: "change"

Icha.nge

=] e

File(s): I*.f, * for, * £77, * {57

= Lo

[w Search Project Files Only  [# Search subdirestories

Options: [~ Match Case
[~ Match Whoale Words

[™ Regular Expression

Directory”: | DiiexaraplestTTdsp

j Erninae |
Zlear

In Code: [ Cornents
[ Strings

v Staternents

T 'I

For more details on using Find in Files, refer to Using Find in Files

on page 5—10.
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Hierarchy Browser

Declaration Browser

The Hierarchy Browser shows multiple level relationships between
entities. All relationships are multi-level and are shown to the top or
bottom of their respective tree unless a level option is set in the
preferences.

Following is an invocation view for a subroutine.

%% Invocations: genera

r
[sin}] s ||

0

at| st liabs | mod] |oos||sin] loat] st

V¥ Reuse 4| IDES

Understand for FORTRAN offers hierarchical information
about the following types of relationships:

+ Callby - view of who calls a given entity.
+ Invocation - who this entity calls.
+ Include - shows who this subprogram includes.

* IncludeBy - shows who includes this file.

Declaration views offer a one glance way to see important structure
and relational information about a given entity. Understand for
FORTRAN offers these declaration views:

* Subprogram - Shows the parameters, invocations, and callbys
of a given subprogram.

* Block Declaration - Shows what a block is composed of.
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Following is an example of a subprogram declaration:

Called By

v Eeuse 4

%7 Subroutine Declaration: genera

. Il
Subroutine generaT

E.

|

+ 3+ 3

itdexs

F:
B
&

REAL (implicit) ral2

Understand for FORTRAN: User Guide and Reference



Information Browser

Information Browser

Everything Understand for FORTRAN knows about an entity can be
learned using the Information Browser. The information is shown
in a tree. The tree can be expanded selectively or in bulk. Each
branch of a tree follows an aspect of the entity. Each terminating
item (leaf) of a tree provides some information about that entity.

As you drill down you can change which entity you are learning
about. Each time you change the entity, it is remembered in the
Information Browser history for quick backtracking.

Kind and name of entity —— = | Subroutine system shell a
Location or path ——— 9 Defined in: sysdep_ia
E-Arguments
Relationship tree —————» command: CHARACTER INTENT(IH)

etvor; LOGICAL INTENT(OUT) OFTIONAL
B-Calls

present
Sub-relationships ——» = mt:iiﬁmm_msg
. wiite_error sub
Where used | 7 Reée rences .

eclare sysdep io

L. . . E-Metrics
Statistics for this entity —— 12 (CountLing
T (CountlineCode)
2 (CountlineC omument)
114 (PetcentCotan etit)
0 (CountDeclliodule)
2 (Cyclomatic)

Reuse this window for all > |[¥ Reuse [«]+]4] | |~
Info Browser content *

Information Browser History
Left arrow moves back in history, right arrow moves
forward. Right-click for full history list.
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Drilling Down A
Relationship

Drilling down the tree works as expected (mostly). To expand a tree,
click on the + sign. To close the tree click on the - sign.

There are a few tricks however...

Right-clicking a + or - sign in the tree brings up a collapse/expand
menu:

Right click menu cog
of + or - sign in Flissdara

Information Browser / Open
tree.
- T

Open All provides shortcut to
expand all levels of this branch.

If the tree node is currently closed, you will be presented with the
option to Open or Open All If the tree node is currently open, you
will be presented with the options to Close, Close All, or Open All.

Open All and Close All operate on all levels of the selected branch.

To open or close the entire tree, right-click in the white space of the
Information Browser and choose Open All Branches or Close All
Branches.

Subroutine genera -
Defined in: wppf for

Dpen all Branches

E Eﬁ}g Close All Branches
Right click in white = Refere Erint...
space of Info Browser Save fiz..

to Open or Close all
branches of tree

See Saving and Printing Information Browser Info on page 3—12
for details on the other options in this right-click menu.

3-10

Understand for FORTRAN: User Guide and Reference



Information Browser

Drilling Down

Relationships that you always use can be set to “pre-expand”. For

Efficiently instance, “+Calls” can be set to always expand. Another mode is for
the Information Browser to “remember” how you had a tree
expanded the last time you looked at a particular kind of
information. Set these options from the Options->Preferences
Dialog, Info Tree tab:

Software Preferences
File | File Filters | Symtax Colors | Lags
Browsers | Banners | Gereral | Info Tree
[ Set inforraation tree field as it was in last cormparable info vie
A il Field: Calls
Armuments »| ¥ Expand By Default
Black Variahles
Remember expand/ Blocks I Show Fullneraes
close settings from Cally I™ Show Pararaeters
last view T | stow Ful Reforsuoss
Corponents ™ Show Return Types
Fullvarne r
OR Inchudes i st Tirpaes
Interfaces Sort by
Modules ’7(“ NDMF Mame ¢ File/ine
Hamelist Elements
Specify preferences Private
. Provate Sub
for each kind of :
. . be—1 | & lipes
relationship Primte Variahles 2 —
Oy | Caneel | Apply |

Viewing Metrics

The last node on the Information Browser tree is Metrics. This
branch shows the metrics available for the current entity.

If you are changing the entity frequently in a large project, closing
this node until you want to view the metrics may improve the speed
of Information Browser updates.

See Metrics Reports on page 6—16 for details on metrics.
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Saving and Printing All the text shown in the Information Browser can be printed, saved

Information Browser as a text file, or copied to the clipboard for pasting into another

Info application as text or HTML. Only the currently expanded branches
are shown in the output. When saving or pasting in text format, the
branches of the tree are represented by indents in the text.

Right-click on white space in the Information Browser to see this
menu. (If you see a menu that begins with “View Information,”
right-click to the right of a bold heading in the tree.)

Open All Branches

Cloze All Branches

Brint...

Save faz. ..

Copy to Clipboard

Copy to Clipboard az HTML

Previous
M et

+ Open All Branches and Close All Branches - See Drilling
Down Efficiently on page 3—11.

« Print - Choosing this item opens a standard printing dialog.
Clicking OK print the current contents of the Information
Browser. The printed tree is opened or closed to the same level as
shown on your screen. The printed output is formatted like the
Information Browser display (including color on a color printer).

» Save As - Choosing this item opens a file dialog. Choose the
location and name of a file to contain the Information Browser
information as text. Branches of the tree are represented by
indents in the text.

« Copy to Clipboard - Choosing this item copies the highlighted
text in the Information Browser (or all the text if nothing is
selected) to the clipboard. You can paste the text into any
application.

« Copyto Clipboard as HTML - Choosing this item copies the
highlighted portion of the Information Browser (or the complete
Information Browser if nothing is selected) to the clipboard as
formatted HTML. You can paste the HTML into applications such
as a web page editing tool or Microsoft Word.
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Information Browser

Marked Info Browser

Info Browser: Subroutine gen... =] E3
= =

Resulting Text Copied

Subroutine genera
Defined in: wppf.for
Arguments

ra12: REAL (implicit)
Blocks
cnst
para
save
Calls
arange
cos
float
sin
sqrt
cos
indexs
sin
sqrt
Callbys
<Unnamed_Main>
References
Call <Unnamed_Main> wppf.for(58)
Define wppf.for wppf.for(1709)

Visiting Source Code

In general, if you double click on an entity in an informational

window (Information Browser or Filter Area) the FORTRAN
declaration of that entity will be loaded into the Document Area.

%7 test udf - [C:AE xamples\F7 7\wppf87\wppf_for] [_[o]x]
[ File Edit Search Project Heport Options Window Help =lEx]
Olzldlalg] s[=[e] o]~ #lwlew] ][] |
Elocks | 1694: IF (N$0D.EQ.0) NS0D=2 |
1635 IF (NFNC.EQ.0) WRITE(21,233)
Program Uniis | Files 1696 IF (NFNC.EQ.1) WRITE({Zl,6234)
= 1697 IF (N$0D.EQ.2) WRITE(Z1,235)
1693 IF (N2OD.EQ.1) WRITE(Z1,236)
1633 WRITE(*,237)
1700 RERD {*,+) NFEG
1701 IF (NFEG.NE.0) NFEG=1
1702 IF (NFEG.EQ.0) WRITE(Z1,6238)
1703 IF (NFBG.EQ.1) WRITE(Z1,239]
1704 RETURN
1708 END
output 1706: C
-| 1707: ¢
3 1708: ©
Subroutin I 1709 SUBROUTINE GEWERA (PA1Z)
Defimed fn- 1 1710: © Generation of initial parajMcers
1711 CHARACTER HLA*Z0
FArguments 1712 COMMON/PARA/XBG(11),8BG{11] PP (5,19} 8PP (5,19) KRF(500) ,SRI_
rall: FEAL 1713 COMMON/CNST /HCOM, NREF ,NFNC N20%, LAVE {5} , TTHA, TTHE ,WVLLl, VL2,
B Blocks 1714 COMMON/ SAVE/TREF, INC(500)  NGM(5\0) , IDX(500,3) ,RIN(500,2) D51
cnst 1715 DIMENSION IEX({9),HLA(1S) STP(5, 4\, ROE(4,2)
para 1716 DATA HLA/'Triclinic', 'Menoclinic \first)','Monoclinic (secc:
savVe 1717 'Orthorhombic','Tetragonal (4/m)\,'Tetragonal (4/mmm)’',
= Calls 1718 ‘Cubic (m3) ', 'Cubic (w3m)','Fhomb¥hedral (-3)',
¥ Reuse | | |

(AR
e

|
[Line 170‘15\ [cal B W

Double click on genera, or right click on it and choose “Edit Definition” to visit source code.
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Right Click Menu Another way to visit source, this time from any entity you see in

Source Visiting Understand for FORTRAN, is the right-click menu. Any entity’s
Right Click Menu will contain a menu item for visiting each of its
declaration locations:

One Click Visiting of
References

The portion of the Information Browser labeled “References” lists
everywhere the entity is referred to in the analyzed source code:

Subroutine cutput List of each place

Defined in: wppf for

the entity is referred

Egll;g:;:ms to in the source code.
= Calls Left click anywhere
= Callhys on line to visit

E References reference

Call «<Unnamed hlains wppf forP%)
efitie wppf for wppf for1421)

Line number of reference

File containing reference
(right click for its menu)

Kind of use

Enclosing entity
(right click to get info menu)

Entity History As you explore your code, you can go a lot of places quickly. Often
you want to backtrack to explore a new path. To help you do this,
each Information Browser, Hierarchy, Declaration, and Source
window contain a full history of what they have done. The
Information Browser history can be found in the bottom left corner:

History arrows. Click to E Eﬁ
move back and forth in history. ¥8 )
“Unnatred Wlain=
B References

Call «Unnamed Maine wppffonT3)

efinne wppf for wppf fon196)

Right-click for a full history list | Reuse [«]+[4] |»]~

== [

Use the right and left arrows to move back and forward in the
history list. You can right-click on an arrow to see the full history list
(in that direction) and select an entity from the list to jump to.

O Common tths
1 Comman zave
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Graphical View Browsers

The right-click menu of an entity with a structure or hierarchy (not
variables or parameters) offers a choice called “Graphical Views”:

SUBROUTINE pkNgchsd (MC, LCYL NCHL NOES MNVAER, NARP, MNONL)
Bubroutine for  Waw [pformation trix and matrix
Two two-dimens | A, are used to

normal matr G [.3F|hi|:;.§|| Views Ea|||:|_|r|
Hoditied Chole ) o Declaration
Edit Definition Declaration File
DOUBLE PRECISI Edit [ec|aration
COMMOM f CHNG/NE [Felide
DIMENSION ALLY  Hyper Grep for “matnis [Fvocatian

TTMEMAETAN TWER( T

The Graphical Views menu adapts based on what kind of entity has
been right clicked on. A greyed-out item refers to information
normally available for that kind of entity but not applicable to this
particular entity.

General Rules for
Using the Graphical
Browsers

There are some general rules that can be used for browsing any type
of graphical view.

Anywhere you see an entity, you can right click on it to learn
more.

CTRL-RIGHT-CLICK does the same as a normal right-click
action but displays the information in a new window.

Reuse is turned on by default and is very helpful for quickly
seeing the same kind of information about different entities.

Layout is done automatically, there is no need to move lines or
boxes around for a better view. Options are available for changing
the layout decisions automatically

Everything you see can be printed as you see it. Printing may be
done to one page (squeezing the picture) or across multiple pages
(poster style).
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Reuse Checkbox

By default, “Reuse” is on in the graphical view. When set, the same
view window displays all graphical views. If you uncheck this field, a
new window is opened for the next view you select. A maximum of
one view can have the Reuse button checked at any time.

Reuse CheckBox

%7 Invocations: matrix

If checked, then this—
window will present
similar information
about each entity
that is left clicked

on.
¥ Reuse )|
File Edit Search Project Heport Options  Window Help
Olz(elala] &ele] 2] [« <] X
Blocks |
Progemtnis | Fies

Right click here =
and choose
Graphical Information rﬂ_DaH

Callby
Declaration

Graphical Vi

Views and then
the desired view.

Edit Definition

Declaration File
Edit reslaration

The DeClaration Hyper Grep for "output"
Window will then | Subroutine group = [/ Reuse 4
« ”» Defined inafipf for

sync to present o] Tis
1 1 locks
1nformat1oq about {200
what was clické B Callhys

<Unnamed_MMain=

on. = References

Call <Unnamed hain> wppf for73)
Define wppf for wppf for196)

[~ Reuse [«]3]4] | >|T

3-16
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Each graphical view window keeps a history of the views it has
presented. The history buttons on the toolbar (left and right arrows)
and the Window->History menu item can be used to move back
and forth in this history. This is useful for quick backtracking.

Graphical Browser
History

Toolbar

Window menu

N

Full history
of all
graphical

views — ||

Back in history Forward in history

/|4— —r\ gﬂ\

ﬂiﬁ dow HEIF'

Cloze All 3

Sl

I et
Prexious

LCazcade
Tile Horizantally
Tile Wertically

Selector
Command Resultz
Search Results

Info Browsers 3
Graphic Browsers  »
Source Files

|nvocations: output
v |nvacations: matms
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You can also choose from a list of all open graphic view windows by
using the Window->Graphic Browsers menu:

Window W=l
Cloze All

M ext
Previous

LCazcade
Tile Harizantally
Tile ertically

Selector
Command FBesultz
Search Results

Irfo Browsers

Graphic Bro % Subrouting Declaration: genera
Source Files ¥ LCallbyz: genera

i Invocations: genera
History

I N v+ S ubrouting Declaration: arange

Graphic Hierarchical Hierarchical views show multiple level relationships between
Views Available entities. Graphical Hierarchical views available are:

+ Callby - view of who calls a given entity

» Invocation - who this entity calls

Invocation shows who

Callby shows who calls function arange )
function arange calls

£x Callbys: arange
- E——
|ELTnna.med an:l| Zxm Invocations: arange

| general |(:LTnna.me d Dlaity) |

c0s [ sin] 1oatsqr

—_— p—
arange

» Include - shows who this subprogram includes.
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* IncludeBy - shows who includes this file.

Include shows who this
subprogram includes

%7 Includes: MATH %7 Included By: FOURIER

[MATH||[MATHZ |

Includeby shows who includes this file

|{FOURIER

Graphic Declaration  Declaration views offer a one glance way to see important structure
Views Available and relational information about a given entity. Understand for
FORTRAN offers these graphical Declaration views:

+ Subprogram Declaration - Shows the parameters,
invocations, and callbys of a given subprogram.

Subprogram Declaration

£z Subroutine Declaration: genera

| Paratheters:
FEAL (implicif) ral2

. Il
Subroutite getiera

Called By Invvocations:
[(Unnamed_ain)| - sin

cos
su]
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« Common Block Declaration - shows what a block is

composed of.
File Declaration Block Declaration
#7 File Declaration: wppl.for £7 Common Declaration: chng
chig

nres = INTEGER (implicit)

[nmn = REAL (implicit)
[prwp = REAL (impticit)|
[xva= REAL (implicit) |

[dia = REAL (implicit) |
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Controlling Graphics Layout

Scale Menu

The two types of graphical view windows, Hierarchy and
Declaration have a variety of configuration options which may be
set via the Options menu of the menu bar. These options control
the layout and drawing of the graphic views and vary based on the
type of view.

In addition, certain toolbar actions are in effect when a Graphical
View is in focus.

m ﬂir‘mﬁp‘_\ Available from the Options menu

Bun a Command... [
o Eommatd

Hide Project Wwfindow

T ool Configurations. ..

Application Fant...
File Fort...

Freferences...

Scale
Tewt

L apaut
Lewvel

Variety of configuration menu options
are available. Some are common to all
graphical views, some specific to
Declaration or Hierarchy.

Intrinzic

IJrnrezolved

L . S . .

Parameters

The Scale menu allows you to choose the size of the text used. It is
available for both declaration and hierarchy views. All picture sizes
and layouts vary with text point size. The currently selected size is
indicated by a check mark.

12pt
v 10pt
apt
Apt
Zpt
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Other point sizes can be added by customizing configuration files
found in the Understand for FORTRAN installation directory.
Contact support@scitools.com for information on how to do this.

Text Menu The Text menu sets the way entity names are trimmed or altered to
accommodate the layout of graphics. It is available for both
declaration and hierarchy views. Names may be truncated to a
certain length or wrapped at a certain length.

Mo Truncate

Truncate Short
Truncate Mediurmn
Truncate Long
Ywrap Short
YWrap b edium

v "wirap Long

No Truncation - Uses the name as defined in the source code.
The default.

Truncate Short - Cuts off names at 10 characters.
Truncate Medium - Cuts off names at 20 characters.
Truncate Long - Cuts off names at 30 characters.

Wrap Short - Wraps the name between 8 and 10 characters.
Location in that range depends on if a natural wrapping character
is found. Natural wrapping characters are . _ - and :

Wrap Medium - Similar to Wrap Short except wrapping range
is 15-20 characters.

Wrap Long - Similar to Wrap Short except wrapping range is
20-30 characters.

Intrinsic Menu The Intrinsic menu controls whether intrinsic functions (e.g. cos,
sin) are displayed or hidden.

Unresalved k

M“l
v [n
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Name Menu The Name menu controls whether or not fullnames are used in
views. It is available for both declaration and hierarchy views.

Scale 3
Text 3

2 ST

Layaut ¥ Fulhame
Lewvel 3

A fullname includes its parent compilation units, For example:
- Text_Io.Put is the fully specified name.
- Putis the Short Name

Longer versus shorter names can alter the layout of pictures
substantially.

Layout Menu The Layout menu controls the layout algorithm for a hierarchical
chart. It is available only in hierarchy views .

+ Crossing - a left-to-right view, minimizing space used but
sacrificing some readability by permitting lines between entities
to cross.Horizontal Non-Crossing - a left-to-right layout,

£ Invocalions: genera

b=

¥ Feuse 4| [ r]~]

using more space in some situations but enhancing readability by
having no crossing lines.
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Level Menu

% Invocations: genera M= 3 %= Invocations: genera M=l

o] o] ]

* Vertical Non-Crossing - an top-to-bottom layout similar to
Horizontal Non-Crossing.

7 Invocations: genera

Euﬂl_c-:us |s§
v Reuze 4 [ v]~]

The Level menu controls the number of levels to be traversed when
laying out a hierarchical view. The default value is “All Levels”.
Values of 1 to 5 may be set. It is available only in hierarchy views .

pnjcos o

¥ Reuse _I_I’ _I'

Unresolved Menu

¥ Feuse 4| [+~

All Levels One Level

The Unresolved menu controls whether entities that have been
used but no declaration was found should be drawn. This option is
available on any graphical view (hierarchy and declaration).
Unresolved functions and entities are those used in the analyzed
source without a definition . Unresolved include files are those
included but not found along a declared include path (either a
compiler or project include path).

Unresolved entities are drawn as normal but with a dashed border:

%7 Callbys: rdint  [[=] E3

it

¥ Feuse {4 [ »]~]
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Parameters Menu The Parameters menu controls whether parameters are shown in
hierarchical views. Available on any graphical view showing
hierarchies of subroutines and functions (invocation and callby).

The default is Off, turning this On can make hierarchical pictures
much bigger.

View without parameters shown

7 Invocations: genera I [=]

F

LT

inj o st

WV Feuse 4 ] ~]

Same entity view with parameters shown

%7 Invocations: genera [_ o=

k= INTEGEE (implicit)
nt = INTEFER (implicit)
la=INTEGER (implicit)
iex = [NTEGER (implicit)
di = REAL (implicit)
du=REAL (implicii)

as = REAL (implicit)

bs = REAL (implicit)

o5 = REAL (implicit)
za= REAL (implicit)

gh = REAL (implicii)
zg=REAL (implicif)

ot gt o] lmoa [oel in] oat s

¥ Reuse 4] [ID v|
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Called by Menu The Called by menu controls whether functions and subroutines
that call the current function or subroutine are shown in the
Declaration view.

View shows CalledBy View without Calledby shown

—

%7 Subroutine Declaration: arange

%7 Subroutine Declaration: arange

Suliroutine arange [ | Subroutine arange [ |

Called By [trvocations:

voos L
o ¥

= oo
sa] S
Invocations Menu The Invocations menu controls if functions and subroutines that

are called by the current function or subroutine are shown in the
Declaration view.

View shows Invocations View without Invocations shown
%7 Subroutine Declaration: arange £7 Subroutine Declaration: arange
Subroutine atrange ] Subroutine arange
Called By Called By:

o
¥

Duplicate Subtrees The Duplicate Subtrees menu controls whether multiple

Menu occurrences of the same sub-tree are shown in hierarchy views. The
options are to Hide or Show such subtrees. The default is to show
duplicate subtrees. In some applications, hiding duplicate subtrees
can dramatically simplify hierarchy views. Duplicate subtrees are
not shown if a view has over 1000 nodes.
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Printing Graph

Shrink to Fit Printing

Poster Printing

ical and Source Views

Understand for FORTRAN has three printing modes:

» Shrink to fit is used by the graphical views (Hierarchy and
Declaration) and fits a picture, no matter what its size, onto the
current printer page size.

» Poster Printing prints graphics using the point size selected in

the graphical view. Instead of shrinking to fit on one page, it
prints the picture across the number of pages needed.

* Source File printing does nothing particularly special and
simply queues the file to the printer using 66 lines of source per

page.

All graphics views offer the menu option File->Print Drawing.
This option will print the graphic, making it fit on the given page
size. On Windows, the standard Windows printer setup dialog is

used to configure page size, printer selection, portrait/landscape

and other options.

See Printing on UNIX Machines on page 3—28 for more information

about configuring printouts on UNIX machines.

All graphics views also offer the menu options File->Print Poster

and File->Print Poster Setup. Choosing File->Print Poster
sends the current picture to the printer using the current poster
configuration. On Windows, the printer setup dialog can then be

used to further configure printing. See Printing on UNIX Machines

on page 3—28 for information about configuring printing on UNIX
machines.
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Configuring Poster Choosing File->Print Poster Setup opens this dialog:
Printouts
Poster Print Preferences
Mlargiiz (inches)

Right/T eft: 050

Top/Bottom: | 0.50

¥ Print Margin Markers

¥ Print Title as Header

Orkay Caticel

Margin (Right/Left and Top/Bottom) - The margin to leave
around the view on each page. A conservative setting (1/2 inch) is
used by default. If your printer can print to the paper’s edge, you
may set these values to zero.

Print Margin Markers - If this box is checked, margin
markers, sometimes known as “cut marks,” are printed on each
page. These indicate where you can trim the pages to create a
seamless printout.

Print Title as Header - If this box is checked, the title of the
View Window is used as Title. This is the text shown in the upper
left corner above the menu bar. In this example, “Callbys:
gamma” would be added as a Title to the printout.

#7 Callbys: gamma

Printing on UNIX On UNIX machines Understand for FORTRAN uses Postscript as its
Machines primary output format. The output files created are Level 2,
Encapsulated Postscript without a preview image.

All output is to a file, the file can optionally be sent to a queuing

co

mmand (such as Ip or Ipr).
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Initially the Print Dialog appears:

Print

« Print Range specify optional range of pages (if more than one
page)
» Copies - specify number of copies of each printed page

« Print to File, if checked then a dialog is displayed so you can
specify what file to print to.

» Setup - use to further configure printing, as shown in this panel:

Print Setup

- Printer Command - Sets the system command used to print.
The default is lpr. This command name may be set to any
command. No checking is made to ensure it is a valid
command or that it is on your executable search path. The
name of the Postscript file is passed as its first argument. The
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text (if any) contained in the Printer Options field is passed
as arguments following the Postscript file name.

- Paper Types Toggle - Lets you choose what paper size to
use. The default is 8 1/2 by 11 (letter).
A4 210 = 297 mm
AZ 237 x 420 mm
Letter 8 1/2 x 11 in
Legal 8 1/2 x 14 in

Source File Printing By default, files are printed with the syntax colorized as it appears
on the screen. To print in black and white, chose File->Print File
Setup and uncheck the “Print files with colored syntax” option.

File Print Preferences [ x|

IV Print files with colored syntax

Margin (inches)
Left/Right: 025

Top/Bottot: [0.30

Okasyr | Cancell
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chapter 4  Editing Your Source Code

This chapter covers Understand for FORTRAN’s source and text file
editor.

This chapter assumes a moderate understanding of the FORTRAN
programming language and an understanding of using menus under
Windows or X-Windows.

This chapter contains the following sections:

Section Page
Source Code Editor 4-2
Colorizing Source Views 4-4
String Searching 4-5
Key Mappings 4-7
Other Features 4-10




Chapter 4: Editing Your Source Code

Source Code Editor

The Source Code Editor offers a full featured source code editor,
with syntax coloring, and right-click and synchronized access to
information most entities in your code.

Kipd of ﬁl‘? b.eing ] The file being edited
edited and if it has been modified right click here to get

info about file

C:AExamples\F77\wppf87\wppl.for

1708: © =]
Optional 1709: SUBROUTINE [ERMPRoN (PALZ)
line number 1710: C Generation of initial parameters

1711: CHAPACTEER HLA*ZD

171z: COMMON/PARL/HEG (11}, SEG{11) KPP (5,19}  SPP{5,19) ,XRP (500} S0P {500)

1713: COMMON/CHST,/NCOM, NEEF , NFNC,NS0D, LAUE (5}, TTHA, TTHE, WVL1 ,WVLZ, SCAL

1714: COMMON/SAVE/IREF, IMC(E00) ,HGM{E00) , IDX{E00,3) , RIN (500, 2) DER{500)
Syntax — | 1718 DIMENSION IEX(9),HLA{LS), STP(6,4),BOE(4,2)

lorized 1716: DATA HLAS'Triclinic', 'Moncclinic (first)', 'Moncoclinic {(second)’',
colorize 1717: 'Orthorhonbic', ' Tetragonal {(4/m) ', 'Tetragonal (4 mom) ',

171%: R ‘Cubic ¢m3) ', 'Cubic (mZw)','Phombohedral (-3)°',

1715: - 'Phombohedral {(-Zm) ', 'Trigonal (-3)','Trigonal (-Zwl)',

Right click 1720: R 'Trigonal (-3lm)','Hexagonal (&/m)', 'Hexagonal (& /mom) '/
anywhere 1721: DATA STER/

1722: ..0027,-.0009,.002,1.,.000, 000, .0LOS,-_0037,.008,1.,.021,-.071
to get 1723: ..0470,-.0660,.123,1.,.021,-.071, .1880,-.2640,.4%2,1.,.021,-.071—]
info about 1724: DATA ROE/ 2.5, 1.1, 1.2, 1.5, .50, .20, .80, .70F
what is 1725: DATA BAD,DEG/0.01745329252E0,57. 2957796180/

. 1726: ©

at that point 1727: 211 FOBRMAT(/f' ********** Geperarion of initial parameter TEEsrrrses

in the o T T : : : e T b

source
You can optionally use an editor other than the one provided with
Understand for FORTRAN for viewing and editing your source
code. For example, you can use Microsoft Visual C++ or Emacs as
your editor. For details, see Using an External Editor on page 7—2.

Status Line In the bottom right corner of Understand’s main window is a status

line that gives basic editor status information at a quick glance:

Line 12 |C|:|I 4 |E|:|it |UN|><

The first two columns are self explanatory, telling the line and
column where the cursor is currently.
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Column 3 tells the mode of the file. “Edit” means that the file can be
edited. “Read” means the file is “Read-Only” and that editing is not
active.

The fourth column indicates the kind of file that this is. “UNIX”
means that file lines are terminated in UNIX fashion (carriage
return only). PC means that file lines are terminated in DOS fashion
(carriage return and line feed).

Status Icons Each file loaded into the editor has a status icon in its upper left
window title. This is used to indicate the kind of file and its status:

@ Yellow icon = project file (has been or will be parsed)
Yellow with M = modified project file (needs to be parsed)
@ White = file not in the project
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Colorizing Source Views

You can customize the colors used in the Source Code Editor in the
Software Preferences dialog.

To open this dialog, choose Options->Preferences and move to
the Syntax Colors tab. To change a color, select one of the items in
the list and click Change Color. Use the color selection dialog to
choose a new color for that item.

Browrsers | Banners | Syntax Colors | General | Graphics

File | File Filters | Eeybhoard | Info Tree | Logs

-

Source file text

Kevwords Change Colar |

String and char

Comments

Line Number:
Preprocessor

Source file background

Inactive background

1] [ [~ B

By default, the following color codes are used for the source code:

Blue text: used for language keywords

Pink text: used for characters and character strings

Red text: used for comments

Green text: used for preprocessor statements

Black text: used for all other source text and for line numbers
White background: used for most source text

Pink background: used for inactive lines of code

4-4
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String Searching

You can search for the occurrence of a string within the source code
browser by entering the string in the search box that is brought up
by either the CTRL-F keystroke or the Search->Find menu item.

B |
Find: |t5rpe -] Fi.ndNextl

[T Match whole words ¢ Up

[T Match case &+ Diown
: Close |
[T Regular expression

Choose Up or Down to search in either direction from the current
location. No change is made to the cursor editing position until you
left-click in the file.

You may also start a Find in Files search. Refer to Using Find in
Files on page 5—10 for more information on using Find in Files.

String and Replace You can also Search and Replace any occurrence of a string within a
file, a selection in that file, or among all open files.

Launch with CTRL-E, or via Search->Replace.
Heplace k |
Find: | +|  Find Mext

Feplace

i

Replace with: I
Replace Mext |

[ hatch whole words —Replace in

™ Mateh case & hctive Window reples Gl

j

™ Regular gxpression = Current Selection

Al Windows

Cloze
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Go To Line... You may also go to a specific line number by choosing Search->Go
To Line and specifying the line number.

Locate Entities Go To Line Ed
Browse Enfities :
Line: I

Hyper Grep
Find.. Chl+F GoTo| Cancel |

Goto.. Chrl+G

Line Numbers By default line numbers are shown in files being edited. This can be
turned off via the File tab of the Options->Preferences dialog.
Line number color may also be specified in the Syntax Colors of
the Options->Preferences dialog.

Selecting and Copy Text can be selected (marked) then cut or copied into the Windows

Text (or X11) clipboard. Marking text works as for the standard for the
window system in use. For Windows dragging while holding down
the left mouse marks text. Alternately one can hold down the Shift
key and move the cursor (via arrows or other cursor movement
keys). Once text is marked the commands that can be done are
shown under the “Edit” menu or on the right click menu occurring
when right-clicking on the marked text itself.

You may also copy the selected text by using Edit->Copy
Selection on the Browser’s toolbar.
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Key Mappings

The functions of keys in Understand for FORTRAN can be
customized. The default keyboard mappings affect all areas of the
software, including the source editor.

For a complete list of the current key mappings, choose the
Help->Keyboard Mappings menu item.

To change or add key bindings:

1 Choose the Options->Preferences menu item and go to the
Keyboard tab.

Software Preferences

Browsers | Banners | Syntax Colors | General | Grraphics
File | File Filters | Eeyhoard | Info Tree | Logs

Commands Mapped Events
File j Ctrl B

FileOpen
FileClose

FileBave
FileSaveThenReparse
FileBaveas
FileSaveall
FileFewert

FilePrint
FilePrintFoster

el IWElete

Wew Ewvent:

2 Select a menu or category of commands from the Commands
list. The categories include various menus and submenus from
the menu bar, right-click commands for entities, and printing and
non-printing ASCII characters.
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3 Select a command name from the list.

4 Press the keystroke you want to map to the selected command.
The current function for that keystroke (if any) is shown below
the New Event field.

5 Click Add to map that keystroke to the selected command.

6 To remove a keystroke, select it in the Mapped Events list and
click Delete.

7 Click Okay when you have finished making changes.

The default keyboard mappings include the following keystrokes
that can be used in the Source Code Editor.

Keystroke Action

Ctrl-c Copy the selection to the system’s clipboard.
Marking with left mouse has this effect on X-
Windows systems.

Ctrl-e Open the Search/Replace dialog.

Ctrl-g Open the Go To Line dialog.

Ctrl-f Open the Find dialog (used to find text in the
current file).

Ctrl-Shift-F Find Next occurrence of a previous find.

Ctrl-m Match brackets (see Bracket Matching on
page 4—10).

Ctrl-n Open a new empty file.

Ctrl-o Open an existing file (opens file selection dialog).

Ctrl-r Rebuild the current database by parsing only

changed files (and those who depend on the
changed files) Equivalent to clicking the Reparse
icon of the toolbar.

Ctrl-s Save file (if modified). Uses current name for the
file. Brings up Save As dialog if file is not yet
named.

Ctrl-tab Move between open windows in Windows
Multiple Document Interface (MDI) mode.

Ctrl-v Paste clipboard text at cursor position. If text is

currently marked it will replace that marked text
with contents of the clipboard.

Ctrl-x Cut selection into the clipboard.
Ctrl-y Redo last event that was reversed by Undo
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Keystroke Action

Ctrl-z Undo last editing event
Ctrl-Insert Same as Ctrl-c. (copy to clipboard)
Shift-Insert Same as Ctrl-v (Paste clipboard)

Shift-Delete Same as Ctrl-x (Cut to clipboard)
Alt-Backspace  Same as Ctrl-z (Undo)

Delete Delete current selection. Or delete (moving
forward) character at the current cursor position

End Move cursor to end of current line

Ctrl-End Move cursor to end of file

Home Move cursor to beginning of first word on line. If
no words on line then beginning of line.

Ctrl-Home Move cursor to beginning of file.

Page Down Move cursor down one page.

Ctrl-Page Down Scroll the horizontal scroll right.

Page Up Move cursor up one page.
Ctrl-Page Up Scroll the horizontal scroll left.
Left Arrow Move cursor left one position.

Ctrl-Left Arrow Jump to beginning of previous word.

Right Arrow Move cursor right one position.

Ctrl-Right Jump cursor to beginning of next word.

Arrow

Down Arrow Move cursor down one position, retaining
column position if possible.

Ctrl-Down Move vertical scroll bar down one position.

Arrow

Up Arrow Move cursor up one line, retaining column

position if possible.
Ctrl-Up Arrow  Move vertical scroll bar up one position.
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Other Features

Bracket Matching

Printing Source Files

The Source Code editor also provides bracket matching, the option
to print files, and several options for displaying files.

A handy feature of the Understand editor is syntax bracket
matching. Use this feature to find the matching ending bracket of
syntactically used braces, parenthesis and brackets. Symbols
matched are (,),{,},[,]. Matching isn’t done inside comments.

There are two modes. The first is the use of the keystroke CTRL-M to
“match” a brace, parenthesis, or bracket that the cursor is over.
CTRL-M isn’t active unless over a symbol that it can match. CTRL-M
then jumps the editor to the matching end or beginning brace.
Another CTRL-M takes you back where you started. Try it - most
programmers who try it come to depend on it.

Another variant of bracket matching is that when enabled each time
you type one of the bracketing symbols the editor will quickly
highlight the entire region being bracketed. This too is handy for
quickly and efficiently entering syntactically correct code that does
what you hope it does.

The menu option File->Print will send the currently viewed source
file to the printer. The printout will use 66 lines per page. As with
other printing, the Windows driver setup is used on Windows and
see Printing Graphical and Source Views on page 3—27 for details
of printing on UNIX machines.
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Other Features

File Display Options

In addition to Line Numbers many things can be controlled from the
File tab of the Options->Preferences dialog:

Software Preferences E

Browsers | Banners | Syntax Colors | General | Graphics
File | File Filters | Kevhoard | Info Tree | Logs
Dizplay Options
¥ Show Line Numbers Tah Size: |8

v Highlight Matching Erackets

[T Cotrert niew tahs to spaces

[™ Convert existing tabs to spaces duting save
¥ Clear undo buffer duting save

~MewFilegas . ———
& P CUNIE © MAC

—Gave Fileg as
& Preserve Type { PC & UNIE o MAC

— When files are modified externally. .

& Prompt  Auto-Reload © Ignore
—EBefore nunning commands, if modified files...
&+ Prompt O Auto Save Al € Ignore
Olkay | Cancel |

Show Line Numbers - check (the default) to turn on line
numbers in the source view

Highlight Matching Brackets - check to enable matching of
brackets. See description Bracket Matching on page 4—10.

Convert new tabs to spaces - check to have any new tabs
replaced with spaces while editing.

Convert existing tabs to spaces during save - check to have
any existing tabs replaced with spaces when the file is saved.

Clear undo buffer during save - check (the default) this box
to discard the history of changes when saving the file. If this box
is checked, you cannot use Edit->Undo to remove changes after
saving the file.
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Tab size - the number of blank spaces to use when showing tabs
or replacing with spaces.

New Files as.... - Sets the type of file to create when making a
new file.

- PC (Microsoft Windows) line-endings are terminated with
a combination of a carriage return (\r) and a newline (\n), also
referred to as CR/LF.

- UNIX line-endings are terminated with a newline (\n), also
referred to as a linefeed (LF).

- Macintosh line-endings are terminated with a single carriage
return (CR).

Save Files as - whether to force a given file type or to preserve
the type the file have before editing. The default is to preserve the

type.

When files are modified externally.... - If an open file is
changed through some other program, Understand will detect
this. Choose Prompt if you want to be notified and asked to load
that changed version. Auto-Reload does this without
prompting. Ignore is dangerous and not recommended.

Before running commands, if modified files... - If a file
has been modified, this setting controls the action performed
when you run a command. The options are to Prompt you for
whether to save, to Automatically save all modified files, or to
Ignore modified files.
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chapter 5 Searching Your Source

This chapter covers how to use Understand for FORTRAN’s Find in
Files and Locator Window features to locate thing in your source
code.

This chapter assumes a moderate understanding of the FORTRAN
programming language and an understanding of using menus under
Windows or X-Windows.

This chapter contains the following sections:

Section Page
Searching - an Overview 5—2
Locator Window - Find or Browse Entities 5-3
Using Find in Files 5—-10
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Searching - an Overview

Finding things in large bodies of source code can be difficult,
tedious, and error prone.

Understand for FORTRAN offers three solutions for finding things:

« Single file searching in the Editor. See String Searching on
page 4-5.

» Project wide, entity only, searching using the Locator Window.
This kind of search finds only entities (not strings, or comments,
or non-syntactically declared or used items). See Locator
Window - Find or Browse Entities on page 5—3.

+ Project wide, text-based searching using Find in Files. See Using
Find in Files on page 5—10.

Each of these searching methods has advantages and disadvantages.
Together they provide powerful ways to easily find what you need to
find to better understand and modify your code.
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Locator Window - Find or Browse Entities

The Locator Window is used to find entities that have been declared
or used in the analyzed source code. It is launched from the Search
menu.

+ Search->Locate Entities displays the Locator Window and
also pops up a Filter dialog where you can specify a text string or
regular expression in which you wish to filter the entity list.

» Search->Browse Entities displays the Locator Window
without the Filter dialog.

543 Project Entities [_ (O]

Any column may be Entity Kind DeclaredIn | File =
sorted, the bolded (Unnarved Tlain)  Dlain Program  wppffor wppf for o
column header de- - .
notes the currently " ?a:@hle g WPl for
sorted list (has right  |% Variable genera wppf for
click menu) aa Wanable reflex wppf for
ahe Variable [chanze e
Entity List (has /(a}:-s Furotion Yiew Information
right click menu) aint Funrction Graphical Wiews J
all Variahle m
: Edit Definition
z Function
Entity Kind amm H@le m  Huper Grep for “'change"
2P Vanishle ck Filter By Selection
Arange Subrouty W Bemayve FHiter
arp Variahle charge g =
Enclosing unit or File/
where entity is declared Source File where entity is
(has right click menu) declared (has right click
menu)

As in other windows in Understand for FORTRAN, when right
clicking on an entity anywhere in the Locator Window, a menu of
additional information available for the item appears.
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Right-Click Menus

Right-click menus are available in many views in Understand for
FORTRAN, including the Locator Window. By right-clicking on an
item in the Locator Window, a menu of additional information
available for the item will appear.

Right-click menus are also available for items in other views,
including the Hierarchy, Declaration, and Source Editor views.

Column Headers

Column headers are tools in the Locator Window. Left-click them to
sort, right-click them to filter or change their configuration.

543 Project Entities

Entity Eind Dleclared ™ Tl
o 1 e M > Long Mame
nnarned_ vz ﬂm TOgrAT WEPLIOL O et Name ‘\\ Right-click on
& Warahle aTange : column header
a1 Variahle gemera | 20ftAscending for options:
an Variahle reflex Sort Descending \
" Varidhle : Sort column
g change Hide Declared I
an Fu.ru:t:.mn Hemaye Fiter Hide this column
e Rt
all Wanable matrx - \ Filter this
alog Function column

Sorting Columns

Any column in the entity list may be sorted if desired. Right-click on
any column header for sorting options. Left-click on the column
header to toggle between sorting in ascending order and descending
order. The column header of the sorted column will appear in bold
type. The default sorting order is in ascending order of entity names.

543 Project Entities

Entity Kind Declared In | File

ttmnd Variahle datain wpphs

threce Variahle datain wppf.for The column with the bold faced title
ttth Varighle datain wppf for is the current sorted column

o Variahle datain wppffor

yornd Varidhle datain wppffor

Ok WVaridhle datain wppffor

54
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Resizing Columns

Column widths can be sized to adjust how much of each column is
visible. Place the cursor on a column header divider between two
columns. Double-click on the column header divider while the
double-headed arrow is displayed and the field will be expanded to
the maximum size needed for viewing all items in the list.

Column width can also be adjusted by clicking and dragging the
double-headed arrow to the desired column width.

Double-click or

543 Project Entities click and drag to
Entity Kind Declared In | File change column
width

(Trraraed I Ifain Progra Doesaraples'y wppffor

a3

Long versus Short
Names

Hiding and Re-
ordering Columns

Filtering

Variahle arange wppf for

In the Entity, Declared In and File columns, you can also specify
viewing of short or long names. Long names include the name of the
compilation unit for entity and function names or the full path of the
file. Following is an example that shows long entity names.

543 Project Entities

Entity Kind Declared In - [ File

all Varishle matrix Diezamples {7 N WppfE Twppf for
alog Function

arnrm WVarlahle Tosatrix Drlexaraples 7 TOWppfE Twppf for
app Variahle chiange Diezamples TN WppfETarppf for
arange Subroutine DiexarmplesifT Doexamples T IWpp{E Tavppf for
arp Varishle chiange Diezamples {7 N WppfE Twppf for

In the Kind, Declared In, and File columns, you can also choose to
Hide one or more of those columns from view. Once a column is
hidden, choose Show Column to redisplay it. You can also use the
Hide/Show features to re-order the columns if desired.

The right-click menus on cells in each column also have an option to
set a filter limiting the entities shown by the Locator Window. The
filter can be entered manually or automatically based on what was
right clicked on.
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For example, you may filter by the Kind “Parameter” by right-
clicking on any parameter listed in the Kind column and selecting
Filter By Selection from the menu. This filters the list of entities
to contain only those entities which are parameters. Any filter
options selected in the main filter area of the Locator Window will
remain in effect.

Only one Filter may be in effect at a time. Further Filters will
replace any previous Filter. Filter can be performed on any item in
the Kind, Declared In, or File Columns. Choosing Remove Filter
can be selected from any column and removes the selected filtering
previously placed on any other column.

Filter By Selection Filters may be set automatically by right clicking on any cell and
choosing “Filter by Selection”. For example, you may filter by the
Kind “Variable” by right-clicking on any variable listed in the Kind
column and selecting Filter By Selection from the menu. This
filters the list of entities to contain only those entities which are
variables.

Only one Filter By Selection can be applied at a time. Further
actions of Filter By Selection will replace any previous Filtering
By Selection. Choosing Remove Filter can be selected from any
column and removes the selected filtering previously placed on any
other column.
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Following is an example showing Filter By Selection for an entity
Kind

392 of 543 Entities filtered by "Kind: Yariable"

Entity | Kind [ Deslared In Entity Kind Declared In | File

{Unnamed_Ivle hiain Program  wppf for aa Varighle  arange wppf for
ad Variahle arange &4 Varighle geneta wppf for
a J— a3 Wariahle reflex wppf for
an Var Filter By Selection dhg Variahle ol wppf for

Hemave Filter . .

ahg L P pl— - all Wariahle tatrix wppf for
ahs Function arntn WVariahle Tratrix wppf for
aint Function app Wariahle chiange wppf for
all Variahle Toatric Ay Varighle change wppf for
alog Function as Wariahle genETa wppf for
atrrn Variahle roatrie as Vanable reflex wppt for

Right click and choose Filter By Selection

Now only variables are shown (still sorted by
entity name).

in Kind column on cell with “variable” in it.

Filter Dialog Window

Note that the new filter is described in the title bar

Filtering from the right-click menu is easy and quick. However it
doesn’t provide as much control as manually specifying a filter. To
manually specify a filter, right click on the column header of the
column you wish to filter on and choose “Filter By”. This brings up
the Filter By dialog.

Enter filter string here

Filter “Entity™ to.__

Filter by I

Filter |

[T MlatchCase [~ Regular Expression  Cancel |
-

Match case in the filter Use Regular Expression for filter

The Filter dialog is used to limit the list of entities to just those of
interest to you. The Filter dialog filters the Entity List based on
textual filtering of the selected column.
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Wildcards Without
Regular Expressions

Regular Expressions

You can open the Filter dialog by right clicking a column header and
choosing Filter by. Choosing Search->Locate Entities from the
main menu bar opens the Filter dialog for the Entity column.

+ Match Case - Check this box to indicate case-sensitive matching
is to be used in finding items in the entity list.

* Regular Expression - Check this box to select the use of
regular expressions as the filtering mechanism. Enter the regular
expression in the “Filter by:” field.

The “Filter By” text field can be used to specify simple text patterns
to match, or more complicated ones using Regular Expressions.

When “Regular Expression” is not checked, a simple subset of
regular expressions can be used. These are * or ?, where * matches
any string of any length and ? matches a single character.

* * matches any string
» B* matches any string beginning with uppercase B

« ??ext_io matches any entity name having 8 letters and ending in
ext_io

When “Regular Expression” is checked, regular expressions are
used. Regular expressions are a powerful and precise way to filter
and manipulate text. You cannot use the Match Case option if you
are using regular expressions.

The following table lists some special characters used in regular
expressions.

Symbol Description

Example

Match at the beginning of a line only. “word

Finds lines with w in the first column.

$ Match at end of a line only. word$

Finds lines that end with “word” (no white
space follows word).

\< Match at beginning of word only. \ <word

Finds wordless and wordly but not
fullword or awordinthemiddle.

\> Match at end of word only. \ <word

Finds keyword and sword but not wordless
or awordinthemiddle.

5-8 Understand for FORTRAN: User Guide and Reference



Locator Window - Find or Browse Entities

Symbol Description

Example

A period matches any single
character.

* Asterisk matches zero or more
occurrences of the previous character
or expression.

+ Match one or more occurrences of the
previous character or expression.

? Match zero or one occurrences of the
previous character or expression.

[] Match any one of the characters in
brackets but no others.

1] Match any character except those
inside the brackets.
[-] Match a range of characters.

A vertical bar acts as an OR to
combine two alternatives into a single
expression.

\ Make a regular-expression symbol a
literal character.

w.rd

Finds lines containing word, ward, w3rd,
torward, and so on, anywhere on the line.
word*

Finds word, wor, work, and so on.

wor+d

Finds word, worrd, worrrd, and so on.
wor?d

Finds word and wod.

[AZ ]

Finds any line that contains A or Z.
[Kk][eE][Nn]

Finds any variation of case when spelling
"Ken" or "KEn" or "keN".

["AZ ]

Finds any line that does not contain the
letters A or Z.

[A..Z]

Finds any line containing letters A through
Z on them but not lower case letters

word | let+er

Finds word, leter, letter, lettter, and so on.

\%/$
Allows searching for *. This example finds
all lines ending in */

A full explanation of regular expressions is beyond the scope of this
manual. UNIX users may refer to the manual page for regex using
the command “man -k regex”. For a comprehensive explanation of
regex expressions we refer you to the book “Mastering Regular
Expressions”, published by O’Reilly and Associates
(www.ora.com/catalog/regex or 1-800-889-8969).

Removing Filters A filter may be removed by right clicking on any column header and
choosing “Remove Filter”. This removes the current filter and causes
the Locator Window to show all entities in the database.
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Using Find in Files

The Find in Files dialog allows you to search multiple files for the
occurrence of a string. In previous versions, this feature was called
Hyper Grep for its similarity to the UNIX command grep. The Find
in Files function is available from all windows.

To open this dialog, choose Search->Find in Files from the menu
bar, or choose Find in Files from any right-click menu.

22

Z3: Yigw | nfarmatian

24: contai

oK - Graphical Yiews 3

26: ubroutine | EditDefiniion e, hmsn

27

Find in Files “'parze_date"'

minutes,

Cut =
Copy
———————— Faste rface.
: real (r_ki  Change Case y |1 time
33: integer, INLenC oWt rr nmmems (4)

Choose any entity, or string, and select Find in Files from the right-click menu.

The Find in Files dialog is loaded with the selected string.

__"'-__7'-; Find in Files: "parze_date"

Find: Ipa.rse_date » j Searchl
File(s): I*.f, * for, * 77, * {07 =] [Etos |

Directory: IC:"-Prl:u grat Files\3TThsampletunderstand fifdas j Erowse |

¢ Seatch Project Files Only [T Zearch sub-directories Clear |
Options: [~ Match Case InCode: ¥ Comments Cutput |
[T Match Whale Words ¥ Strings
. Close |
[T Regular Expression v Statements

Help
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Controlling Searches In the Find in Files dialog, specify the string to search for and what
files to search. The Find in Files dialog also provides the following
types of files to control the search:

+ Files and Directory: The search may be conducted on all files
that have been included for analysis or on a subset of files that
you specify. Multiple files may be specified by using wildcards or

¢ 9

by specifying a list of files separating each file with a “,” comma.

+ Options: You can also choose to consider case sensitivity when
matching, require matching on whole words, or use regular
expressions for matching. For details on searching without
regular expressions, see Wildcards Without Regular Expressions
on page 5—8. For information on using regular expressions, see
Regular Expressions on page 5—8.

» In Code: You can include or exclude searching of strings found
in comments, strings, or code statements.

In addition, you can click the Output button to open the Configure
Find in Files Output dialog:

Configure Find In Files output |

¥ Display full path filenames

[T Project files: Display entity scope of find as [kind: name]

+ Display full path filenames: If this box is checked, each item
in the results shows the full file path. If your files are in a single
directory or have unique names, you may want to remove the
checkmark from this box to minimize the need for horizontal
scrolling of the results.
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+ Display entity scope of find as [kind: name]: If you put a
checkmark in this box, the results show the type and name of the
entity that contains each result.

Searching for parse date

time. %0 (22): [Module: time] pukblic parse
time.f20 (174): [Subroutine: parse date] =
time. 90 (231): [Module: time] end =zubrouti
3 occurrences found

< | s

Press the Search button after specifying the search criteria and a list
of all occurrences of the string will be displayed in the Search
Results window.

~] o Lo L)

Find string: may include wildcards.

__"-__7'-; Find in Files: “parze_date"

Find: Ipa.fse_date j Aeatch |

File(s): ® f ok foo k FI7 % 9 - Zta
Search all I - . J _pI
project files if Directory: IC:‘.PrD gram Files\ZTTeampletunderstand fifdas j Erowsae |
checked. —

-~ [V Search Project Files Only [~ Search sub-dicectories Clear |

éf not, search Options: [~ Match Case InCode: [¢ Comments Output |
rectory tree [T Match Whole Words ¥ Strings

for files that Close

match the [T Regular Expression [ Statements _I

pattern. Help |
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Search Results

Path to
file where
string was
found

Double
click to
visit Source

I READ [ *,%) IEX(9
1798: F
1798 ©

The Find in Files Search Results window shows each occurrence of
the string as it was found in the source line. Double click on any of
the matching occurrences in the list, and the Source Window is
loaded showing and highlighting that match.

The following shows a completed search of all project files for the
string “hla” with the Source Window loaded with the selected
matching occurrence.

M Search Results oy ] e
1: I
2: Searching for hla
3: D:ivexamples\£77\WppfaTyvwppf.for (1711): CHARACTER HLA*Z0
4: D:\examples\E77\WppE&7iuppt.for (1715): DIMENSION IEX(9),HLA(15),3TF(6,4) RO
S: Divexamples\£77\Wpp£87 wppf. for (1716): DATA HLA/'Triclinic','Monoclinic (fi
6: D:‘\examples'E77\WppE&7\uppf. for (1771): 11 WRITE(*,213) {(I,HLA(I),I=1,15)
g 77\ WppEE7\WppE. : WRITE (21,231) HLA(LA), (IEX(I},I=1,9)
§: 5§ occurrenceg £

B D:Aezamples\ 7 7\Wppf87\wppf_for

1792: READ(*,*) IEX(7) =
1793: IF(Li.GT.4) THEN

1794: WRITE {*,228]

1795: READ (*,%) IEX(8)

1796: WRITE {*,229]

1800: WRITE {21,231) EOE{L4), (IEX(I),I=1,9)
1801: WRITE {*,232) K

1802: KPP (K, 4)=90.0

1803: XPE(K,5)=90.0
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Chapter 6

Text and HTML Reports

This chapter describes how to create and view reports and the types

of reports available.

This chapter contains the following sections:

Section Page
An Overview of Report Categories 6—2
Cross Reference Reports 6-6
Structure Reports 6—9
Quality Reports 6—12
Metrics Reports 6—16
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An Overview of Report Categories

Understand for FORTRAN generates a variety of reports. The
reports fall into these categories:

» Cross-Reference reports show information similar to that in
the Info Browser, except that all entities are shown together in
alphabetic order. For descriptions, see Cross Reference Reports
on page 6—6.

+ Structure reports show the structure of the analyzed program.
For descriptions, see Structure Reports on page 6—9.

* Quality reports show areas where code might need to be
examined. For descriptions, see Quality Reports on page 6—12.

* Metrics reports show basic metric information such as number
of lines of code and comments. For descriptions, see Metrics
Reports on page 6—16.

The following table shows the type and page number for each report.

Report Type

Report Name and Page

Cross-Reference
Cross-Reference
Cross-Reference
Cross-Reference

Data Dictionary Report on page 6—6

Program Unit Cross Reference Report on page 6—7
Object Cross Reference Report on page 6—7

Type Cross Reference Report on page 6—8

Structure Declaration Tree on page 6—9
Structure Invocation Tree Report on page 6—10
Structure Simple Invocation Tree Report on page 6—11
Structure Include Report on page 6—11
Quality Program Unit Complexity Report on page 6—12
Quality FORTRAN Extension Usage Report on page 6—13
Quality Implicitly Declared Objects Report on page 6—14
Quality Unused Object Report on page 6—14
Quality Unused Type Report on page 6—-15
Quality Unused Program Unit Report on page 6—15
Quality Metrics Reports on page 6—16
Metrics Project Metrics Report on page 6—17
Metrics Program Unit Metrics Report on page 6—17
Metrics File Metrics Report on page 6—18
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Augment with the
PERL or C API

Output Formats

Report File Naming
Conventions

The reports included with Understand for FORTRAN have evolved
over many years to accommodate common customer requests.
However, we recognize that not all needs can be covered.

To help you develop custom reports we include both PERL and C
interfaces to Understand for FORTRAN databases.

For details on the PERL interface see our web site:
http://www.scitools.com/perl.shtml

For details on the C API see its manual at
http://www.scitools.com/manuals/latest/

Both pages have a number of example programs and scripts.

Understand for FORTRAN reports are generated either as Text or as
HTML files. On Windows, the ASCII text follows the DOS text file
format (carriage return and line feed at the end of each line). On
UNIX, text files are created according to the UNIX convention (lines
end with a carriage return).

HTML reports are generated as HTML 3.0 format files. The
generated HTML is not complex, the only HTML 3.0 (versus HTML
2.0) feature used is frames. Netscape 2.0 and higher, and Internet
Explorer 3.0 and higher can display the files.

If you have specified multiple HTML files be generated per report in
the Report Configuration dialog, the top of the HTML report will
show the index of the report sections by displaying the first one or
two characters character of the entity name in that section. These
are also links to those files, so clicking on the desired index entry will
take you directly to that page.

File names of reports generated vary based on the type and format of
the report generated.

For text files, a single text file containing all selected reports may be
generated or separate files for each type of report may be generated.
A single text file is named <project_name>.txt. For separate text
files, the root of the file name is <project_name> with varying
suffixes added to the file name to distinguish the type of report. The
following table shows the file names used for each text report.

For HTML files, a single HTML file containing all selected reports
may be generated or separate files for each type of report may be
generated. HTML files are further broken down into separate files,
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either alphabetically by entity name or in groups of N number of
entities. An index file is also generated and contains links to all the
other HTML reports generated. The report index file is named

index.html.

The following table shows the file names used for each separate
HTML and text report. In the HTML Reports column, n is a letter
from A-Z if “Alphabetic” was selected. If “Every n entities” was
selected, n is a number beginning with zero.

Report Name

Alpha or Numeric HTML Reports

Text Reports

Data Dictionary

Program Unit Cross Reference
Object Cross Reference

Type Cross Reference
Declaration Tree

Invocation Tree

Simple Invocation Tree
Include Report

dictionary_n.html
progunit_xref n.html
object_xref n.html
type_xref_n.html
decltree_n.html
invocation_n.html
simpleinvtree_n.html
Iinclude_n.html

project.dic
project.pux
project.obx
project.tyx
project.dct
project.inv
project.sit

jproject.inc

Program Unit Complexity
Project Metrics

Program Unit Metrics

progunitcomp_metrics_n.html
projmetrics.html

progunit_metris_n.html

project.cmx
project.jme

project.pmx

File Metrics file_metrics_n.html project.fmx
FORTRAN Extension Usage extension_usage_n.html project.fex

Implicitly Declared Objects implicitdeclobjs_n.html project.imx
Unused Objects unusedobject_n.html project.qno
Unused Types unusedtype_n.html project.qnt

Unused Program Units

unusedprogunit_n.html

project.qnu
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Searchable Entity For HTML reports only, there is a single index file containing an

Index alphabetical list of all entities found in all other generated HTML
reports. The entities listed in the index have hyper links to the Data
Dictionary report for that entity. The entity index file is named
entity_index.html and can be accessed from the “index” link on the
main HTML page.

The following figure shows an example of the entity index.

J-":"-QdeSS @ C:A\Pragram Files\5 Tlheampletunderstand_ffdas2shtmlvindes. hirl j P Go

S .

Understand for List of all Report Entities =
Fortran

ahs

access id

Table of Contents access_id_tmp

achat

— | activate gd calcs

activate od file

activate od filters
activate trequested aighals

add gd cale
Diata Dictionaty add gd file
add gd filter
Program UUnit Cross Reference add_gd_signal
add gd source

add key
add li=t node

add_tree_data
Type Cross Beference Report ;I add tree node ;I
4

|@ I_ I_ |g by Computer

Index

Chiect Crogs Referenice Beport

Generating Reports HTML, text, and project metrics reports may be generated with the
from the Command command line program “repfin”. Refer to Generating Reports on
Line page 9—8 for details on using repfin.
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Cross Reference Reports

Cross-Reference reports show information similar to that in the
References section of the Info Browser, except that all entities are
shown together in alphabetic order. The following table shows the
page that describes each type of cross-reference report.

Report Name

Data Dictionary Report on page 6—6

Program Unit Cross Reference Report on page 6—7
Object Cross Reference Report on page 6—7

Type Cross Reference Report on page 6—8

Data Dictionary The Data Dictionary Report lists all entities alphabetically. Each

Report listing shows the entity name, what kind of entity it is (subprogram,
type, variable, parameter, function, include file), along with a links
to the location where it is declared in the source code.

B o e PP

d (Wariahle) [xref]
[cddsubsZ. £, ZE58]

L k] (Wariahle) [xref]
[dafix. £, 1&33]

da (Wariabhle) [xref]
[backup. £, 77]

da (Wariahle) [xref]
[backup. £, £01]

B

(Variahle) [xref]
[daget £, 2311

da (Dummy Arguamert )
T [daget . £, 1140]
Na

Optionally break up report alphabetically.
me Quick link to cross reference of this entity.

What kind of entity it is.
What file/line it was declared in.
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Program Unit Cross The Program Unit Cross Reference Report lists all subprograms

Reference Report analyzed into the library in alphabetic order along with information
about what they return (if anything), what parameters are used, and
where they are used by other program units.

The HTML version offers hyperlinks to the Data Dictionary report
entry and to the source code where each reference occurs.

Program Unit Cross Reference

B o o

allocate [Bubroutine)
Define [allocate. £, 1] allocate.
Define [tdd=_ £, E2] tdd=s
Call  [cdds.f, 108] tdds
Object Cross The Object Cross Reference Report lists all objects (FORTRAN
Reference Report variables, parameters, macros) in alphabetic order along with

declaration and usage references.

{Jhject Cross Reference Report

Mon- Name, what kind of entity,
Llpha ARG IDOE F G H DT K LM a0 what it is declared as.

List of how and where the

/ entity is used.
abmax (Variable) ‘//Enclosing program unit.

Leclared as: DOUELE

Define [dafix. £, E4] dafix
Set [dafix. £, &3&] dafix
U=e [dafix. £, &40] dafix
Set [dafix_ £, BE7] dafix
TU=se [dafix. £, B28] dafix
T=e [dafix. £, BE8] dafix
U=e [dafix. £, 22Z8] dafix

The HTML version of this report includes hyperlinks to the Data
Dictionary Report and the source code where the reference occurs.
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Type Cross The Type Cross Reference Report lists all declared types in

Reference Report alphabetic order, along with their declaration and usage
information. The HTML version of the report offers hyperlinks to
the Types data dictionary report entry, as well as the source code
where the reference occurs.
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Structure Reports

Declaration Tree

Structure reports are designed to help you understand the
relationships between various entities. The following table shows
the page in this chapter that describes each type of structure report.

Report Name and Page

Declaration Tree on page 6—9

Invocation Tree Report on page 6—10
Simple Invocation Tree Report on page 6—11
Include Report on page 6—11

The Declaration Tree report shows a textual representation of an
declaration tree for each FORTRAN file.

Declaration Tree Report

Mon- & lpha II IE IE IE IE I? IE Subroutines/blocks

declared in file allocate.f

allocate. £ (File)

allocate (Bubroutine)
get0l (Subroutine)
daopen (Subroutine)

| lenchr (Subroutine)
get0lZ (Subroutine)
daopng (Subroutine)

| propfl (Subroutine)
| getyno (Bubroutine)
opntdd (Subroutine)

| opnrdr [(Subroutine)

| dsrectl (Subroutine)
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Invocation Tree
Report

The Invocation Tree Report shows a textual representation of the
full invocation tree for each subprogram analyzed. The report shows
who each subprogram calls. Levels are indicated by tabs and are
lined up with vertical bars. Each nesting level is read as “calls”.

The HTML version offers hyperlinks to the function’s Data
Dictionary report entry.

Invocation Tree Report

om i 2 [ o [e [ [

A top level program unit, meaning it
/ calls others but nobody else calls it.
dds=s
dadini | indicates new calling level
propfl
oprmi
| opnrdr

| getllz
daopnz

| prumpfl

| getymo
oprtdd
opntdr
dsreotl

| fldsta
datum
chk=ta
et chy
info

| getchir

getnum

chlksta
upcase

chktyp
prstyp

| chkstp To save space, trees that are repeated
| getchr are only shown once in full, and are then

| 'h;PFE'SE truncated with this message.
[=d Tim

prdatm

| getrnm

|| getrnum

opttdd *** REPEATEUETREE ***
tdmenna

getiwl
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Simple Invocation The Simple Invocation Tree Report shows the invocation tree to only
Tree Report one level for each program unit that has been analyzed.

Simple Invocation Tree Report

Shows - PLacsts 4] [c[p e o[= 1 <]

level and its

lmmedl [ Tnnagoed Main)
calls. datain
proces

The invocation level is indicated by an indent and a vertical bar and
is read as “calls”.

Include Report The Include Report lists all include files analyzed in the source code
in alphabetic order with information about which files include them.
The HTML version offers hyperlinks to the source code where each
reference occurs.

Include Report

Program Unit doing the including

Non-
& |B [
Alpha ’7’7’7 Included files - ones without

links couldn’t be found.

getddr

| dimpar . cmn
| index. comm
| cindex. cmn
| cdinfo.cmn
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Quality Reports

Program Unit
Complexity Report

Understand for FORTRAN’s quality reports are designed to provide
information about areas of the analyzed source that might not meet
standards or that hold the potential for trouble. They also identify
areas where extra programming has been done but not needed. This
sometimes identifies areas that aren’t yet complete, or that haven’t
been maintained completely.

The following table shows the page in this chapter that describes
each type of quality report.

Report Name and Page

Program Unit Complexity Report on page 6—12
FORTRAN Extension Usage Report on page 6—13

Implicitly Declared Objects Report on page 6—14
Unused Object Report on page 6—14

Unused Type Report on page 6—15

Unused Program Unit Report on page 6—15
Metrics Reports on page 6—16

The Program Unit Complexity Report lists every subroutine in
alphabetic order along with the McCabe (Cyclomatic) complexity
value for the code implementing that subroutine.

The cyclomatic complexity is the number of independent paths
through a module. The higher this metric the more likely a program
unit is to be difficult to test and maintain without error.

The Modified column shows the cyclomatic complexity except that
each case statement is not counted; the entire switch counts as 1.
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The Strict column shows the cyclomatic complexity except && and ||
also count as 1.

Program Unit Complexity Heport

o a2 [o [

/

Cryolomatic | Ilodified - Case One
dadi 0 0
cladini 0 0
cadin 0 0
dada 0 0
cadsm 0 0
dafetl 51 51
dafile 51 31
clafi 181 181

Click on
column header
for explanation
of each metric

This report lists anywhere your source code has non-standard
FORTRAN extensions. The report factors in what variant (F77, Fgo,
F95) you chose on your project configuration.

FORTRAN Extension
Usage Report

Extensions are explained in the glossary link of the report.
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Following is a snippet from a sample FORTRAN Extension Usage
report:

Fortran Extension Usage Report

AUTOMATIC
CEXTERINAL:

CLOSE Statement No-Parens
DATAPOOL.

Declaration fclist/ inhalization:
EXIT DO Statement:

EXIT IF Statement

EXIT FOR. Statement

EXIT LOCP Statement:
EXIT WHILE Statement
FOR. Statement:

IF block without THEL:
IMPLICIT UNDEFINED:
LOOP Statement

o o o o0 o o oo o oo oo o

Implicitly Declared The Implicitly Declared Objects Report lists any variables or

Objects Report parameters that were implicitly declared using FORTRAN’s implicit
declaration mode. Using implicitly declared variables is considered
a risky practice, and this report helps you weed out where the
practice is occurring in your code.

The HTML version offers hyperlinks to the function’s Data

Dictionary report entry.
Unused Object The Unused Object Report is formatted the same as the Object Cross
Report Reference Report. However, only objects that are declared but never

used are listed.
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The HTML version offers hyperlinks to the function’s Data
Dictionary report entry and the source where the object is declared.

Unused Objects Report

Shows unused object

Non-Alpha |I E |€ B E E ’E[ and where it is declared.

hio.f
a

1180
blh 1180
brh 1180
hrk 1180
c 1180
chk 1180
coef 1180
dabs 34
dabs 226
de 1180
dexp 34
dexp 1173
dexp 226
dexp 1827
dlog 34

Unused Type Report  The Unused Type Report is formatted the same as the Type Cross
Reference Report. However, only types that are declared but never
used are listed.

The HTML version offers hyperlinks to the function’s Data
Dictionary report entry and the source where the type is declared.

Unused Program Unit  The Unused Program Unit Report identifies program units that are
Report declared but never used.

Note that this listing in this report doesn’t mean the system doesn’t
need this program unit. For instance, interrupt handlers that are
called by system interrupts are often never “used” within the other
source of the program.

Unused Program Units Report

w8 2 e [ [o

dafix £
ndxsta 1411
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Metrics Reports

Metrics reports show basic metric information such as number of
lines of code and comments. The following table shows the page in
this chapter that describes each type of cross-reference report.

Report Name and Page

Project Metrics Report on page 6—17
Program Unit Metrics Report on page 6—17
File Metrics Report on page 6—18

Reports can be generated in HTML and text formats. Since these
reports are often read by those not having Understand for
FORTRAN the metrics are also defined in the HTML reports.

Three Ways to Get Understand for FORTRAN provides these ways to get metrics
Metrics Information  information:

+ Information Browser - The last node on the Information
Browser tree is Metrics. This branch can be expanded to show all
the metrics available for the currently selected entity.

* Reports - These are described below. It is important to note that
not all metrics collected are reported. Some are not shown in the
reports to save space or because they do not fall into a particular
report category.

» Export - All metrics may be exported from the Project->
Metrics Export menu. Metrics may be chosen. This output is
comma-delimited, which allows you to import it into most
spreadsheets and databases.

+ PERL/C API - a more advanced way to get existing metrics, and
also to calculate new metrics, is with the PERL and C API. These
provide full access to the Understand for FORTRAN database.
Examples and documentation can be found at
http://www.scitools.com/perl.shtml

What Metrics are The complete list of metrics available in Understand for FORTRAN
Available? changes frequently - more frequently than this manual is reprinted.

A complete and accurate list is always available on our web site:
http://www.scitools.com/metrics.txt
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Project Metrics The Project Metrics Report provides metric information about the

Report entire project. The metrics reported are: the total number of files,
the total number of functions, and the total number of lines of
source code. This information is also reported on the main title page
of the HTML report.

Project Metrics Report

Files: 24
Lines: 11483
Blank Lines: 1
Code Lines: 8324
Comment Lines: 3158
Declarative Statements: 1342
Executable Statements: 6820
Percent Comment: 37%

Program Unit Metrics The Program Unit Metrics Report provides information on various
Report metrics for each subroutine that has been analyzed.

The following metrics are provided for each subroutine:
+ Total number of lines

+ Total number of lines of code

+ Total number of lines that contain comments

+ Total number of blank lines

Note: code+comment+blank != lines
Some lines may contain both code and comments.

Program TUnit Metrics Eeport

w2 o [ [ [o e [ o e [ o [

Blank || Code | Comunent || Execution || Declaration
Lines | Lines | Lines Staternents || Staternents

| facscl | 60| 0| 39 21 32 5
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File Metrics Report The File Metrics Report provides information similar to that in the
Program Unit Metrics Report. However, it is organized by file
rather than by program unit.

Click on each metric column to get a detailed description of it.

Note: code+comment+blank != lines
Some lines may contain both code and comments.

Line Blank | Code | Coroenent | Execution || Declaration | Ilains § g, é\-’g lexit Percent
¥ |Lines || Lines || Lines Staternents || Staternents || Subprograms || Corapledty C:sr::q:i Y Cormment
allocate.f | 65| 0| 40| 25| 12| 34 | 1 1o | w| 6
Exporting Project The Project Metrics Report provides metric information about the
Metrics Info entire project. Project metrics can be saved to a comma-delimited
text file which can be used in Excel and other spreadsheet programs.
Choose Project->Metrics Export to open the Export Metrics
dialog.
Save &8 IC:\.myprn:ujecﬁanetrics.txt Browrze |
¥ Wite Column Titles [ Long Filenatmes
Available M etrics Belected Metrics to Generate
A dd | AvgCyclomatic |
AvgCyelomatichlodified
Retore | AvgCryrlomaticStrict [
Avgline
IWlcmze I | AvglineBlank
AvglineCaode
lanre ot | &rglineComment
CountlassBasze
CountClazaC oupnled ;I
Mletrics data file i3 comna delimited. Bt Okay | Cancel |

Specify the file name for the metrics text file and whether column
titles and full file paths are to be included in the file. Also select the
metrics you want to include in the generated file.
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After setting options, click Generate to export the file. The
following is an excerpt of the comma-delimited metrics file
produced.

Kind, Name, bvglyelomatic, bvgCyolomaticModified, AvglyolomaticStrict, Avglines, AvgLinesElank
Function,alternate,0,0,0,0,0,0,0,0,0,153,153,17,45,5,43,3
Function,chimsers,0,0,0,0,0,0,0,0,0,19,19,19,95,6,535, 13

Function,cowplsain,0,0,0,0,0,0,0,0,0,1,1,1,5,0,5,0
Function, complain,Oo,0,0,0,0,0,0,0,0,1,1,1,9,0,9,0
Function,egsecute,0,0,0,0,0,0,0 o,5,5,7,17,1,16,0

,o0,0,0,0,0,0,5,
Function,error,.0,0,0,0,0,0,0,0,0,1,1,1,59,0,9,0
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chapter 7 Using External Editors and
Other Tools

This chapter will show how to configure and use source code editors
and other external tools from within Understand for FORTRAN.

This chapter contains the following sections:

Section Page
Using an External Editor 7-2
Configuring Tools 7—4
Adding Tools to the Right-Click Menus 7—6
Adding Tools to the Tools Menu 7-8
Adding Tools to the Toolbar 7-9
Running External Commands 7—10
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Using an External Editor

You can use an editor other than the one provided with Understand
for FORTRAN for viewing and editing your source code. The editor
you select is used whenever you open source code. This provides
convenient source navigation while using a familiar editor. For
example, you can use Microsoft Visual C++ or Emacs as your editor.

You should choose an editor that accepts command line parameters
that specify the file to open, and a line and column number to go to.

To change the editor, follow these steps:
1 Choose Options->Editor Selection.

2 In the Choose an Editor dialog, select the editor you want to use.
The default is “Understand”. On Windows, you can select Msdev
for the Microsoft Visual C++ editor. Other standard editors may
be available in the drop-down list.

Choose an editor |
&l opened files will be sent to followitg editor...

Use az editor; IUnderst&ﬂd j
Tzer defined editor
Editor: I —|
Parametera: I

Use $File fLine $C0l for converted patameters

V¥ Application to use MDI (Multiple Document Interface)
FEecommended to turn MDI off for editors athet thatn Uhderatand

Ckasy | Cancell

3 If your editor is not in the Use as editor drop-down list, choose
“User defined editor”. Then click the “...” button and browse for
the editor’s executable file. In the Parameters field, type the
command line parameters you want to use when opening the
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editor. Use the following $File, $Line, and $Col variables to allow
Understand for FORTRAN to open source files to the correct
location.

For example, for the GVIM editor on UNIX, the Editor is “gvim”,
and the Parameters should be as follows (for GVIM 6.0 or
later):

--servername UNDC --remote +$line S$file

For the TextPad editor on Windows, the Editor is most likely
c:\Program Files\textpad4\textpad.exe, and the Parameters
should be as follows:

Sfile($line, Scol)

4 On Windows, we recommend that you remove the checkmark
from the Application to use MDI box if you are using an
external editor or using Understand for FORTRAN in server
mode. If possible, turn off the Multiple Document Interface in
your external editor.

If this box is checked, Understand for FORTRANruns in Multiple
Document Interface (MDI) mode. The main application window
contains windows opened from within Understand for
FORTRAN.

If this box is unchecked, Understand for FORTRAN runs in
Single Document Interface (SDI) mode. In SDI mode, there is no
single application window to contain the Understand for
FORTRAN windows. Instead, each window is separate. In SDI
mode, the Information Browser window has a “Stay on Top” push
pin icon you can click to cause its window to stay on top of other
windows. This is useful when using the Information Browser in
conjunction with other tools as described in Chapter 8, “Server
Mode: Controlling from Other Programs”.

You will need to close and restart Understand for FORTRAN in
order for changes to the MDI/SDI setting to take effect.
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Configuring Tools

Select Options->Tool Configurations from the toolbar menu to
configure external tools such as source code editors for use within
Understand for FORTRAN. External tools configured for use will be
available for context-sensitive launching from the right-click popup
menus.

Use the Tools tab of the Configurations dialog to define the
application command and parameters to invoke the tool. Also
specify the desired name to appear on the right-click menus in
Understand for FORTRAN. If the tool you use is on your executable
search path, simply enter its name. If not, then use the Browse
button to specify the full path to its executable.

Tool Configurations n
Tools | FPopup Mema | Tools Ienu | Toolbar

Edit location with PFE
Edit entity declaration

Dielete

=
%

with FFE

Wlenu Text IEdit location with TextPad

Commard Itﬂp ad3d exe Browse |
Parameters I$Cu:rFﬂe($CuxL:i.ne, $CurCal) Elels |
Initied Dit | Brows: |
¥ &ddto Pop Up Menu [T Capture output of command line tool

v Addto Tools Mer [T Wnderstand perl soript

¥ &ddto Toolbar

Okay | Cancel |
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Parameters beginning with $Cur are current position variables that
are only available on menus inside a file display. Parameters
beginning with $Decl are declaration variables that are only
available for entities with an entity declaration.

Variable Description

$CurProject Current fullname location of opened project

$CurProjectDir Directory the opened project is located

$CurProjectName Current short filename of opened project (not including extension)

$CurReportHtml Current fullname location of opened project's HTML Report

$CurReportText Current fullname location of opened project's single file Text Report

$CurCol Current file's column position

$CurFile Current file's full path name

$CurFileDir Current file's directory

$CurFileShortName Current file's name without full path

$CurFileName Current file's name not including extension or full path

$CurFileExt Current file's extension

$CurLine Current file's line position

$CurSelection Selected text in the Current window (currently file windows only)

$CurWord The word/text at the current cursor position in the Current file
window

$DeclCol Column in which the selected entity was declared, defaults to 1

$DeclFile Full path name of the file in which the selected entity was declared

$DeclLine Line in which the selected entity was declared, defaults to 1

$PromptForText "text descriptor” before executing command, prompts user for this

needed string parameter

Clicking the Help button displays the most up-to-date list of
symbols that may be used for parameters.

To automatically add the tool to the right-click pop-up menu, check
the “Add to Pop Up Menu” box. To automatically add the tool to the
Options->User Tools menu, check the “Add to Tools Menu” box.
To automatically add an icon for the tool to the toolbar, check the
“Add to Toolbar” box.

Select Apply when completed to add the new command to the list.
Selected commands may also be deleted from the list.
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Adding Tools to the Right-Click Menus

Note:

Once the command is defined, the Popup Menu tab lists the
available tool commands which you can selectively include or
exclude from the right-click popup menu. The tools will be active or
inactive on the right-click menu based on the context of the
parameters provided to the tool.

For example, a source editor which specifies $DeclFile as a
parameter will be selectable from the right-click menu for any entity
where the declaration is known, but will not be active for an
undeclared entity.

The selected tools will appear on the right-click menu in the order in
which they are defined here. Use the Move Up and Move Down
buttons to order the tools as desired.

In the example below, three of the four tools defined will appear on
the right-click popup menu.

Tool Configurations [ x|

Tools | Popup Menu | Tools Menu | Toolbar
On Popup e Aoratlable Commands
Edit location with TextPad Edit location with TextPad
Edit entity declaration with Textpad Aodd Edit entity declaration with Textpad
Edit location with PFE 5 |Edit location with FFE
i ] |Edit entity declaration with PFE
Mowe Up |
Iiliorire I ozt |

The following figure shows a right-click menu for an entity showing
the available external tools. In a declaration view, tools that
reference where the entity is declared will be active.
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%z File Definition: egrep.c

File Scale Test Options  History

EE FIEER
Inchades: —
[t b
oz

foysistat e

regexp b

File
Egrep.C

E\AIN =B ((4) > (B) ? (B) :]
(A

External tools are

(EGREPSTD = "fusr/hin/egrep")
available on the

R R e Callby brep”

I‘lght-Clle popup Wiew Declaration

menus. “iew Declaration File Erep
Wiew |nvocation =107
Wiew <Hef

Tools are 000

available for —7—_| “iew Source File

selection based H_',I!JE[ Gn.ap fur."egsecute” FIFE
Edit lazationwitt TertEad

on context. 10

Edit entity declaration with TexPad
Edit lazatian with FEE »

e [DES!

Tools which are not\
applicable for the given
context are grayed out.
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Adding Tools to the Tools Menu

To add a tool to the Options->User Tools menu, go to the Tools
Menu tab. You can selectively include or exclude tools from the
menu.

The selected tools appear on the menu in the order in which they are
listed in the left box. Use the Move Up and Move Down buttons to
order the tools as desired.

Tool Configurations E
Tools | Fopup Menu | Tools Menu | Toolbat
O Tool Metns Aorailable Comunatids
t 1 L 7 Edit location with TextPad
Edit entity declaration with Textpad Add Edit entity declaration with Textpad
Edit location with PFE Edit location with PFE
Edit entity declaration with PFE Remae | Edit entity declaration with PFE
Lilowe g |
Ilove Dowt |
Okay Cancel
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Adding Tools to the Toolbar

To add a tool to the toolbar, go to the Toolbar tab. You can
selectively include or exclude tools from the toolbar.

Icons for the selected tools appear on the toolbar in the order in
which they are listed in the left box. Use the Move Up and Move
Down buttons to order the tools as desired.

To change the icon for a particular tool, select that tool in the left
box. Then click the “...” button near the bottom of the dialog and
browse for an icon file (.ico) or executable file (.exe) that contains
the icon you want to use.

Tool Configurations E
Tools | Fopup Menu | Tools Mena | Toolhar
On Toolbar Aorailable Comunatids
; Edit location with TextPad
Edit entity declaration with Textpad Add | Edit entity declaration with Textpad
Edit location with PFE Edit location with PFE
Edit entity declaration with PFE Remae | Edit entity declaration with PFE
Lilowe g |
Ilove Dowt |
Icon From File: ﬁ
trtpadid exe |
Okay Cancel
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Running External Commands

The Options->Run a Command menu item permits any external
command to be run directly from Understand for FORTRAN.
Common commands to invoke are compilers, configuration
management tools, and PERL/C programs written using
Understand’s API.

Window Help

k
[W
= StopEtEmatd

Hide Praject Window

la . .
~ Tool Configurations. ..
al
i Application Fant...
= FileFont...

I Preferences...

T N |

Commnatid I

=

Parameter I

Bl

Initial Directory |

V¥ Capture Outpat

Fun I Ca.ncell Help f—'addtu:uTu:n:ulsI

=

While the command is executing, its output is shown in the
Command Results Window if “Capture Output” is checked.

You can use the variables listed in Configuring Tools on page 7—4 in
the Command or the Parameter field.
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Command Results yCompleted [nmake sample.exe] M=l 3

Microsoft (R) Program Maintenance Utility Tersion 1.&2_ 7022
Copyright (C) Microsoft Corp 1588-1337. All rights reserwved.

2l sample.c
Microsoft (B} 3Z-bit C/C++ Optimizing Compiler Wersion 11.00.70Z2 for S0x86
Copyright (C) Microsoft Corp 1984-1237. 411 rights reserwed.

sauple. o

sample.c(10) : fatal error C1l083: Canncot open include file: 'wdb_ h': No such file or directory
NMAKE : fatal error UL077: 'cl' : return code 'Ozz’

Stop.

Conmand returned £

« | [~

Note that double clicking on a line of output that has a project
filename in it (optionally with a line #) opens Understand’s editor to
that file and line.

Tip: This works for most common output formats - if your command is
generating a format we don’t cover please send it to our support
email address.
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chapter 8  Server Mode: Controlling
from Other Programs

The chapter will show you how to control Understand for
FORTRAN from other applications such as editors, compiler
environments and debuggers. You may also write your own
programs or scripts (running from the command line) that control
Understand for FORTRAN.

The client program used in previous versions, is replaced entirely.
The Understand for FORTRAN program itself is now used instead.

This chapter contains the following sections:

Section Page
Understand Client 8—2
Action Commands 8-5
Communication Method 8-8
Editor Synchronization Example 8—9
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Understand Client

Getting the Latest
Options with -help

Understand for FORTRAN listens for requests from other
programs. The command line version of the program
“understand_f”is used to send requests to the Understand for
FORTRAN server.

A client request may be to tell the Info Browser and all synchronized
view windows to show information about a particular entityname.
Or a request may be to show a particular view of a specific
subprogram or file. Or to configure or analyze a project, perform a
Find in Files search, or to find an object.

The understand_f program accepts commands in the following
forms:

+ Perform an action on an entity using the current Understand for
FORTRAN session:

understand f -n[ame] entityname -file filename
[-line line -col column] actionCommand

» Perform an action on an entity specifying the Understand project
to use:

understand f [-db database] [-new | -existing]
-nl[ame] entityname -file filename
[-line line -col column] actionCommand

» Perform an action on a file entity:

understand f [-db database] [-new | -existing]
-efile entity filename actionCommand

» Open any file (not project-dependent):

understand f -openfile filename

Since we do weekly builds of Understand for FORTRAN, it is quite
likely that this manual may not describe all the options of the
client/server interface. This is especially true if you have a printed
manual.

Instead, the “-help” option will also be up-to-date and we encourage
you to use it from time to time as an aid to creating tools with the
client interface:

understand f -help

On UNIX systems this will print out all the options.
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Specifying the
Project Database

Specifying the Entity

On Windows systems, this will start an Understand session and
print out the help text in the Command Results window.

When launching understand_f commands, the existing Understand

for FORTRAN window can be used or a new Understand for
FORTRAN window can be launched and a new project loaded.

To use the existing Understand for FORTRAN window and current
project, omit the -db specifier on the command line. You can also
specify -existing to override any possible user-customized
preferences set in the current project. For example:

understand f -existing -name myEnt
-file file.f -line 37 -ib

loads the Info Browser of the current Understand session with the
specified entity.

To launch a new instance of Understand, use the -db specifier. You
can also specify -new to override any possible user-customized
preferences. For example:

understand f -db myproj.udf -new
-name myEnt -file file.f -line 37 -ib

launches a new session of Understand, loads the database
myproj.udf, and shows myEnt in the Info Browser.

You can also use the -last option to open the most recently used
project if no project is currently loaded.

You can use the -demo option to open the sample project provided
with Understand for FORTRAN.

To specify the entity to be shown, use the following command
options:
If the entity is a project file:
-efile filename
Or, if the entity is not a file:

-name entityname -file filename [-line line -col
column]

where:

» -efile - Specify the name of the file entity you wish to learn more
about. This is a required argument if the entity is a file.
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Opening a File

+ -name - Specify the name of the entity you wish to learn more
about. This is a required argument if the entity is not a file. Partial
names will not be matched.

« file - Specify the name of a file where the entity is referenced.
This is a required argument if the entity is not a file.

+ -line - An optional argument indicating what line number the
entity you want to learn about is found at. This further clarifies
where you are looking at an entity. Again, most often used when
undestand_fis launched from an editor or other source browsing
program.

» -col - An optional argument indicating at what column position
the entity you want to learn more about is at.

Following is a sample command line to load the Info Browser of an
existing Understand session with the ral2 entity, which is
referenced in the file wppf.for:

understand f -name ral2 -file wppf.for -ib

You can also specify an entity using the -filter and -jumpto options:

« filter “filter_tab” - Selects the specifed tab in the Filter Area in
the Understand for FORTRAN interface.

* -jumpto “entityname or begins with string” - Jumps to the first
entity that begins with specified string in the current or specified
(with the -filter option) tab of the Filter Area in Understand for
FORTRAN. The -jumpto option sets the current entity for use by
other command line options.

You can also load any file into the Source Editor. Specify -openfile
and the path to the filename:
understand f -openfile wppf.for

will open wppf.for in the current directory and load it into the
Source Editor of the existing Understand session.

8-4

Understand for FORTRAN: User Guide and Reference



Action Commands

Action Commands

Many types of actions can be driven by understand_f. For example,
-filter, -jumpto, -ib, -ibnew, -gv, -gvnew, -edit_src, -edit, and -
editnew options can be used together to control how the interface
appears when it opens.

-addfile “filename” - Add the specified file to the specified or
open database.

-delfile “filename” - Remove the specified file from the specified
or open database.

-edit_src - Open the declaration source for the specified entity.
This is the same as double-clicking an entity in Understand.

-edit “menu_string” - Open the source of the specified entity for
editing. The menu_ string specifies which source for the entity is
opened. Valid menu_ strings are listed in the following table.

Entity Menu Strings for FORTRAN
File
Definition

-editnew “menu_string” - Open the source of the specified
entity for editing in a new source window. On Windows, this is
available only in Single Document Interface (SDI) mode, which is
described in Using an External Editor on page 7—2. The
menu_string (listed for -edit) specifies which source to open.

-entitymenu - Pop up the entity menu for the specified entity at
the current cursor position. A Dismiss Menu item is added to
the menu as a way to deselect the menu in the other application.

-filter “filter_tab” - Selects the specifed tab in the Filter Area in
the Understand for FORTRAN interface.

-gv “graphical_menu_string” - Show the specified graphical
view for the specified entity. See below for list of possible values
for graphical_menu_string.

-gvnew “graphical_menu_ string” - Show the specified
graphical view for the specified entity in a new graphic window.
See below for list of possible values for graphical menu_string.

Graphical Menu Strings for FORTRAN
Declaration
Callby
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Graphical Menu Strings for FORTRAN

Declaration File

Include
Includeby
Invocation

-ib - Load the Info Browser with the specified entity.

-ibnew - Bring up a new Info Browser and load with the
specified entity. This is the same action as occurs in Understand
when the “Reuse” button is not checked.

-locator - Opens the Locate Entities dialog. If -name is specified,
it is used as the entity name filter.

-jumpto “entityname or begins with string” - Jumps to the first
entity that begins with specified string in the current or specified

(with -filter) tab of the Filter Area in Understand for FORTRAN.

The -jumpto option also sets the current entity for use by the -ib, -
ibnew, -gv, -gvnew, -edit_src, -edit, and -editnew options.

-metrics - Generates metrics for the open or specified project.

-refresh - Refreshes the currently open or specified database.
Has the same effect as the Project->Analyze Changed Files
command.

-rebuild - Rebuilds the entire open or specified database. Has
the same effect as the Project->Analyze All Files command.

-reports - Generates the currently specified set of reports. Uses
the most settings in the Report Configuration dialog.

-suppress - Hides any errors generated as a result of the
command line.

Here are some example command lines:

Example Client
Commands

Pop up the entity menu for entity genera at the current mouse
position:

understand f -name “genera”
-file wppf.for -entitymenu

Edit the source file where entity genera is defined.

understand f -name “genera”
-file wppf.for -edit src

Load the Info Browser with the entity genera:

8-6
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understand f -name “genera”
-file wppf.for -ib

» Show the graphical Invocation view for subprogram
entitygenera:

understand f -name “genera”
-file wppf.for -gv “Invocation”
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Communication Method

The program understand_f uses different communication methods
based on the operating system it runs on.

On Windows, Dynamic Data Exchange (DDE) is used.

On UNIX, sockets are used to send information to the server. Since
the possibility of conflicting with other programs using the same
socket address is present, the server port used may be specified on
the Browser Tab of the Options->Preferences menu.

File | File Filters | Syntax Colors | Logs
Browsers | Banners | General | Info Tree
Html Browser: |E;netsca.pe _IBrowse
Text Browser: |§(term —evi _IBrowse
Pdf Browser: IEacroread _IBrowse

Server Port: 42421

Okay Cancel Apply

If a conflict arises, change the Server Port to another number.

8-8
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Editor Synchronization Example

This example launches understand_ffrom a text editor. In this case,
the editor is the inexpensive (but very powerful) TextPad editor. It is
available on the Internet at http://www.textpad.com.

Customize |
k.eyboard I Macros  Tools I
kenu contents: Mew = |
ada popup —
Delete |
= |
el Ene [atwr |
tenu text: Iunderstand_ada POpLIp MERL
Command: Iunderstand_ada
Parameters: I-n $5el -fle $File -ine $Line -col $Col -entitymenu
Iritial folder: |
[ Prompt for parameters [T Capture output
™ Bun minimized [T D05 command
[ Save all documents first
k. I Canicel | 1] Help

TextPad (and many other editors) offer internal variables that may
be passed to external programs.

In this case we pass $Sel (text currently highlighted) as the entity
name argument, $File as the filename, $Line as the line number,
and $Col as the column where the entity can be found. In this
example, the right-click menu of the entity is displayed at the
current mouse position and whatever selection is chosen from the
right-click menu will be loaded into the Understand window.

Now, after highlighting any entity in TextPad, we can choose the
Tools->Understand_f Popup Menu option to activate
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Understand’s right-click menu for that entity. The selection from
the right-click menu is then displayed in the Understand window.

i1 TextPad - [D:\examples\F7 74w ppf87 \wppf_for] H=] &
Edltlng in anoth— File Edit Search 'Wiew Macro:  Configure  Window Help _IEILI
er program and DSH &M g”“l:?a'e AR E;”*FS R @] e [ R
. pelling. .
you want infor- 103 IF (NJOB. oo Fg j
mation about 104 IF (WTOB]  wyord Gount.. Shift+Fa
this entity. Sim- | 10c  ** TITE(27 Consenianns
. . o6 CLOSE (21 Explorer Alt+F3 |
ply highlight the—| 107 WRITE (%,
entity press g STOP Siop (el Bieak
109 END Bun...
CTRL+1 or se- 110 C —
lect item from 111 c
112 C
Tools menu. 119 o
114 C Fearrangement of reflection in increasing order of d¥*
115 COMMON/PARL/XEG(11),5EG(11), XPF (5, 18] ,5PP (5, 19) , XRF (500] , SEP (500)
116 COMMON/ CHST/NCON, NEEF , NFNC, NSOD, LAUE (5) , TTHA, TTHE, WVL1, WWLZ, SCAL
117 COMMON/ SAVE/ IREF, INC (500) ,NGM (500) , IDX (500, 3) , RIN ({500, 2], DSR (500)

O] | = & Eah

ow  Help

wlilel ] | A 8]

Subroutine Declaration: arange

Subroutine arange| |

Called By: Itvocations: Wien Information
—'l cos Graphic:
(Unnamed_ain) sz

Edit Drefinition

Declaration File

—Dl_—ﬂ_oaiﬂ Hyper Grep for "arange" Irelude TT?
—"{sq_rt| Invocation LRI

Understand’s right click menu for the editor-selected entity appears.
Choose any item from the right click menu and the Understand window
will automatically be loaded with the selected view.
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chapter9 Command Line Processing

This chapter shows how to create an Understand for FORTRAN
database by analyzing your source code, and how to generate reports
from the command line. Command-line processing can be used in a
batch file for automatic re-building and report generation of
projects.

Two command-line programs are described in this chapter:

» undftn, which analyzes sources and creates Understand for
FORTRAN databases

 repftn, which generates reports

This chapter contains the following sections:

Section Page
Using undftn 9—2
Generating Reports 9-8
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Using undftn

Permanent Vs. One
Time Options

A command line tool for creating and building Understand for
FORTRAN databases is undfitn. This command line program parses
your source code to populate the database with information that can
be browsed or reported on.

A project database file (.udf) is created when a project is configured
and analyzed using either the graphical interface of Understand for
FORTRAN or the command line tool “undftn”.

The “undftn” command line takes this form:

undftn -db database [-create] [files] [Options]

where database is the project database file and is a required
argument.

Create a new database using the -create_77 or -create_9o or
-create_95 option and then load the files into the database with the -
add option. To parse all files, specify -rebuild. Once the database is
initially populated, subsequent parsing can be incremental, meaning
that a file only needs to be re-parsed when it has changed, or
something it depends on changes. For this incremental parsing,
specify -refresh.

Refer to the sections that follow for details on all the available
command line options and how to create and analyze a project.

“undftn” lets you control every aspect of the parsing in the same way
the Project Configure dialog does in Understand for FORTRAN’s
GUL. One important difference is that with “undftn” options can be
permanent or just for the invocation of “undftn”.

Here is the rule: Any option specified when creating a database will
be permanently stored as an option to be used with future uses of
“undftn” (unless overridden or reset using the Understand for
FORTRAN GUI).

So...
undftn -db foo.udf -create -include /usr/myincludes
permanently adds “/usr/myincludes” to the include path, while
undftn -db foo.udf -include /usr/myincludes/test
uses that include path only for this invocation of “undftn”.
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Getting Help on
Command Line
Options

Command Line

Since we do weekly builds of Understand for FORTRAN, it is quite
likely that this manual may not describe all the options of the
“undftn” command line. This is especially true if you have a printed
manual.

Any command in the Understand suite lists its command line
options and provides a brief explanation when given the “-h” option:

undftn -h

The only required argument for all commands using “undftn” is the

Options project database file. The following table lists the command line
options for “undftn”.

Option Description

-a[dd] file [files] Specify one or more files to add to the database.

-a[dd] @filelist.txt

-create_77
-create_9o0
-create_o95

-db database

Files can be specified in two ways:

» Individually: Separate filenames with
spaces. For example -add *.for adds all *.for
files in the current directory to the project.
Absolute paths are added to the project. For
relative paths, use the -reladd option.

« In a text file: Use -add @filelist.txt to add all
files that are listed in that file to the project.
The file must contain one file per line. Full or
relative paths may be used. A # sign in the first
column of a line in the listfile indicates a
comment.

Wildcards are expanded by the command shell. This
option may be used multiple times on the same
command line.

Create a new project that will contain FORTRAN 77,
90, or 95 code. This cannot be changed once the
database is created. Creating a new database
overwrites an existing database of the same name.

Specify the name of the database to create or open.
An extension of .udf is provided if no extension is
given.
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Option

Description

-d[elete] file [files]
-d[elete] @filelist.txt

-error file

-format [fixed | free]

-h[elp]

-include includesPath
or
-I includesPath

-libunit_ defs [before|after|both|none]

-list [status]

-quiet

-rebuild

Specify one or more files to delete from the
database. Wildcards are expanded by the command
shell.

Files can be specified in two ways: individually,
separated by spaces, or in a text file, with one file
per line.

For example -delete *.for removes all *.for files in
the current directory from the project. Or use -
delete @filelist.txt to delete all files that are listed in
that file to the project. The file must contain one file
per line. Full or relative paths may be used. A # sign
in the first column of a line in the listfile indicates a
comment.

This option may be used multiple times on the same
command line.

Specify a file to which error messages should be
logged. No reporting is the default.

Specify if source to be processed uses free format
(statements cross lines) or fixed format (statements
end at a line or column)

Show the command line options.

An optional argument to add a path to the analysis
include path. This include path will be saved in your
project database file. This argument may be
specified once, with multiple directories separated
by spaces. If directories have spaces in their name,
surround entire set of directories with “ .

Specifies to collect comments for a given declaration
from before/after, or never, the declaration of the
entity.

Lists files in the project. Specify “status” to report
the current status of each file: “Okay” if current or
“Changed” if file has been modified since last parse.

Use for quiet processing, i.e. status messages will
not be written to the screen. This argument is
optional. By default, some status messages are
written to standard output.

Performs a full reparse of all project source files
whether they have been modified or not.
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Option Description

-refresh Performs an incremental reparse of the project
source files. Only modified and dependent files are
re-parsed. This is the default action when no other
option is specified. If project parameters have
changed since the last build, be sure to use -rebuild
instead of -refresh.

-reladd Add a relative source file reference to a project.

-rellist List source files with relative references.

-truncate_column column-number Specify column to truncate analysis of a line at.

-typeobject_defs

[before|after|both|none]

-vlerbose]

Common are 72 or 132. Used only when -fixed is
chosen.

Specifies to collect comments for a given declaration
from before, after, or never, the declaration of the
typeobject entity.

Use for verbose processing, i.e. status messages will
be written to the screen. This argument is optional.

Creating a New
Project

Adding Files to a
Project

The following sections show example uses of undftn.

There are several ways to create a new project file using “undftn”. Of
course you can use the graphical interface of Understand for
FORTRAN to first create your project, but here we will examine a
few ways to do it from the command line.

To create a new, empty, project called sample.udf:

undftn -create 77 -db sample.udf

If you have a small number of source files then it may be easiest to
just supply their names to the analyzer using the wildcarding
abilities of your operating system shell. In this example we will
process all source files in the folder:

undf -db myproject -add *.for

In some cases there may be too many file locations to use the -add
technique. A common command line limitation is 255 characters. A
directory with hundreds or thousands of files may easily exceed this
limit. In this case, or when you want more fine-grained/repeatable
control over what files are processed, you should create a “listfile”.
This file must have a format of one filename per line:
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:\myfiles\myproject\myproject.f
:\myfiles\myproject\support.f
:\myfiles\myproject\io.f
:\shared\allprojects\file2.f
:\options\file3.f
:\options\filed.f
:\options\file5.f

== = i SN O NNONNe!

is processed via the -add command line option:

undftn -db myproject -add @myfiles.lis
Note that there is no limit on the number of files listed in the list file.

Creating a Database  You can create and add files to the database all in one command. For
and Adding Sources example:

in One Step undftn -db myproject.udf -create 77 -add *.f

Creating a List of On UNIX here are a couple ways to create such a file:

Files + Use the Is’ command, as in:

1s *.f > my project.lst

e Use the ‘find’ command to recurse sub-directories, as in:
find . -name “*.f ” -print > my project.lst

In a Windows command shell:

+ Use the dir command with the /b option:
dir /b *.f > my project.lst

» Use the /s option to recurse sub-directories, as in:

dir /b /s *.f > my project.lst

Analyzing a Project The “undftn” command line program allows you to analyze (or re-
analyze) a previously created project database. Refer to the
preceding section if you haven’t yet created and configured your
project.

When analyzing a project, you have two options to choose from. You
may re-analyze all files with the -rebuild option, or only those files
that have changed with the -refresh option.

If you are doing your first analysis after creating a new project, it
doesn’t matter which option you choose as it will parse all files
regardless. However, if you are performing this function on a regular
basis, you may prefer to do an incremental analysis where only the
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Keeping a Database
Updated

modified files and any other files dependent on those files are re-
analyzed.

For example, to parse all files in the project with the following
command:

undftn-db myproject.udf -rebuild

Or, to perform an incremental analysis, re-parsing only those files
that have changed or other dependent files, use the command:

undftn -db myproject.udf -refresh

Once you have successfully parsed your code for the first time,
keeping the database up to date is simple:

undftn -db myproject.udf -refresh
This command checks each file previously parsed into the repository
to see if it has changed. If it has changed then it will re-parse it, and

any files that depend on it (and so on) until the database is fully
refreshed.

Use this feature to keep your database up to date while keeping your
parsing to a minimum.
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Generating Reports

General repftn

Text and/or HTML reports can be generated from a previously
created Understand for FORTRAN project and database through
the command line program “repftn”. The database (.udf file) may be
created by using either Understand for FORTRAN or the “undftn”
command line program.

The “repftn” command line syntax for repfin is:
repftn -db udcfile [report-options] [format options]

In general, the most recent setting used in the Understand for
FORTRAN environment is the default setting used for an option on
the command line. Such settings are stored in the project database
file, but can be overridden on the command line.

Details for the options are provided in the following sections.

The general options specify what type of reports to generate (text or

Options HTML) and where they should be created. Details of each general
option follows:
Option Description
-db database Specify the database file to be used to create reports. This is the .udf
file created by undftn or Understand for FORTRAN.
-help Provides on-line guidance for command line syntax.

-html [directory]

-htmlall

-htmlalpha

Use this option to generate HTML versions of the reports. If the
directory specified by html_ directory exists, it is used, if not it is
created. By default, the directory .\html is used.

The “home” file of the directory is index.html.

Also specify one of the -htmlall, -htmlalpha, or -htmlsplit options to
specify if and how the HTML files are to be split up. By default,
reports are split alphabetically.

The -html option may not be used if -text or -prefix is used.

Use this option to specify that each HTML report is to be kept in one
HTML file. Using this option on large projects may cause html
browser problems when loading large files. This argument is optional
and cannot be used with -htmlalpha or -htmlsplit.

Generate multiple files for each HTML report, splitting up the files
alphabetically by the first character of each entity name. The “home”
file of the directory is index.html. This is the default. This argument is
optional and cannot be used with -htmlall or -htmlsplit.

9-8
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Option

Description

-htmlsplit n

-metrics filename

-quiet

-separate prefix

-text output_file

Generate multiple files for each HTML report, splitting up the files
into “n” entities per file. By default, the report is split into 500 entities
per file. The “home” file of the directory is index.html. This argument
is optional and cannot be used with -htmlall or -htmlalpha.

Export metrics information to a comma-delimited file of name
“filename”.

Run quietly (don’t output message about what report is being
generated and so on). This option is useful when using repftn in cron
jobs or other batch creation situations.

Used to break each text report into a separate ASCII file. The prefix is
prepended to each generated file. If desired, a separate directory
location may be specified as part of the prefix. See Report File
Naming Conventions on page 6—3. This option may not be used if -
html or -text options are used.

Specify the output filename. Use this option to create an ASCII output
file containing all reports. Cannot be used in conjunction with the -
separate or -html options.

Report Options

repfitn offers a variety of reports. These report options are used to
turn the generation of specific reports on or off. These options are
not applicable when using the single -text report.

If no report options are specified, all reports are turned on and will
be generated. Specifying one or more reports to be “on” turns off all
reports except those explicitly specified to be on. Specifying one or
more reports to be “off” turn on all reports except those explicitly
turned off. Each report option is listed below:

Report Option Description
-rep_complexity [on|off] Turn the Program Unit Complexity report on or off.
-rep_dec_not_used [on]off] Turn the Unused Objects, Unused Program Units, and

-rep_dectree [on]off]
-rep_dict [on|off]
-rep_extension [on |off]
-rep_implicit [on|off]
-rep_include [on]off]

-rep_invtree [on|off]

Unused Types reports on or off.

Turn the Declaration Trees report on or off.

Turn the Data Dictionary report on or off.

Turn the FORTRAN Extension Usage report on or off.
Turn the Implicitly Declared Objects report on or off.
Turn the Include report on or off.

Turn the Invocation report on or off.

-rep_metrics_file [on|off] Turn the File Metrics report on or off.

Understand for FORTRAN: User Guide and Reference 9-9



Chapter 9: Command Line Processing

Report Option

Description

-rep_metrics_project [on|off] Turn the Project Metrics report on or off.

-rep_metrics_pu [on|off]

-rep_object [on|off]

Turn the Program Unit Metrics report on or off.

Turn the Object Cross Reference report on or off.

-rep_program_ unit [on|off] Turn the Program Unit Cross Reference report on or
off.
-rep_simple_invtree [on|off] Turn the Simple Invocation Tree report on or off.

-rep_type [on|off]

Turn the Type Cross Reference report on or off.

Report Format
Options

Refer to Text and HTML Reports on page 6—1 for more information
on the different reports generated.

The following report formatting options are available.

Format Option

Description

-fmt_fullname [on|off]

-intrinsics [on]off]

Use full entity names in the invocation tree and
metrics reports. The default is to use shortnames.

Include intrinsics in reports.

-repeat_inv_subtrees [on|off] Repeat invocation subtrees in the Invocation Tree

report. This option can also be set for graphic views.
See Duplicate Subtrees Menu on page 3—26.

Extensions Used by
the -separate Option

Creating All Reports
in an HTML Directory

The -separate option (described above) is used to break ASCII
output reports into multiple reports. On larger projects this can
make for more manageable output file sizes.

For instance, if this command is used,

repftn -db myproject -separate test

a variety of files beginning with test and ending in different
extensions are created. Refer to Report File Naming Conventions on
page 6—3 for a complete list of all file extensions used.

The following command generates all reports, create a directory
called html and fills it with the HTML versions of each report:

repftn -db my project -html html
The resulting file index.html is the home page of the report.
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Generating Reports

Turning Off Some
Reports

This command generates all reports except the Object Cross
Reference and Program Unit Complexity reports:

repftn -db my project -html html -rep object off -rep complexity off

This command generates only the textual Data Dictionary and
Invocation Tree reports:

repftn -db my project -separate rep -rep dict on -rep invtree on

Generating All Text
Reports

Generating All HTML
Reports

Generating Metrics
Reports

Generate one text file of the specified name with the -text option.
repftn -db sample.udf -text textreports.txt
Generate multiple text files with the -separate option and specify a
directory path and a common filename prefix.
repftn -db sample.udf -separate rep020324

The file extensions of each text file will denote the separate reports.
Refer Report File Naming Conventions on page 6—3 for details on
the file extensions used for each report. All available text reports are
always generated when this option is specified.

HTML reports may be split into multiple files alphabetically or by
number of entities. Specify -htmlalpha to split each report into
multiple HTML files (one file per alpha character). Use -htmlsplit
and specify the number of entities desired per HTML file. Or, use
-htmlall to create only one HTML file per report generated. Refer to
Report File Naming Conventions on page 6—3 for details on the files
generated. For example:

» For one HTML file per report:
repftn -db sample.udf -html -htmlall

» For multiple HTML files per report, split alphabetically:
repftn -db sample.udf -html -htmlalpha

» For multiple HTML files per report, up to 250 entities per file:

repftn -db sample.udf -html -htmlsplit 250

Use the -metric option to create a comma-delimited project metrics
file which can be used in spreadsheet programs. Refer to Exporting
Project Metrics Info on page 6—18 for a sample file. For example:

repftn -db sample.udf -metrics sample-metrics.txt
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Appendix A Graphical Notation

The following figure shows symbols used in graphic views.

Farameters:

REAL (itnplicit) ral

. il
Subroutite general ]

Called By
|(Unnamed_Main)|

Type NAME_TYFE

FIRATHAME

STHALME

Invrocations:
S
#cos
o]

SaWe

iref = INTEGER (implicit)

ime = INTEGER. (implicit)|

[

[ickx = INTEGER. Gimpicit)

o

gm = INTEGER (implicit)

[1in = REAL (impticit)|

[ st = REAL (innplicit)|

The following symbols are used by Understand for FORTRAN to
represent various language constructs.

Parallelogram denotes an interface

Double parallelogram denotes a module

Rectangle denotes block data, entry, function, main program, or

subroutine

Slashed Rectangle denotes an intrinsic function or intrinsic

subroutine




Appendix A: Graphical Notation

* Octagon denotes a common block, datapool, namelist, or pointer
block

+ Oval denotes a variable or dummy argument
» Double Oval denotes a file
» Hexagon denotes a derived type

+ All dashed lines denote an unresolved or unknown entity.
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