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What Is CDT?

= Open source project hosted by Eclipse.org as a part of the Eclipse Tools
top-level project ( )

= Current stable release is 3.1.2, Europa-based release (CDT 4.0) due out
June 30

= Unless otherwise specified, we will be focusing on CDT 3.1.2 in this
tutorial. APIs may change in 4.0

= Two main purposes of CDT:

» Provide a framework for C/C++ development tools integration into Eclipse
IDE

» Entire edit/build/debug cycle
» Supplied implementations of APIs implement support for GNU toolchain
* GNU make-based build systems
 GCC/G++ compilers
 GDB debugger
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Introspection Components

= Knowledge about the user’s source code is stored in the CDT’'s DOM
» Document Object Model

» The name is a bit confusing ©
= Two components
» DOM AST

» Abstract Syntax Tree that stores detailed structural information about
the code

> Index
o Built from the AST
* Provides the ability to perform fast lookups by name on elements
» Persistent index called the PDOM (persistent DOM)
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L7 File Search | % C/C++ Search ‘E'," Java Search | % Plug-in Search |
Search string (* = any string, ? = any character):
| *perl* M [ case sensitive

What is this information | «-- s

[Iclass / Struct [#] Function [Cvariable (3 Dedarations ) Definitions

[ union [ method CIField O References (O All Occurrences

u S e d fO r? [JEnumeration []Enumerator [] MNamespace #

[ Typedef [ macro I Any Element

Scope
O Workspace (0 Selected resources (2 Enclosing projects

= Search Overrg st | R
= Navigation

= Content Assist

= Call Hierarchy

= Type Hierarchy

= Include browsing

= Dependency scanning
= Syntax highlighting

= Refactoring

@ Search H Cancel ]

" Search 2 AT &) % m - Y =0

Find declarations of *perl® in Workspace

[Eb 0s?

=-[g perliolh

P le PerlIOBuf_tell (1 match)

® PerlI0_apply_layera (1 match) %

® PerlIO_list_free (1 match)

® PerlIOBase_pushed (1 match)

® PerlI0Buf_popped (1 match)

: ® PerlIOBase_popped (1 match)

@ PerllDRase dun (1 match M

m
B
2=l
]
[T -3
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Data Components of DOM

Binding

Name: A W declaration
Type: int J

= Bindings

»Semantic link between names in AST
= Types

»Type information for Bindings that

v

have types
= | ocations
» Text locations of AST Nodes

referenced by »Used for navigation

referenced by 't (A ==2)

v
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Actors in the DOM

Scanner
» Tokenizer for the parser
= Parser
» Parses the output from the scanner and builds the AST
AST Visitors
» Visits nodes in the AST to mine data
Indexer
» Builds the index from the AST
Index Visitors
» Visit nodes in the index to mine data
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= Structure of AST generally follows grammar from the language
spec
= Key elements — IASTTranslationUnit, IASTName
» Minimal elements
» IASTTranslationUnit is entry point (corresponds to a source file)
» IASTName represents pathway to Bindings and Types
= |JASTNode is root node type
» Parent/Child hierarchy of AST

» Map to Locations
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AST Continued

= ASTVisitor
» Walks the tree
» You can go top down or bottom up

» Separate visit() methods for common member types

= Common AST node types prefixed with IAST
» Languages extend the interfaces

> ICPPAST, ICAST
» Starting with IAST TranslationUnit
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Locations

Life in preprocessor land ®

» Nodes do not necessarily map directly to source due to macro
expansions and conditional compilation

= Maintains a map of text expansions including includes, macros
AST Nodes store the post preprocessing offset into the
translation unit
IASTNode.getNodelLocations() returns where the node is in the
map
IASTNode.getFileLocation() gives the file location where the text
was generated

> Will return header file of macro call
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Bindings (IBinding)

“Bind” references and declarations
» Definition is C/C++ specialization of declaration

IASTName models identifiers used in bindings
IASTName.resolveBinding() to find Binding

» Be careful not to do getBinding() before you do resolveBinding()!
To find refs and decls for a binding, need context
» |IASTTranslationUnit
* Translation unit wide, searches DOM
» IPDOMResolver

* Project wide, searches PDOM
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Types (IType)

= Bindings often have types
» E.g. variables have types

* IVariable.getType()
= Types are not always Bindings

» Sometimes they are
* e.g. ICPPClassType
» Sometimes they are not

* e.g. IBasicType encompasses most built-in types such as int,
char, etc.

= Expressions also have types
» |ASTEXpression.getExpressionType()

12 © 2006, 2007 IBM Corporation and others; made available under the_




P

Scanner (IScanner)

Used by the GNU C and C++ parsers
= Tokenizes translation units

» |IToken IScanner.nextToken()
Handles preprocessor on the fly
» Creates the location map

» |IASTPreprocessorFunctionStyleMacroDefinition
Built for speed

» Minimize creation of String objects
Not very reusable for other languages

» Need to factor out preprocessor from tokenizer
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Parsers (ISourceCodeParser)

Produces AST for a given file
= One parser per language (ILanguage)
In CDT 4.0 LanguageManager manages mappings of languages
to individual files
» User can override choice of language
How to get AST?

» ITranslationUnit.getLanguage()

» ILanguage.getAST TranslationUnit()
Also used to get an ASTCompletionNode for content assist
» Returns all names that fit at a given offset in a given working copy

14 © 2006, 2007 IBM Corporation and others; made available under the_



Code Reader Factory

= Provides flexible mechanism for finding include files
» Hides details of resource management system

» Does not hide details of include path

= Some modes provide caching of file buffers so that files only
need to be read once.
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GNU C and C++ Parsers

= Recursive Descent with backtracking, * lookahead
» l.e. LL(*) — give or take

= Error recovery attempts to march ahead to next sane point in
source and continue
= Does not use semantic information to resolve ambiguities

» Stick “ambiguity nodes” in AST where this occurs

* E.g. IASTAmbiguousStatement
» Resolved at binding resolution time

» Binding resolution slow, only resolved when someone cares
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Language Extensibility

= Work is currently ongoing in 4.0 to provide a framework for easily adding
other languages and language variants

= Using LPG parser generator to generate parsers based on grammars
derived from the language spec

» LALR(K) with backtracking to resolve ambiguities
» C99 grammar exists now

» C Preprocessor currently being written that will be used by all the new LPG-
based parsers (possibly reusable by others?)

» ISO C++ coming

= Grammars have actions that build the AST
= Grammars can be reused to create parsers for other C/C++ language
variants

» Inherit from our grammar, or cut & paste if you prefer
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Index (lindex, IPDOM)

PDOM persists parts of AST, Bindings, and Types
Binary flat file that is memory mapped (Database class)

» Variable size records (16 byte blocks)

» Divided into 16K chunks, mapped into memory separately
Utility records to organize collections
» Linked List

» B-Tree
lIndex abstracts away from PDOM details
» Operates on IName
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Indexers

* Full and Fast (or none)

» Fast caches headers previously seen (not always 100% correct but
probably good enough if you're not doing refactoring)

= Both use DOM as starting point
» Walk the AST finding IASTNames and resolve their bindings

» If not already, create PDOM object for Binding
» If not already, create PDOM object file containing name

» Create PDOM object for Name and hook up to Binding and File
* Re-index command available on project
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Searching The Index

= Interfaces currently in lindex
» Use regular expressions in findBindings()

» findDefinitions()
» findReferences()
» findIncludedBYy()

» findIncludes()

= Make sure you acquireReadLock() first to avoid synchronization
Issues with other index clients (such as the indexer)
= Make sure you release the lock on all paths through your code!
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Example: Open Declaration

21

Il ndex i ndex=
CCor ePl ugi n. get I ndexManager () . get | ndex(wor ki ngCopy. g
et CProj ect (),

I I ndexManager . ADD_DEPENDENCI ES |
I I ndexManager . ADD_DEPENDENT) ;

try {

i ndex. acqui reReadLock();

} catch (InterruptedException el) {
return Status. CANCEL_STATUS;

}

try {

| ASTTransl ati onUnit ast = worki ngCopy. get AST(i ndex,
| Transl ati onUni t. AST_SKI P ALL_HEADERS) ;

| ASTNane[] sel ect edNanes =
wor ki ngCopy. get Language() . get Sel ect edNanes( ast,
sel ectionStart, selectionLength);

if (selectedNanmes.length > 0 & sel ect edNanes[0] !=
null) { // just right, only one nane sel ected

| ASTNane searchNanme = sel ect edNanes[ 0] ;

sear chNane. resol veBi ndi ng() ;
if (binding !'= null) {

final | Name[] decl Names =
ast. get Definitions(binding);

for (int i = 0; i < declNanmes.length; i++) {

I Bi nding binding = | ASTFi | eLocation fileloc =
decl Nanes[i].getFileLocation();

/1 no source location - TODO spit out an error in

the status bar

if (fileloc '=null) {
final |Path path = new

Pat h(fil el oc. getFil eName());

final int offset = fileloc.getNodeOfset();
final int length = fileloc.getNodeLength();

runl nUl Thr ead( new Runnabl e() {
public void run() {

try {

open(path, offset, length);

} catch (CoreException e) {
CUl Pl ugi n. get Defaul t ().l og(e);

}
}
IO
br eak;
}

}

}

}

}

finally {

i ndex. rel easeReadLock();

}
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Example: Call Hierarchy

private static void findCalledBy(lIlndex index, |Binding
call ee, I1CProject project, CalledByResult result) throws
Cor eExcepti on, DOVException {

If (callee '=null) {
| | ndexNane[] names= i ndex. findReferences(call ee);
for (int i =0; I < nanes.length; i++) {

| | ndexNanme rnanme = nanes[i];
|  ndexNane cal | er = rnane. get Encl osi ngDefinition();
If (caller '=null) {

| CEl enent el en= | ndexUl . get CEl enent For Nanme( pr oj ect ,
I ndex, caller);

if (elem!= null) {
resul t.add(el em rnane);

}
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CDT static analysis examples

= PTP: Parallel Tools Platform ( )
» PLDT: Parallel Language Development Tools:

« PLDT is a subset of PTP, and can stand alone (with CDT)

e Static analysis of MPI and OpenMP code in C/C++/Fortran: general
framework extensible for other parallel tools and languages

= Some things PTP 1.1 (PLDT) does with CDT:
1. Walk AST with visitor to find artifacts (e.g. MPI)

2. Visitor inspects information at each AST node (e.qg. is it an MPI function?)

3. MPI barrier analysis: walk ast (new bottom-up); build call graph, control

flow graph, data dependency graph; analyze to find potential deadlocks
(* Not yet available in PTP 1.1)

4. OpenMP Common problems: semantic analysis to find
5. OpenMP Concurrency analysis

= [For each item above, we show the Ul that uses the info, then the code
that generates the information (code uses CDT 3.1.2 APIs)

This material is based upon work supported by the Defense Advanced Research Projects Agency (DARPA)
under its Agreement No. HR0011-07-9-0002
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Parallel Programming Languages

Two languages supported by PLDT

= MPI — Messing Passing Interface
» Distributed Memory / Clusters
= OpenMP
» Shared Memory / Multi-Core

24 © 2006, 2007 IBM Corporation and others; made available under the_



DSE

1. Walk AST with visitor to find artifacts

= Make - test.c - Eclipse SDK

File Edit Refactor Mavigate Search Project Rum  MPI Artifacts  Window Help

PTP (PLDT) Syntactic and Static Analysis with CDT

—————==7 PTPPLDT

example:
Kick it off via
this action

This view is
' populated
from source files

25
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-l -68-8-¢-%-0-%- | a@T®y [&-5-06-0 - | Gveke  &Iava
B Make Projects 53 Navigator| = B || [c] test.c E2 S 0Ol >~ =08
& /7 Ilna OUT proCessS Iank =y ~ a 5 —
* | SR Hix MPI Comm rank (MPI COMM WORLD, &my rank); J’z & s @
=125 MyMakeProj T sidio.h
?. Binaries /* find out number of processes %/ -JI stri.r'lg.h
(= Indudes 0 (MPI COMM WORLD, &p): mpi.h
-[7= Debug - - - @ main
s 4= Select -
o4 S if (my rank !'=0){ =
[ [ MyProjiotindexed (file Or ;’*_create message */ =
sprintf (message, "Greetings from process %
t A 3 dest = 0; B
Con aln(.'r /% use strlen+l so that '\0' get transmitt q
Hix MPI |Send (message, strlen(message)+l, MP
rix Name: MPI_Send =
H Protoype:int MPI_Send{void®, int, MPI_Data " int, MPI_Comm})
e1 se {Description:
D Hep 32 = B8 Elocking standard mode send.
1l I m
@l 7 :
ﬁ | E%’ | - Problems|Console|Properﬁes rh'lh MPT Arti View ©2 i ¥ =08
MPI Comm rank | MPI Artifact | Filename | Linemo Construct [~]
- - Wi MPI_Init test.c 17 Function Call
int MPI Comm rank(MPI Comm, int *);: M MPI_Comm_rank test.c 20 Function Call
- B Mt MPI_COMM_WORLD test.c 20 Constant
Returns the rank of the local task in MA - MPI_Comm_size test.c 23 Function Call
the zroup associated with a M MPI_COMM_WORLD test.c 23 Constant E
commumnicator. Wi MPI_Send test.c 31 Function Call
Hix MPI_CHAR test.c 31 Constant
€] ”” | Wit MPI_COMM_WORLD test.c 32 Constant
o Tor WA MPI_Recy test.c 37 Function Call
n - mh MPI_CHAR test.c 37 Constant i |
B AlTops 7 search 53 Related Topics W1 MPI_COMM_WORLD test.c 38 Constant
El] Bookmarks T |
Writable Smart Insert 23:18




:@9 7 PTP (PLDT) Syntactic and Static Analysis with CDT
1. Walk AST with visitor to find artifacts*

26

= Walk resource tree: For each file (C source code), do this:

[l wal king the AST Tree
| Transl ationUnit itu=(ITransl ationUnit)selection;

| ASTTransl ationUnit tu =
t u. get Language() . get ASTTransl ationUnit(itu, 0);

tu. accept (new Moi CASTVisitor(file,.));
/[l visitor gets called at each node

* Artifact information is saved in markers, shown in view
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2. At AST nodes visitor is called during tree walk:

public class Mi CASTVisitor (

public int VISIt(lASTExpression expression) {

/[l if it’s a function cal

i f (expression instanceof |ASTFunctionCall Expression) {
| ASTFuncti onCal | Expressi on fce = (I ASTFuncti onCal | Expr essi on)

expr essi on;

| ASTExpressi on ast Expr = fce. get Functi onNameExpression();
/1l raw signature ok 1f no macro changes it
String fnSig = ast Expr. get RawSi gnature();

i f (astExpr instanceof | ASTIdExpression) {
| ASTNanme fnNanme = ( (I ASTI dExpressi on) astExpr).get Nane();
IBlndlng bi ndi ng = fnNane. resol veBi ndi ng() ;
String tenpNAMVE = bi ndi ng. get Nanme() ;
bool ean preProcUsed = !rawsi g. equals(tenpNAM3
if (preProcUsed) {
fnSi g = tenpNAME;

|}f (fnSig. startsWth(PREFIX)) { [//PREFIX is "Ml "
| ASTNane funcName = ((1ASTIdExpression) astExpr).getNanme();
/1l decide if we add this name to our view
processFuncNane(funcNanme, astExpr); // cache artifact in
mar ker here;
this popul ates view via resource chg event}

}

}
| return PROCESS_ CONTI NUE;
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3. MPI barrie

PTP (PLDT) Syntactic and Static Analysis with CDT

r analysis:

not yet available in PTP 1.1

—
= C/C++ - testMPlbarrier.c - Eclipse SDK - C:\ews\runtime-scOf,_ EJW
File Edit Refactor Mavigate Search Project SampleMenu Run  LAPI Krtifacts  MPI Artifacts OpenMP Artifacts  FieldAssist indow  Help
E . A P F o A g g g E g 1 E E
e @ e B el @ 5#&5‘*'0'%‘;Iﬁlﬂ;yﬂgmhﬁg@@;@&;Ld';’;Q
el
%C,{C++ Projects &4 Navigatnr| = O ||fd testMPIbarrier.c &1 €] concurrency.c ‘ ] matrixio.c | €] nxtval.c ] =0 EE Qutline &3 MakE...| =0
% N _ liad AR e ¥
1) Edmiston_Solution_2.c 1.6 (ASCIL || LI G (R, SEEET) 5 T Sidioh
B LAPIsample /fMPI_Comm rank (MPI_COMM WORLD, &my_rank); = string.h
#1125 mpi_cpp . mpi.h
[—--% MPIBarrier Analysis ¢ S STE IR b O Barrier
- MPI Comm rank (MPI COMM WORLD, &my rank):; .
O Binaries — — — - - main
B Indudes
(= Debug /* find out number of processes */
-2 —— MPI_Comm_size (MPI_COMM WORLD, &D):
T s 74 MPI Barricd (MPI_COMM WORLD
g Includes 1 === — — )i
=52 MPB
222 matrices . i -
m blasglue.h if (my rank !'=0){ =
- #
m eigensolver.h /* create message */ =
m inmin.h sprintf (message, "Greetings from process %d!", my ra
[ matrices.h H=E = W U
[l scalar.h /* use strlen+l so that 0' get transmitted§/ [
e <] n |EY
€] blasglue.c
[€] eigensalver_davidson.c Pri.. |C ‘Pr... O... . ﬁf-ﬂ B... &2 = O || Barrier Errors &2 i ¥ —d
@ eigensolver_utils.c H h H P . "
8 egersalver.c - Barrier matching setst = e e hein | F
[il = I m Barrier Matching Set Function Filename Linel Error - LE=r =
Barrier testMPIbarrier.c 8 1 Path 1 (1 barr!er(s))
441 MP1 Barriers i 7708 Barrier testMPIbarrier.c 8 4 Path 2 (0 barrier(s))
; N =% Error main testMPL
Function Filename main testMPIbarrier.c 43 L @ - ber of barriers)
v sy main testMPIbarrier.c 33 oop {dynamic number of barriers
W main testMPIbarrier.c ma!n tesiMPIbarr!Er.c =
Y main testMPTbarrier.c ma!n tesIMPIbarr!er.c =
Y main testMPIbarrier.c ma!n tesﬂ“'lPIbarr!er.c 2
Y main testMPIbarrier.c main fesiEihaier R 5
1] Barrier testMPIbarrier.c
|3 —— [2] (&, il ] B3| il (2]
; pe
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3. MPI barrier analysis: walk ast (new bottom-up); graphs
we build (call graph, control flow graph, data flow

dependence graph)

public int Vi Sit(1ASTDeclaration decl)

29

String filenanme =
decl ar ati on. get Cont ai ni ngFi | enane()
i f (decl instanceof |ASTFunctionDefinition) {
depth ++;
| ASTFuncti onDefinition fd =
(I ASTFuncti onDefi ni ti on)decl arati on;
| Cal | GraphNode node =
new Cal | GraphNode(file_, filenane, fd);
CG_. addNode( node) ;
return PROCESS SKI P;

i f (decl instanceof | ASTSi npl eDecl arati on){
depth > 0) return PROCESS SKIP; //not gl obal
ASTSI npl eDecl arati on sdecl =
(I ASTSi npl eDecl ar ati on) decl arati on;
[* if the declarator is null,
then it is a structure specifier*/
i f(sdecl.getDeclarators() == null)
return PROCESS_CONTI NUE;

| ASTDecl Speci fi er spec = sdecl. get Decl Specifier();

i f(spec instanceof |ASTConpositeTypeSpecifier ||
spec i nstanceof | ASTEl aborat edTypeSpecifier ||
spec i nstanceof | ASTEnumerati onSpecifier)

return PROCESS_ SKI P;

/1 collect global variable declarations
Li st<String> env = CG_. getEnv();
| ASTDecl arator[] declarators =
sdecl . get Decl arat ors();
for(int j=0; j<declarators.length; j++){
i f(declarators[j] instanceof
| ASTFunct i onDecl ar at or)
conti nue;
| ASTNane n = declarators[j].getName();
String var = n.toString();
i f(!env.contains(var))
env. add(var); // add gl obal variable
}

}
return PROCESS_CONTI NUE;

}

leave() enables bottom-up traversal
(CDT 3.1.2)

public int |eave(l ASTDecl arati on decl arati on)
{
i f (declaration instanceof
| ASTFunctionDefinition) {
depth --;
return PROCESS SKI P;

}
return PROCESS CONTI NUE;
}
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PTP (PLDT) Syntactic and Static Analysis with CDT
5. OpenMP common problems

OpenMP analysis includes

common nhroblem discover\
1

I

—
= C/C++ - openMPproblemsDemo.c - Eclipse SDK - C:\ews\runtime-sc06
File Edit Refactor Mavigate Search Project Run  MPI Artifacts OpenMP Artifacts  FieldAssist \MH&IE

f-le ! ® (@ & d- 6 $-0 - h® @W 05 - 810 -i-wo-
B CIC++ Projects &% Navigahur| = B | g openMPproblemsDema.c 53 €] openMPprablemsOrig.c | openMPproblems.c = =08 EE Outline &2 Maloe...| =0
e @ |« 2] AR e ¥
[#-[== MyCProject [a] {/int ** g [1 11/ ® forCheckd
&' #-T=5 MyMPIplusOpentP int i=1, j ; ®  barrierchecks
B--{gﬁ >MyOpenMPproject [lexcvs 1.lexington.ibm —
(2 Indudes L EpratnaFenpRpa Ea Lo RO
= Debug for (i=0; i«3; i++) {
(=% >other =
G votherz E E T o. ﬂri.allel for /{ <== OpenMP problem O
E"E, =concurrency.c 1.1 {ASCIT 4kkv) fo'_rtj=1: J<10; 3+4) {
[ =openMPproblemsDemo.c  (ASCII k) Bl =
: [} testopenMPfunctions.c 1.1 (ASCII ki i
0} | B ’
¥
{® Help 22 ~ 0| woid barriercheck4() 3
LAl B IESHE NG| B
int i, j»
omp_]n_paralle] % #pragma omp parallel for =
) ) ) for (i=0; i«3; i++) { -
int omp_in parallel (void) b #pragma omp barrier f/{ <== COpenMF problem
}
This function retums non-zero if it is
called within the dynamic extent of a ' @
parallel region executing in parallel;
otherwise, it returns 0.
thlems|(nnsnle|Prupernes (’ OpenMP Problems 3 OpenMP Artifact View i ¥=0
Description Resource In Folder Location
4 For directive embedded within another parallel for or parallel sections openMPproblemsDema.c C:lewslruntime-sc06\MyOpenMPprog... 13
ETTE @ Barrier directive not permitted in region extent of for, ordered, section... openMPproblemsDemo. ¢ Ctlewslruntime-sc06\MyOpenMPproj... 25
[E All Topics %’1 Search BB Related Topics
L0 Bookmarks [ Index &l o ] B

0" | Writable | Smart Insert | 13:57

= We will construct a control flow graph
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Control Flow Graph

r
mw &ELQIOE@ME‘ILE

| p = .
f MPI :Bg[up,[[}
m%urce 4\ -0
Int dest : .
* o T
Inttag=0
I Q&T =0 source = 1
Char mEfSBQEH 00], *tmp l or
MP! lﬁﬁll};ﬁ() <
MP_Siatus status SOU[EE‘\D;
()

mj’%nay % /MEI Barrier() Mmﬂ_ Recy

(join block)
array = mallog() | l

l inali ++
_ mjfmu source
(A ]

(B

(B
|

freef(array)

}

return O

|

exit
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5. OpenMP common problems: how/code

package org. eclipse. ptp. pl dt. opennp. anal ysi s...
cl ass PASTSenmanti cCheck {
private void forCheck( OVWPragnaNode pnode)

= During artifact analysis, a Control {
Flow Graph is constructed. PASTOVPPr agma pragma = pnode. get Pragma() ;
= ASTNodes for #pragmas are created. OVPPr agmaNode parent = pnode.getParent();//cfc
bool ean err or Found=f al se;

= After analysis is complete, pragma

_ whi l e(parent!=null) {
nodes are inspected to make sure

int type = parent.getPragma(). get Type();

they don’t try to implement i f (type==PASTOMPPr agna. Par al | el For){

disallowed features handl ePr obl enm( pnode. get Pragma(),
= For example: don't allow a #pragma "For directive enbedded w thin another

parallel for within another. parallel for or parallel sections",

OpenMPEr r or . ERROR) ;
error Found=true; break;

}

parent = parent.get Cont ext Predecessor();

}

return;
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= CClHPSE

Links

CDT homepage
» http://lwww.eclipse.org/cdt

CDT newsgroup
» eclipse.tools.cdt on new news.eclipse.org

EclipseCon C Development Track
» http://lwww.eclipsecon.org/2007/index.php?page=sub/&area=c-devel

Parallel Tools Platform homepage
» http://www.eclipse.org/ptp

Shameless plug

» Go see Beth’s short talk “Developing Parallel Programs - PTP's PLDT” at
2:00 PM in Room 210
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