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Session Surveys

Help us help you!!

* Oracle would like to invite you to take a moment to give us your session
feedback. Your feedback will help us to improve your conference.

* Please be sure to add your feedback for your attended sessions by using
the Mobile Survey or in Schedule Builder.
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Using the Oracle
Solaris Studio IDE

To Dive Deeply into HotSpot JVM Source Code

Dmitry Zharkov
Software Development Senior Manager

Vladimir Kvashin
Principal Software Engineer

Oracle,
Solaris Developer Tools
October 29, 2015
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Safe Harbor Statement

The following is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upon
in making purchasing decisions. The development, release, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.

t_(i) JavaOne
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Session Agenda

E» My challenges as a developer, and HotSpot JVM
E» Mixed Language Development with Studio IDE
E) More highlights about Studio IDE

) Live Demo!

B) Summary and Q&A

t_ii) JavaOne
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My challenges as a developer

* | develop my applications using OpenJDK

— And sometimes to debug my app,
| need to dive into OpenJDK

* I’d like to contribute to HotSpot JVM
— | will certainly need to dive deeply here

* My codebase is a mix of Java and C/C++

— Moreover, it is very big

* My target platforms are... many!
— Windows, Mac OS X, Linux, Solaris, ...

((.
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HotSpot JVM - facts
* Oracle’s JVM for desktops and servers
* Open Source, a part of OpenJDK
* Multi-Platform
* HotSpot is written in C/C++
— OpenlDK is a mix of Java and C/C++
* 16 years of development Ope nl DK
* 3.3K: all C/C++ part of OpenJDK
— 1.4M lines of code

£, JavaOne | o
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Developer expectations

I'd like to edit/build/debug in same integrated environment
With Java and C/C++ mix, like OpenlDK is

| need an IDE which works fast
With a really big codebase, like OpenJDK has

My work platform is...
Why should | stick to a particular one?
Let me choose!

c,_i) JavaOner
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I’d like to be effective at work

* But, is there any IDE which can support my challenges

... and meet my expectations?

g) JavaOne
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So... which IDE?

* There is one!

Oracle Solaris Studio IDE

Turning on modules...

ORACLE’

Copyright © 1990, 2014, Oracle andfor its affliates. All rights reserved.
Oracle and Java are registered trademarks of Oracle andior its afillates.
Other names may be trademarks of their respective owners.

t@ JavaOne

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |

< ORACLE'



‘fg JavaOne

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |

S
=
—

—_— ORACLE’



Mixed Language Development

* Java code and native (C/C++) code get mixed

— Call native code from Java (( )
. . . * @param args Command-line arguments
— Use Java objects in native method <) ; outpur elto, worlar”, then exit
Qe public class HelloWorld {

< public static void main(String[] args) {
System.out.println("Hello, world!");

* Why call native code? ]ava}}

— Hardware and platform features
— Existing native code base 533 C} ot << atte, sotan

— Legacy binary
— Performance concerns... really faster than JIT?

* NI, INA

t_(i) JavaOne
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JNI vs INA —w/o Studio IDE

Easy Works for | C/C++ experience GOO(.j for
L . . Speedy| complicated
to use | existing binary | NOT required
C++ code
JNI ' \
JNA \ ) \

t_ii_) JavaOne
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JNI vs JNA — w/ Studio IDE

Easy Works for | C/C++ experience GOO(.j for
L . . Speedy| complicated
to use | existing binary | NOT required
C++ code
I ¢ v v
JNA \ ) \

t_fi_) JavaOne
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Studio IDE: Unique IDE for Mixed Development

Projects = | Files

| Services

= [ Javaspplication]MI1 java x|

¢ & Javadpplication]NI1
9 [E Source Packages

I
b4
(5]
"

o [ javaapplicationjnil

1 package javaapplicationjnil;

|6t Javadpplicatianltiy i 2

o [ Libraries Sl
Cut Ctri-X
Copy Ctrl-C
Paste Ctrl-V
Compile File F9
Run File Shift-F&
Debug File Ctrl+5hift-F5
Test File Ctrl-F&
Debug Test File Ctrl+5hift-F&

Generate |MI Library Project

Add

Delete Delete
Save As Template...
Find Usages Alt-F7
main - Mavigator > Refactor
Members - Eeanlnfo Editor...
¢ @ Javatpplication]MI1 File Members Ctrl-F12
q]) boo(int param) : int| File Hierarchy Alt-F12

{h food

History

() main(String[] args)
(p roo(double param)

Tools

Properties

[ OISR [

ic class JavaApplicationINI1

public static native void fo

public static native int boo

public static native int roo

public static void main(Stri
foo(Q);

boo(1);
roo(1.0);

(=] Usages " Eﬁ Call Craph " Debugger Console " @ Cutput " Macro Expansion

t_(i) JavaOne
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. s .
Projects x|Files |Services | Classes |

0]

¢+ & JavaApplication7
¢ @ Source Packages
¢ B javaapplication7
& JavaApplication? java
o @ Test Packages
o & Libraries
o & Test Libraries
- & jdk java_src
¢ [B3Open|DK (Native)
¢ [Bsjdk_trunk - /nome/fvkvashin/testcodeyja
o~ [@ .jcheck
o[ build
o Bscom
o [Ezcommon

L I»

@ corba
=
[« il I

-

[»]

socketTransport readPack... \Call Stack xle

Name

Erecv () =
I dbgsysRecv (fd=3, buf=0x7f535befd8c¢
Erecv_fully (f=3, buf=0x7f535befd8cc \"S\|=
CsocketTransport_readPacket (env=(
[Ctransport_receivePacket (packet=0x7f53| |
Hreader (jvmti_env=0x7f53b8008578, jni_¢

O )vmtiAgentThread::call_start_function (thi:

[ )vmtiAgentThread::start_function_wrappe =
[«] Il ]

[»]

dEj Disassembly(socketTransport readPacket) x[%5@socketTransport.c x KIDN[R2]=1
|Source | History | R@-8- QR FBE #&% S 00 & 450 ®
j=iele] T =
689 i
690 static jdwpTransportError JINICALL
691 [ socketTransport_re
692 jint length, da hage =
693 jint n; ? @env L |5
694 ? @*env |
695 .* packet can't Ereservedl B
696 [J if (packet == - - 1
697 RETURN ERR( DGetCapabllltles UX Lew |
698 } N BAttach n
699 @ StartListening e
700 : x ]
@i [ Stoplistening L) 1|
702 EAccept LM
;gi : ; i 0) "{E’ @IsOpen Wl E
- iE n:=== =—_
705 - packet ->t v EClose E l"':‘ o [' ~
< Il »
& » @ socketTransport readPacket » if (packet == NULL) » X
el | [ | | | Jea.] | I N -
Name I Executing function
E Thread 0x7f5378579700 (LWP 14994) pthread_cond wait@@GLIBC 2...|*
E Thread 0x7f5378478700 (LWP 14995) sem_wait
E Thread 0x7f5378171700 (LWP 14997) pthread_cond wait@@GLIBC 2...
& Thread 0x7f535bfff700 (LWP 14999) pthread_cond wait@@GLIBC 2...(—
I Thread 0x7f535befe700 (LWP 15000) recv u
EThread 0x7f535bdfd700 (LWP 15002) pthread_cond_timedwait@@GL...| |
FlThrand N TFEDEIAF~AT7NN L1 AND 1T ENNDY nthhvraad ~and FimaachaaisAAAEC] !
JavaApplication7 (debug) | running... |® | 696:14 [ INS
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Studio IDE: Unique IDE for Mixed Development

* Generate JNI library project
- With only a right-click on Java class!
- Regenerates header files If Java interface changes later

* Navigate from Java code to native code
- Both for JNI and JNA

* Debug mixed languages code:
- Seamless debugging of Java and native code
- Breakpoints, Step Into, Call Stack, Registers, Variables, Debugger Console etc.

t_(i) JavaOne
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Studio IDE and NetBeans

/’ ___________

! Studio Compiler

' (% Netbeans | R dlq o)
| <5 NetBeans Version DBX Debugger v 2
: Java control Integrated

| outh G i IDE OCI, Tuxedo

: ython, eneric support

| PHP

: HTML/JS C/C++, Integrated

|

\

Fortran Advanced
\ \ / Tools /
\
\ - e e e e e e s e .

{; JavaOne
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Studio IDE: Large Codebases

ORACLE’
DATABASE

* Low Memory Footprint

* Fast Parse Time

* Fast Search

Open)DK ,
3.3K files 7K files 16K files
1.4AM LOC 13M LOC 6M LOC

(C/C++ code only)

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |



Studio IDE: Platforms

ER’A&I;E' £/

ORACLE
SOLARIS

S~

IDE can also run on:

o
o

vbuntu

/

{; JavaOne
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Studio IDE: Remote Development
Increase Efficiency

" * Develop applications from virtually
any desktop environment

* IDE can remotely build, debug, analyze

t_(i; JavaOne

= ORACLE'
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Studio IDE: New Features

* Mixed Development has been integrated
* New Project Wizard
* Version Control support in Remote mode

* New Audits, Hints and Refactoring
— Including Secure Coding rules

* Call Graph enhancements

* |In progress: IDE for C/C++ in the Browser

t_(i) JavaOne

< ORACLE
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Studio IDE: Summary
* Best fit for developing with OpenJDK and HotSpot

— Tuned for Enterprise-class Codebases

— Mixed-Language Development

— Multi-Platform

— Cross-Platform Development: Remote modes

—There is already configured NetBeans/Studio project for HotSpot! (/common folder)

* You also get
— Code Editor With Rich Capabilities
— C++11 Standard Support

t_(i) JavaOne
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Oracle Solaris Studio
Learn More & Resources

* Main Studio page: oracle.com/goto/solarisstudio
— Free download!

* How to setup OpenlJDK in the IDE: https://dzone.com/articles/hack-openjdk-
netbeans-ide

t_(i) JavaOne

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |

= ORACLE'


http://oracle.com/goto/solarisstudio
https://dzone.com/articles/hack-openjdk-netbeans-ide

Oracle Solaris Studio

Please visit this Studio JavaOne session right next after this session, it should be
very interesting.

* Improving the Performance of Your Java Application: Getting Beyond the Basics
[CON8342]

— Thursday, Oct 29, 4:00 p.m. | Hilton—Imperial Ballroom B

t(; JavaOne
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Oracle Solaris Studio
Learn More & Resources

* Main Studio page: oracle.com/goto/solarisstudio
— Free download!

* How to setup OpenlJDK in the IDE: https://dzone.com/articles/hack-openjdk-
netbeans-ide

t_(i) JavaOne
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Integrated Cloud

Applications & Platform Services
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IDE — More Highlights

uote_1 - NetBeans IDE Dev 20110419-e74a70644161

File Edit Yiew Mavigate Source Refactor Run Debug Team Tools Window Help Search (Chrl+I)

Er— s B R et |

 Code editor PEHES D E

: Projects T Classes 1 = T Services Start Page x ] @ memory.h x T @ quote.cc x ] module.h x] |II| E] @ ‘ quote.cc - Hierarchy o x
=] Quate_1 - - = [=3 =] = quoke,co
. & = ATHFE| P SU 00 @,cpu.h
— Code Generation e N =
Customer 111 } /4 End of local namespace & (B, customer.h
Disk. L - [, lostream

Memory Q[ template<T> class Stack {

Module

T, c++config.h

@, istream

114 Has spedializatio

. . .
— I I Ig Ig tl I lg Stack<T= llj} 1T, ostream
Stack=double> 17| pwblic - [T, disk.h
Stack<ink > 118 T popii; - [T iostream
° System 113/ L 3 [+ @, list
F O I d I n main(int arge, char** argy) 120 - (L memory.h
operator <<{ostreamé, const Customerd, ) @[ template<> class Stack<int> { [ @, system.h

operator <<(ostream , const Modules: ) 12z public:
- operator <=<{ostreamé, const Systemt: ) 123 int popi();: =
-8 CrcygwiniliblgeelieBe-pe-cygwini3. 4. 4lindude lz4| - 2

L] L]
— N a V I at I O n 28 Cieygwinilib\gecl686-pe-cygwini3.#. Alincludelc++ 125 =
tewplate<> class Stack<dowale> {

2B Cricygwiniusriinclude
127 public:

128 int popl};

b OBBEREREBET

o
ol
[

i Stack <T> - Navigator N x

— Formatting J— 5

By StacksT 1315 int main(int arge, char® argv) {
- ack<T>

132 if farge !'= NOM PARLNI) {
5 Stackedouble> 133 return EXIT FAILURE;
H-[ Stacksintz 12 3
i cpuh 135 cout << "Support metric gquote program” << endl << endl;
o o prod:
@ cstdib 136
T customer.h 137 fetchCustomersList();
I disk.h 138
& iostream 139 int discount = -1; i
-G lisk 4| i} ] 3|
@ main(int arac, char** argy) : Macro Expansion of quote.cc g x [ Terminal - vv159170@192.168.1.33 ¥ x
' memory b {g int main(int arge, char®* argy) { A |8 [rviso1700Lenove: -/devareas la -
T systemh if (arge != 4] = @cocal log
|@| return 1: = drwxr-xr-x 8 vvlSS170 umcp 4096 Z011-03-27 ZZ:45 .
_D v dryxr-xr-x 74 vvl5S170 umep 4096 ZO0L1-04-15 ZZ:Z5 ..
COUC €< "SUPPOrT Werric guote program” << endl << endl: -ry-r--r-- 1 vvlS3170 uucp 0 2011-03-13 £3:17 il8n-check.log
4 droxr-xr-x L2 vvlS9170 uucp 4096 2010-12-20 10:51 java
& fetchCustomersList () ; ~ro-r--r-- 1 vvl59170 uucp 315 2010-09-05 22:10 netbeans_clusters
—Fw-r--r-— 1 vwl59170 uucp 295 Z011-04-19 Z1:40 netheans clusters. orig
int ai 6= 1 lrozrwxrwx 1 vvlS9170 uucp S 2010-12-03 23:59 opt -+ fopts
Lk siswonn : drwxr-xr-x 14 vvl59170 umcp 4096 z011-04-07 17:20 osprojects
string customerNamwe: drwxr-xr-x 896 vvlESl70 uucp 36864 2011-04-07 17:15 release?0 4
droxr-xr-x 23 vvl5S170 umep 4096 Z011-04-13 22:0l sputnik i
do 4 droxr-xr-x 5 vvlS9170 uucp 4096 2010-12-04 00:57 toolshg
outCustomersList(); druxr-xr-x 785 vvlS9170 uucp 36864 2011-04-19 20:1l trunk
cout << "Enter customer name: " L] wrlES1T0ALenoyo : - fdevareas |:| =
Mumber of expansions: 3 w
L1131 |ms

t_(i) JavaOne
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IDE — More Highlights

* Rich reverse engineering capabilities

— Find Usages
— Call Graph
— Macro View

— Include Hierarchy | | | -

(& array truncate
? i prucess_request| refresh _loop

— Class Hierarchy ¢ %) read_entries_from_cache " <l /

Nl

-] % refresh_visitor
o G} refresh_cycle
¢ R} read_entries_from_dir

|respnnse_refresh|

¢ &) refresh_visitor |refresh C';CIE|
¢ % refresh_cycle =
o %G refresh_loop : refresh_visitor

¢ 8@} response_refresh
read entries from_cache

o 5@} process_request

read entries from_dir |
i array_truncate

¢
= m Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |
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IDE — More Highlights

* Code Refactoring support

Refactoring X |

9 forms.hpp

Update reference to Form
Update reference to Form
Update reference to Form
Update reference to Form
Update declaration Form

Update reference to Form
Update declaration Form

Update declaration ~Farm
Update reference to Form

[¥] Update reference to Form
4 I | [ »]

oo B e 2 &

me

[4]

Do Refactoring cancel

t(; JavaOne

< ORACLE'
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forms. hpp 2/25
' Return # of key-vs102 102 ' Return # of key-value
int Size(vold) const; 103 102 1int Sizelvord) const;
104 104
' Insert inserts the 105 105  Insert inserts the gz
" value of the key 1106 106 " value of the key 15
const Form *Insert(c 107 107 const AbstractForm *Ins
168 108
'/ Find finds the wvall1@5 108! s/ Find finds the wvalue
// The dictionary 1s (118 118 ;// The dictionary 1s NOI
;| _const Form *operator 11l 111 const &bstractForm *ope
] DIo220 1320
37



IDE — More Highlights

* Visual Debugging

t(; JavaOne

< ORACLE'

O

@O0O0EMmES

ngs_sewer.c x| I blocking_queue.c X|

[« [=][E]

| Source | History | R E-F- QAR FEN #L % 9 00 & =@ 3
1308 if (rp_thread count = 1) { ==
1300 blocking queue 1nit({&req_queue); -
1310 for (curr_thread = 0; curr_thread = rp_thread count; curr_thread++)
1311 trace (TRACE_FINE, "Startipe—theosd #2d iou _ciuee theasd).

- : thread thread]={no =1, id = 0
1312 rp_threads[curr_thread].nlZ P rff E[CWF—, readl={no ' }|
o3 pthread_create(&rp_threads[curr_thread].id, NULL, &rp_loop, &rp
1314 I =
1315 trace(TRACE_INFO, "Started %d response threads\n", rp_thread_count)| ™
q - 1 —

| I
|4 Il | [y

} @} startup } if irp_thread count = 1) } then } for (curr_thread = 0; curr_thread < rp_thread count; cur %

Variables X | Ereakpoints | Sessions | Qutput | [=]
@ Name | Value
<Enter new watch= (-
© ? 4 basedir 0xB8059118 "“/homefvkvashin/ netbeans/remotefs/0" =
O *basedir 47 ' =
¢ curr_thread i} =
*Qnew_sigactiun -} =
Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 38



IDE — More Highlights

* Smooth Integration with popular VCS tools
—GIT
— Mercurial

. Su bversion [ Graphical | Textual |
Base (BASE) 1/4 Locally Modified (Based On LOCAL)
= llll; zb,\j —— (. . __|.____ _' T
1 elze [ 264 % | 260 p = decode_1int(p, &ad); el
T p = "] 1 T 251 1t (*raw_request == FS _REQ SERVER INFO) 1
return NULL; 266 Zi2 path_len=0; |
} 267 253 po=" =|-
f/soft assert(*p == 268 254 I else 1
b = decode intl(p, &pat B0~ 265 sott aﬁﬁert{*p == ' ', "incorrect reguest
F (p = NULL) {' 5 570 B 265 p = decode_int(p, &path_Llen);
return NULL: 71 267 1t (!path_len && *raw_request != FS_REQ Q
1 ’ 279 268 report_error("wrong (zero path) regue
1t (!path_len && *raw_ 273 i?g ) return NULL;
report_error("wron 274 S )
return MULL; 275
1 276 272 by
¥ 77 273 //fig_request-=kind = request-=kind;
} 75 274 //soft_assert(*p == ' ', "incorrect request forma
fFe ran e i q o = ranlec = 275 |
! I-\Ja_l _'“'ll'l_'.‘:'t-'- Pll-l'l =1 '.'II'I'Jt-'- i;g 2?5 ot 1l am — ot fFo bt ae et e P o S T :
|4 I | v et Y| T | 0
¢ :
— lm Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 39
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IDE — More Highlights

* Integration with
static and dynamic

analysis tools

— Code Analyzer

— Performance Analyzer
— Thread Analyzer

£ P ]avaOne

ORACLE’

Projects Files

Data Races and Deadlocks. .

XI—EI @ potential_deadlock.cpp x|

Analysis complete, see results below

3 1 deadlock detected details

&P Mo dataraces

| Source ” History | @ @

AQdEw %

(kh

12 int varl = @;
14 int varz = 9;
15 pthread mutex t mutexl
16 pthread mutex t mutex2

PTHREAD_MUTEX_INITIALIZER;
PTHREAD_MUTEX_IMITIALIZER;

17
18 B extern "C" wvoid *threadl(void *arg) {
19 int* p = (int*)arg;
20
21 it (*p == 1] {
£y pthread mutex lock (&mutexl);
Thread Usage 23 varl = 1;
2 B Threads 24 sleep{l) ;',-" or some l::-1g code
W Lock waits o] } @ threadl } if t*p l] } then }

Output Thread Analysis Tool X|

5 Potential deadlock

threadlivoid® arg) - Mavigator X|

@ maini)
mutexl
mutex2
threadlivoid* arg)

|9 B8 Lock held: 8061c40

@ threadl at potential deadlock cpp:22
%) thread hj start routine in thread h
@ _thrp_setup in _thrp_setup
%2 _lwp_startin lwp start

¢ B8 Lock requested: B061c23
@ threadl st potential_deadlock cpp:25
B thread_hj_start_routine in thread_h
@ _thrp_setup in _thrp_setup
B _lwp_start in _|wp_start

o B8 Lock held: 8061c28
@ threadl at potential deadlock cpp:30

4 I

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |
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Studio IDE — Cloud Development Support

* Everything is moving towards Web and Cloud development

* Studio/NetBeans IDE provides:
— Web languages support
e HTMLS, JS

— Frameworks
* Node.js is available, Docker is in the plans

— Web IDE Vs \
* Java and Web languages are available \/

* C/C++is in the plans
* Both for Public and on-premises clouds

t_(i) JavaOne
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Performance Analyzer
Optimize Application Performance

\Views (+)

peoi Selection Details

* Quick identification of e —
bottlenecks with intuitive Ul | rimesen o

Crrerview ]
' e

¢
& T
/|

©

1] Experiment Name: arallel-bucket-sort.x, PID 24778]
Event Type: Clock Profiling
Leaf Function: <0MP-implicit_barrier>
Timestamp (sec): 2.607162
LWP: 5§
Thread: §
CPU: 4
Duration {msec.): 0.997
Thread State: [[] Usex cpu

* Rich set of performance Functions
m et ri CS Timeline

Call Tree
* Easy profiling with remote Source
and cross-platform analysis Callers-Callees

Experiments

* Supports C, C++, Fortran, s
Java and OpenMP

| e ¥ i
4 Call Stack - Timeline

1 <omp-implicit
So0rt parallel |

| MATN, line 15 i

1.3

I 3
L/

Processes

More Views...

Local Host:

Working Directory: ...Jdemo Compare: off Filters: off

t_(i) JavaOne
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Studio 12.4 Code Analysis Tools

Previse

Source code analysis

Beyond array bounds access

Freed memory

Memory leaks

No change to the executable

int a[5];

for (i=0; i<=5; i++)

printf (“%d\n”, a[i]);

cf_fi) JavaOner

< ORACLE'

Discover

Memory corruption detection

Uninitialized memory and
beyond array bounds access

Heap, stack, globals
Points to allocation&free code

Memory leak APIs

char *z = (char *) malloc(1)

1.°.|;ee (2);

Uncover
Code coverage

Source line granularity
Orders functions by priority
No recompilation

Accumulates coverage over
multiple runs

if (unmet_condition)
Yy =@’;

printf (“*y = %c\n”, *y);

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 43



Code Analyzer

Ensure Application Reliability

Caode Analyzer pythia
File Wiew T ¢ Help
Open &nalysis X |7 Resuts x| Details Windowe x| $¥t1 _lbe X ¥i|0
. o D rI| : Showing 1 Issues Show: | Snippets | Reviewed | lgnored | New | Fixed
* Synthesizes results from e — | -
Dynamic (1) | | @ ABR Beyond Aray Bounds Read: at address Becc3eb (55535 bytes) on the heap L1]
? ¥ Severity

static, dynamic and coverage

| @ ABR Beyond Array Bounds Read: at address ScccSeh
analysis tools '

fexport/sheldonfopenssliiopenssl-1.0.1 fiss1A1 lib.c: 2586

2583: /% Enter response type, leng
2584: *bp++ = TLS51 HE RESPONSE:;
sZn(payload, bp):

mnencpy (bp, pl, payload):;

bp += payload;

e * Bug type: ABR

ABR (Beyond Arr
D ABEWVY (Beyond Arr
[ ] oLP (Overlapping
[ ] UMR (Uninitialized

* Advanced error filtering and
sorting

T t1_lihc (1) >

S— |
¢ [ Allocated At Stack (size 17,736)
@ default_malloc_ex =t mem .o /9
T CRYPTO_malloc =t mem o 308

* Source code viewing and
hyperlinks
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