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Source code

1 CREATE OR REPLACE PROCEDURE demo_special_ types
15

-- BFILE

v_bfile BFILE;

v_bfile len INTEGER;

SIS TRT RV N

F—HEET Y 7+ 5HZ LT, Visual Expert 13, 47 7 VRS 2 8GE AT 5 2o b+~ &
FEOEXBHETADITESILET, HilzT

o —HOTF—TNTIL, —EBRY—r AT OO ICELSHBITF2HEH L T 5,

o HIWMZI-TEZSENAZVEFRLLS EHMIZITa— Rk TLHEND)

o BELHL., IEWICEW., BURORNWT XA R « 7 40— /)L RIZCLOBIZEHTEX 5D TIIRWEAH
M

ZD X HIZ, Visual Expert iX. 2— FOEF|(IMZ, BENRERIZOWNWTEZHMEZRIELES, ¥
AT T LT, BHEESNZEE BLOWEGR, :rLWA A7) ZERELTHALZENTEET, 21
HOEFIT, WOBFEOKAE ST CHEH S ET,



AT v T4 EEOREN

HAY

RIBZMET 572012, ZBALOT X TORMRZ THIT D,

fIEEETLH (BB EET 250 E) BDikEST2L, EOEENE ZITHRET 20+
DREND D, ZNBEEINTHY, BATHICMPZES 2N E D ICT LD HERICHETH S,

Bl 202, BIESN B EEZXHB D W) Z ik, ZOBEBKEFOETIXTOTFHREDOa—F
FEETAZEEZEWRTA, LL, 2607 ad —I % — 3oL CHLREONE &5 mrEedt:
NHOET, INOLTRTOELEDORERET = 7 THXLERD D,

[FRIZ, LONGH 7 A% CLOBIZZEE T 221X, ZOW T L5 8ET 57 vny—U vy 2EH L, L
[Tz R—xrF (Ba—, £ ¥ — 7:~;<7‘ock“) T v THMERHY T,

YU BNRF IR, INS0OEEE < v B T T DOIXFERBND, EEOKRERR GESTZ O

L. #EREDT—TNIATLEBHEID) DALy REFEETEELRITNIER B, F—aREANT

WHDIL, BREEZRELT, TAFOAET, FHSHTWARhoza— FO—EBICMBENH D Z L 2% A
THZ LT,

EVaT Ve X ANR—NMX, XEXZELELESRE0) EWSTEMIS, A VEF 7T 4 T2 Es5
WTELET:

7V s b (BECHIR L) ABRINL CRBE T 25179 5 &, Visual Expert 320D F T =
7 bEBRITIZTRTCOFIT V=7 b —EHR R LET, #lZIE /customer_name'sl|z % | /=45
& Fora—2r FPIU— Ea— Ny o= E0? EDR 2 Y TR BEER
ML T B0°



Where is a column used?

] PRODUCT 1 Elprocedure ProductsByCustomer(Customer_Id in NUMBER )
Columns 2 is
o 3 prod_name  wvarchar2(5@);
NAME 4 prod_size  warchar2(5e};
5
UNIT_FRICE 6 cursor ¢l is
/ Impact analysis 7 SELECT product.id Pid,
1 L] <DEFAULT DATABASE> 8 product.name prod_name,
y . - .
EAL- PRODUCTS o g = sum (sales_order_items.quantity*unit_price)
Column - s"O:Se_Iact 10 FROM customer,
o
“Unit_price” a ?:’_]CHECI{FF{DDUCT 11 product,
ﬁ PRODUCTS 12 sales_order_items,
[E¥) ProductsEyCustomer 13 sales_order Reference to “"Unit_price”
sl 14 WHERE ( customer.id = in the procedure
Procedure using .:s"?:Seled 15 ( customer.id = sal P
this column @jLIp:IEte:'roductPrice 16 ( sales_order_items.id = sales_order.id)and
Py L/Update = 17 (pid = sales_order_items.prod_id)
B CreateProduct 18 GROUP BY Pid;
.- sfﬁ’lnsed 19
A column has changed: what's the Impact on my code?
Find all references to a column or table.
Make sure your application never breaks when your schema evolves.
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CRUD~ N w7 A TIX, 77— 48T 2B E T — 2 ZHAEZRL, £ 70—V ¥y TETI
n5#ED % 4 7 (Create/Read/Update/Delete) #F57&E L £,

Which processes access my data?

CRUD MATRIX Tables Called

Calling Object

EMPLOYEE
PRODUCT

CUSTOMERS.DeleteCustomerByld Procedure
CUSTOMERS. InsertCustomer Procedure

This procedure CUSTOMERS.UpdateCustomerName |Procedure
Reads and Updates EMPLOYEES.DeleteEmployeeByld Procedure D
the table “Produect” EMPLOYEES.UpdateEmployeeMame |Procedure RU
PRODUCTS.CreateProduct Procedure
PRODUCTS.DeleteProductByld Procedure
EEOADLICTS Drnrlllrl'r.R\r.ancl'nmnr Procediire R
PRODUCTS.UpdateProductPrice Procedure RU
EMIPLOYEE_COUNT TTIEEET R
TRG_ORDER Trigger R R

O | CUSTOMER

s
[

| -y )

Generate a CRUD MATRIX (Create / Read / Update Delete)

Get an Overview of Process/Data dependencies:
which programs access which tables,
with what type of 5QL {Create, Update...).
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Compare different versions of your code

Select 2 versions of your code

| [[E]= | Hao (Code Analysis) jcumentation Comparison Search Settings Layout Help
Current Code Analysis \Compare With Analysis
2017 04 11 - 03:49 - Analysis15 - Version 2 | ~ 2017 0411 - 02:57 - Analysis14 - Version 1 |~
Settings
Mavigation Bar r x Main view 4% Source Code View B x
Choose a Scope J[CICME= @© @) ~ [ search into: PRODUCTSBYCUSTOMER pla| ]
(all procedures in that case) [ Tables 1 CREATE OR REPLACE Procedure PRODUCTSBYCUSTOMER( custo a
Is

— Views 2
[ ¢ Select Stateme %Swoms 3 BEGIN
sﬁil" Insert Statements #j Functions 4 OPEN p_ref FOR
U S Pru:edur&:- 5 SELECT product.*®
si0 Update Statements T ros 6 FROM SALES_ORDER_ITEMS
4 Compare all procedures 5 i
Sﬂ‘ Delete Statements — - DATABASE- [ join customer ¢ on customerId = c.id
= El:'jLDYEéS 8 join SALES_ORDER so on so.Id = SALES_ORDER_ID
Impact Analysis ~ 3 'SF S —— g join product p on PROD_ID = p.id
Objects changed listed here USF:DELETEEMPLDYEE }[1]
Green = new IREd = removed 1 ﬁPP‘GDUC S 12 WHERE c.customerId = customer and c.Name="fest’;
Blue = modified objects 4 ReaduataByCuat Tha  EXCE
: éjP_F‘t:oErL‘J.CTSBYCUSTDMER s WHEN OTHEWS, THEN

tion_error(-20801,'§n error was encou

Code Review w 3 ‘\L 5 raise_app
|J Schemas ] END;

Code Comparison -~

B comsepcnive | Grosen .
mpare procedures Packa . p .
i Packages == For modified objects, changes

are highlighted in the code |
Green = new / Red =removed

Line Mo: Ln 1 |Column: Col 1 |Characler: Ch1
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2. TOWERELHHE L,
3. a—FZarrr&AEKTS

Visual Expert Al — Explaining and commenting code

-
The ‘ProductsByCustomer’ procedure generates a list of products purchased by a specific customer (n} ]
Visual Expert can
1. The variables ‘Cust_fname’, ‘Cust_Iname’, ‘prod_name’, ‘prod_size’, ‘Prod_num’ and Picture_name’ are declared explain code,
to contain customer and product details. both from functional
2. Two types of associative arrays, customers_typ” & “products_typ’, manage data collections in memory. and technical angles.

3. Cursor ¢l defined to select product details and calculate total amounts from sales data.

4., The customer's first name and last name are retrieved from the "customer” table and stored in variables using a
"SELECT INTQ' statement.

5. If the first name retrieved for the customer is null or an empty string, an employee record deletion procedure
"Employees.DeleteEmployeeByld’ is invoked using "Customer_Id'.

6. The number of distinct products purchased by the customer is calculated and stored in "Prod_num’.

7. The procedure uses “dbms_outpu = S8 e B
output for the specified customer, ir .

1 procedure ProductsByCustomer(Customer_Id in NUMBER)
8. Additional selections and joins be .

2 | is

and customers, refining the output 3 Cust_fname varchar2[58); -- Declare variable to store customer's first name
4 Cust_lname warchar2{58); -- Declare variable to store customer's last name
5 prod_name  varchar2[58); -- Declare variable for product name
6 prod_size varchar2[58); -- Declare variable for product size
7 Prod_num MUMBER; |- Declare variable for product number

It can add comments inline, a Picture_name varcharp(58); -- Declare variable for picture name

to explain each step of the logic | ©

8  type customers_typ is table of varchar2(158) index by binary_integer; --

Define an associative array type for customers
type products typ is table of varchar2(158) index by binary_integer; --
Define an associative array type for products |
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B DeleteOrderByld

Call Graph Execution Time

I sﬁ Delete I ps
we ||/ FK_SalesOrderltemSalesOrder
1. .‘??_J TRGE_Sale_ORDER_ltems 741 ps
L g ? Select 15 ps
1+ 551 Execute FO2 s
I l=j_:|' LogDeletingSalesOrderltem 214 ps
I sﬁ? Insart 84 ps
I h:‘_]' Getbetionld 44 s
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Visual Expert Al — Improving performance

Visual Expert flagged this query because it uses CROSS
10INS, which affects performance and maintainability.

15 SELECT product.id pid,

16 product.name p_name,
17 sum (sales_order items.quantity*unit_price)
Pamount

12  FROM customer,

Then, it suggested to replace it with INNER JOINS. ~product,

This avoids generating a Cartesian Product and : sales_order

improves response times...

sales order_items,
22 WHERE ( customer.id = Customer Id ) and
23 ( customer.id = sales order.cust_id ) and
24 ( sales_order_items.id = sales_order.id)and
25 (product.id = sales order_items.prod_id)

26 GROUP BY product.id ,product.name ;

14
15
16
17
18
19
28
21
22
23

cursor cl is

SELECT product.id Pid, NS
product.name p_name,
sum (sales order items.quantity*unit price) Pamount
FROM customer
INNER JOIN sales_order ON customer.id = sales_order.cust_id
INNER JOIN sales order items ON sales order.id = sales order items.id
INNER JOIMN product OM product.id = sales_order_items.prod_id
WHERE customer.id = Customer_Id
GROUP BY product.id ,product.name ;
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42 Code Inspection [] Documentation @ Cod
- HE) = — N
Dashboard ;
¢ Reliabilty Key Indicators
@ Security
£ Mainainability Analysis Date Size Reliability Security Maintainability Comments

» {@ Issues found

» f5y Remediation Cost

» (3, Technical Debt

, @ C:\ProgramData\Novalys\Vi: th
PB

Apr 2025 172.4K 227 69 14.7K 56.7 %

CAProgramData\Novalys\Vi . . -
30| PLSOL lines of code bugs Vulnerabilities quality issues

Issues Found

Severity Type

. 25 ?S
-~ -
779
(‘« \)

104K 0 100 W Bug: 227

15K Issues Maintainability: 14.7K
M Critical 779 W Major: 3.8K Vulnerability: 69
W Minor: 104K Low: 0 +5‘| Since previous analysis e Security warning: 2
M Information: 3 B Metric: 0
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Visual Expert Al — Fixing issues in the code

#J TRG_ORDER
Code Inspection Issues

_ D — Here is a description of the changes... -

B CASE should be used rather than DECODE

B code elements must not be unused

B columns should be aliased

B8 CcROSS JOIN gueries should not be used

[ pead stores should be removed

B ExIT should not be used in loops

B FETCH ... BULK COLLECT INTO should be used

8 | 00P ... END LOOP; constructs should be avoided
Potential Solution

&' CodeRuleSolution : TRG_ORDER

= Loops with at most one iteration should be refact..
! Magic numbers should not be used

! Naming conventions must be applied

[ NULL should not be compared directly

B RAISE_APPLICATION_ERROR should only be used.

B 5qL JOIN conditions should involve all joined tabl..

B s5qL tables should be joined with the JOIN keyworc
! 3tring variables with no Size specification

=0 Tables should be aliased

[ Track breaches of an XPath rule

[ VARCHARZ and NVARCHAR?2 should be used

B weak REF CURSOR types should not be used

‘ ...and here is the revised code

The ariginal code uses a LOOP ... END LOOP structure that violates a rule that recommends
avoiding this type of construction.

It is preferable to use cursors to improve performance and maintainability.

The following points have been considered in the revised code:

1. Replacement of the LOOP ... END LOOP construct with a cursor-based iteration.

2. Improved readability and structure by eliminating loop errors and potential inefficiencies

50
51
52
53
54
55
56
57
58
59
68
61
62
63

open cur for Prod_name using temp_1, temp_2;
FETCH cur INTO prod_1, prod_2; -- Replacing loop with cursor.
exit when curNOTFOUND; -- Exit when no more data is available

if instr(prod_1, ".") = ©

then prod_1 := temp_1 || "." || cust_name;
end if;

If temp_1 is null Or temp_1 = "' Then

temp_1:=-CUSTOMERS.GetFullname(temp_1, temp_2);
sp_deleteemployee(temp_1)};
end if;

CLOSE cur; -- Closing cursor aftter use to free resources.
End If;
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%k A - A7 7 VOIEHETEE L O AR — b 54t R (18c ~ 23c)

Z 7 7 1 18c

FEHELE DI RE

o ILIEFT —FAY R — |+ (EDS) I DBMS_LOGSTDBY /{v 7 — U bEIESE L7-, EDS
DY R— " T 53T TD Oracle 77— # B L, iwEL R & > /31 F£721% Oracle GoldenGate T
FAT LTI R—= P ENDE LRV T L,

e DBMS_LOCK.SLEEP 7' o — ¥ x [33EHESE T,

ZERALTLZEW 112 DBMS_SESSION.SLEEP # il L T 72 &0y,

e *GET_MODEL_DETAILSPEE% T IEHESE,

o FEHELEYT T T A

o FHELE

GET_ASSOCIATION_RULES Bk
GET_FREQUENT_ITEMSETS Bi%%
GET_MODEL_DETAILS_Al %%
GET_MODEL_DETAILS_EM [¥%#k
GET_MODEL_DETAILS_EM_COMP Bi%&
GET_MODEL_DETAILS_EM_PROJ %k
GET_MODEL_DETAILS_GLM Bi%t
GET_MODEL_DETAILS_GLOBAL %%
GET_MODEL_DETAILS_KM %k
GET_MODEL_DETAILS_NB [¥%#
GET_MODEL_DETAILS_NMF ¥
GET_MODEL_DETAILS_OC [¥%#
GET_MODEL_SETTINGS B
GET_MODEL_SIGNATURE Ri%%
GET_MODEL_DETAILS_SVD [##%
GET_MODEL_DETAILS_SVM %%
GET_MODEL_TRANSFORMATIONS %%
GET_MODEL_DETAILS_ XML %%
GET_TRANSFORM_LIST Ffi &

F—

DM_CENTROID
DM_CENTROIDS
DM_CHILD
DM_CHILDREN
DM_CLUSTER
DM_CLUSTERS
DM_CONDITIONAL
dm_conditionals
dm_cost_element
DM_COST_MATRIX
dm_em_component
dm_em_component_set
dm em Yuy=zr i av
dm_em_projection_set
DM_GLM_COEFF
dm_glm_coeff set
dm_histogram_bin
DM_HISTOGRAMS
DM_ITEM

DM_ITEMS
DM_ITEMSET
DM_ITEMSETS
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dm_model_global_detail
= dm_model_global_details
= DM_NB_DETAIL
= DM_NB_DETAILS
«  dm_nmf_ &%
dm_nmf_attribute_set
DM_NMF_FEATURE
dm_nmf_feature_set
DM_PREDICATE
DM_PREDICATES
dm_ranked_attribute
dm_ranked_attributes
DM_RULE
DM_RULES
DM_SVD_MATRIX
dm_svd_matrix_set
dm_svm_attribute
dm_svm_attribute_set
dm_svm_linear_coeff
dm_svm_linear_coeff set
DM_TRANSFORM

= DM_TRANSFORMS

FRALTKEZSW . ROV ICET A 2 —2 A LET,

e DBMS_XMLQUERY /v 77— V3 dEHERE T,
ZHEALTLZ& : DBMS_XMLGEN

e DBMS_XMLSAVE /v 7 — 13 3EHELE T3, VEPLSQLRULE197 (527)
A L<£9 : DBMS_XMLSTORE

e Oracle Multimedia /< 7 — 2% L OV IEHELE T4 : VEPLSQLRULE201 (Bh1EH)

o ORD_AUDIO

ORD_DOC

ORD_IMAGE

ORD_VIDEO

*Z 7 < VF A5 47 ORDAudio

#Z 7<)V F A5 ¢ 7 ORDDoc

FZ 7 = /VF AT 47 ORDImage

FZ 7 v« =F A5 47 ORDVideo

/%% : Oracle SecureFiles & #— K/ 3—F ¢ fl>y — )1

FHEXS IR HE

o LTOH77m T LZDBMS_XDB /Ny 7 —U bR — h ZFL TV EHR A (Working)

VEPLSQLRULE202

o MEEZh~v v T

ADDMIMEMAPPING
T Rrvuay vy s
TRy —T Ly hvoEr s
7 KY—7
addxmlextension
CFG_GET
CFG_REFRESH
CFG_UPDATE
HilBRhttpexpiremapping
HIBR
TFTLAF~a <~y s
DELETESERVLET
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H—7 v FOHIFR
deletexmlextension
GETFTPPORT
GETHTTPPORT

7y PR RARA 2 b
SETFTPPORT
SETHTTPPORT

Ty hUAL = RFA b
setlistenerlocalaccess

O O OO0 O O O O O

ZfH LE 3 : doms_xdb_config
e UTL_FILE_DIR #I#i{t/XF A —#{Z DBMS_LOGMNR_D /X 7 — 2 THAR— FEINTWE
HFAERHLTKEZEW: T4V 27 M) - A7 V=7 b
e DBMS_XDB /Xy 7 —U b AR— k Z7eWiEd : VEPLSQLRULE202 (527T)
xdb_endpoint_http
xdb_endpoint_http2
xdb_protocol_tcp
xdb_protocol_tcps

O O O O

ZHA LE$ : doms_xdb_config

e DBMS_XMLSCHEMA /Xv r—y D7 7' v 277 5 GENERATESCHEMA 5 L O
GENERATESCHEMAS : VEPLSQLRULE203 (52 7T)
TR B2 L

e DBMS_XMLTRANSLATIONS /Xy 7r— 3R — F vk A : VEPLSQLRULE204 (52 7T)
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DBMS_SESSION.IS_ROLE_ENABLED Bi%3:H:%E T4 : VEPLSQLRULE204

ZEMA LT ZEV : DBMS_SESSION.CURRENT_IS_ROLE_ENABLED Z%7-1%
SESSION_IS_ROLE_ENABLED ZffH L T 72 &V,

SERVICE_NAMES /37 * —Z [ZIEHELE T,

£/ SRVCTL %7213 GDSCTL =2~ R T A v =—F 1 U 7 4 7213 DBMS_SERVICE /~
V=

RECOVER...SNAPSHOT TIME £ ¥ v RiE, FED AT v T v a v bEEALTF—4~_—
A B LRRETI DAY FTLHOTTR, FHERL 2D £,

ZREMA LT Z &V : ALTER DATABASE BEGIN/END BACKUP¥ JLU'RECOVER ... IRff#]
#LE - RMANZ BT %,

FExH I RE

PDBO 7 7 v N7 7 A NVEEEX T

35 : DBMS_LOGMNR.START _LOGMNR (SCN/EFZ{f &
DBMS_LOGMNR.START_LOGMNR/x» #—®CONTINUOUS MINEA 7> 3 v
E RIS A

Oracle Streams DBMS_STREAMS_ADM /X 77— 3R — b xR 4L ¢9 -
VEPLSQLRULE205

RS AF 70 s =T — b

*Z 7 V< )VF A5 ¢ 7VEPLSQLRULE201

fiE£ 9 5 Oracle SecureFiles + —7" > V — A £ 7213V — KoX—F &Y — )L
LOG_ARCHIVE_DEST _n®MAX_CONNECTIONSEMED VR — MET
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TN TxLby b=V x— (OWM)

{8 orapki. mkstore

SQLNET & DBMS_CRYPTO (281F %5 SHA-1 Offi i : VEPLSQLRULE206
MD5 & MD4 7= J X A : VEPLSQLRULE206

Oracle Enterprise Manager Database Express (EM Express)

P RE
o VNANFTFUINEHT—F7 27 F v -CDOBOAYF— |k
e dbms_xmisave : veplsqlrule197
e dbms_xmlquery : veplsqlrule198
e DBMS_CRYPTO- 7/ =Y X MD4, MD5, RC4 »HIBrE 41 % L7z : VEPLSQLRULE206
e XML DB B#EDZHE :

o /\v/r—3DBMS_XDBT
o Fi=dbms_xslprocessor.clob2file, dbms_xslprocessor.read2clob
ZEA LZE 3 : doms_lob.clob2file, doms_lob.loadclobfromfile

F—Y - A7V b (LOB) #5E DBMS_LOB.LOADFROMFILE 33 X TVLOB Ry 7 7 U >
7" (BUFFERING_ENABLED) (% 4A— h & EH®H A : VEPLSQLRULE207
ZMA LT Z & . DBMS_LOB.LoadClobFromFile, DBMS_LOB.LoadBlobFromFile
DBMS_OBFUSCATION_TOOLKIT - #ilfr & 41 % L7z : VEPLSQLRULE208
ZEALE$ : DBMS_CRYPTO
PDBD 7 Z v N7 7 A NEFEL T
ZEH L3 : doms_logmnr.start_logmnr
DBMS_APPLY_ADM.SET_PARAMETER”' 1 v — ¥ ¥ ®OPTIMIZE_PROGRESS_ TABLE <
T A=K
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mkstore>” — /L
£/ : orapki
DBMS_RESULT_CACHE B# D4 mid 24 % : VEPLSQLRULE209
o BLACK_LISTR# % fEH 7%, BLOCK_LISTRI %A 1fE 5,
o BLACK_LIST ADD”'r v —Y ¥ #{#H3 %, BLOCK_LIST_ADD 7mu ¥ — ¥ &f#
45,
o BLACK_LIST_CLEAR Ym v —v v Z{fiH L ¥9, BLOCK_LIST_CLEAR” 1+ —
Vy x2ERT 5,
o BLACK_LIST_REMOVE mr I —v ¥ % L ¥ 3, BLOCK LIST REMOVE~” =
=V T 5,
o OBJECT BLACK LIST Bd%k%fiEH L $£9, OBJECT BLOCK_LISTR#%{# 5
o OBJECT BLACK LIST ADD vy —v v %95,
OBJECT BLOCK_LIST ADD v —Yx 23 5,
o OBJECT BLACK LIST CLEAR um v —U v ZffiH L¥£9, OBJECT BLOCK
LIST CLEAR 7u v —vU ¥ &7 5,
o OBJECT BLACK LIST REMOVE vy —v v &AL E7,
OBJECT BLOCK_LIST REMOVE 7m v —vx M3 5,

dbms_xmlstore veplsqlrule210
FA3: SQL DML & FE¥ERY 72 XQuery 38 X T8 SQL/XML Z 1 L 7= XML 57— % D15 & & H#
dbms_xmlgen veplsqlrule211
{5 FH: SQL/XML {5 1
XMLDB VARY MU BILOBE#ETHTXTOA ¥ —7 A A (oracle.xdb.servlet,
oracle.xdb.event, oracle.xdb.spi 72 &)
dbms_hang_manager : veplsqlrule212
ZfEH9T % : dbms_blocker resolver
TR DEEA /N r— P IBA¥VEPLSQLRULE213
o init_cleanup. deinit_cleanup. is_cleanup_initialized
Oracle OLAP (OLAP DML, Java API, 73T 7 —2 A~—2X)
{8 F 9~ % Oracle Analytic Views & 7= (% Oracle Essbase

FHEXS IR HE

Oracle Enterprise Manager Database Express (EM Express)
{8 f4- % OCl DB Management, Cloud Control, % 721%SQL Developer
H—EXEMDOIE SESSION_STATE_CONSISTENCY = STATIC with FAILOVER_TYPE =
TRANSACTION
ZEATS -
o failover_type = auto, session_state consistency = auto
o failover_type = transaction, session_state consistency = dynamic
TN ULy ke wF—Tr— (OWM)
R orapkiz~> RIA Y —L
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