cmsl12.3005.4. PRESENT TION ELEMENT TRANSF ORMA TIONS cmr12.300 129 cmtt10.329int prim2flag (pe) PE pe; cmr12.300The routine cmtt12.300 bool2prim cmr12.300 is macro whic erforms the in erse op eration. It eha es as if it as de�ned as: cmtt10.329PE bool2prim (b) int b; cmr12.300In actualit cmtt12.300 bool2prim cmr12.300 calls the routine cmtt12.300 flag2prim cmr12.300 whic builds presen ta- tion elemen con taining the olean alue giv en and sets the cmtt12.300 pe_class cmr12.300 and cmtt12.300pe_id cmr12.300 �elds of the presen tation elemen to the desired alues. cmtt10.329PE flag2prim (b, class, id) int b; PElementClass class; PElementID id; cmbx10.4325.4.2 In teger cmr12.300An cmti12.300 inte ger cmr12.300 is signed-quan tit whose precision is sp eci�c to particular host. The routine cmtt12.300 prim2num cmr12.300 tak es oin ter to presen tation elemen and returns the in teger alue enco ded therein (if the alue is cmtt12.300 NOTOK cmr12.300hec the cmtt12.300pe_errno cmr12.300 elemen of the cmtt12.300 PElement cmr12.300 structure to see if there really as an error). cmtt10.329int prim2num (pe) PE pe; cmr12.300The routine cmtt12.300 int2prim cmr12.300 is macro whic erforms the in erse op eration. It eha es as if it as de�ned as: cmtt10.329PE int2prim (i) int i; cmr12.300In actualit cmtt12.300 int2prim cmr12.300 calls the routine cmtt12.300 num2prim cmr12.300 whic builds presen tation elemen con taining the umeric alue giv en and sets the cmtt12.300 pe_class cmr12.300 and cmtt12.300 pe_id cmr12.300�elds of the presen tation elemen to the desired alues. cmtt10.329PE num2prim (i, class, id) int i; PElementClass class; PElementID id; cmr12.300130 cmsl12.300 CHAPTER 5. ENCODING OF A-STR UCTURES cmbx10.4325.4.3 Octetstring cmr12.300An cmti12.300 ctetstring cmr12.300 is pair of alues: haracter oin ter and an in teger length. The oin ter addresses the �rst ctet in the string (whic need not ull- terminated), the length indicates ho man ctets are in the string. The routine cmtt12.300 prim2str cmr12.300 tak es oin ter to presen tation elemen and allo cates new string (using the cmti12.300 mal lo cmr12.300 (3) routine) con taining the alue enco ded therein. cmtt10.329char *prim2str (pe, len) PE pe; int *len; cmr12.300The routine cmtt12.300 oct2prim cmr12.300 is macro whic erforms the in erse op eration, cop y- ing the original string (and not de-allo cating it). It eha es as if it as de�ned as: cmtt10.329PE oct2prim (s, len) char *s; int len; cmr12.300In actualit cmtt12.300 oct2prim cmr12.300 calls the routine cmtt12.300 str2prim cmr12.300 whic builds presen tation elemen con taining the string alue giv en and sets the cmtt12.300 pe_class cmr12.300 and cmtt12.300 pe_id cmr12.300�elds of the presen tation elemen to the desired alues. cmtt10.329PE str2prim (s, len, class, id) char *s; int len; PElementClass class; PElementID id; cmr12.300In addition to cmtt12.300 oct2prim cmr12.300there are sev eral macros whic manipulate ctet- strings, setting the class and id of the presen tation elemen to the appropriate cmsl12.3005.4. PRESENT TION ELEMENT TRANSF ORMA TIONS cmr12.300 131 alue: cmbx12.300Macro String cmtt12.300ia5s2prim cmr12.300IA5 string cmtt12.300nums2prim cmr12.300Numeric string cmtt12.300prts2prim cmr12.300Prin table string cmtt12.300t61s2prim cmr12.300T.61 string cmtt12.300vtxs2prim cmr12.300Videotex string cmtt12.300gfxs2prim cmr12.300Graphics string cmtt12.300viss2prim cmr12.300Visible string cmtt12.300gens2prim cmr12.300General string cmtt12.300chrs2prim cmr12.300Character string cmtt12.300ode2prim cmr12.300Ob ject descriptor Eac of these macros are de�ned in similar manner to the cmtt12.300 oct2prim cmr12.300 macro. cmbx10.4325.4.4 Octetstrings revisited cmr12.300or e�ciency reasons, it is often desirable to represen an ctetstring using cmtt12.300qbuf cmr12.300 structure. Although the format of cmtt12.300 qbuf cmr12.300 is describ ed in Section 4.3.2 on page 119 of cmti12.300 olume Two cmr12.300the cmti12.300 libpsap cmr12.300 (3) library pro vides sev eral routines for ease of manipulation. The routine cmtt12.300 qb2prim cmr12.300 tak es link ed-list of cmtt12.300 qbuf cmr12.300and builds presen tation elemen with the cmtt12.300 pe_class cmr12.300 and cmtt12.300 pe_id cmr12.300 �elds of the presen tation elemen set to the desired alues: cmtt10.329PE qb2prim (qb, class, id) struct qbuf *qb; PElementClass class; PElementID id; cmbx12.300NOTE: cmr12.300 The presen tation elemen returned cmtt12.300 qb2prim cmr12.300 con tains oin ters in to the link ed-list of cmtt12.300 qbuf s. cmr12.300 Therefore care ust tak en not to delete an of the cmtt12.300 qbuf cmr12.300 in the link ed-list prior to the �nal use of the presen tation elemen t. Note ho ev er, than the presen tation elemen ma de-allo cated at an ytime without a�ecting the cmtt12.300 qbuf cmr12.300 in the link ed-list. The routine cmtt12.300 prim2qb cmr12.300 erforms the in erse op eration: cmr12.300132 cmsl12.300 CHAPTER 5. ENCODING OF A-STR UCTURES cmtt10.329struct qbuf *prim2qb (pe) PE pe; cmr12.300When examining the con ten ts of cmtt12.300 qbuf cmr12.300 it is most e�cien to examine eac cmtt12.300 qbuf cmr12.300 in the link ed list, as in: cmtt10.329register struct qbuf *qp; for (qp qb -> qb_forw; qp != qb; qp qp -> qb_forw) /* examine qp -> qb_data, qp -> qb_len here */ cmr12.300Ho ev er, some applications ma wish to simply con ert the cmtt12.300 qbuf cmr12.300 in to one string and examine it without orrying ab out tra ersing the link ed list. The routine cmtt12.300 qb2str cmr12.300 erforms this function: cmtt10.329char *qb2str (qb) struct qbuf *qb; cmr12.300The routine cmtt12.300 str2qb cmr12.300 erforms the in erse op eration, con erting string to cmtt12.300qbuf cmr12.300 cmtt10.329struct qbuf *str2qb (s, len, head) char *s; int len, head; cmr12.300The cmtt12.300 head cmr12.300 parameter indicates whether cmtt12.300 str2qb cmr12.300 should allo cate cmtt12.300 qbuf cmr12.300 con- taining oth the head of the link ed list and one elemen head cmr12.300 is cmtt12.300 non-zero), or just the elemen itself head cmr12.300 is cmtt12.300 zero). The routine cmtt12.300 qb_pullup cmr12.300 can used to compact link ed list of cmtt12.300 qbuf cmr12.300 in to list con taining the cmtt12.300 qbuf cmr12.300 head and one elemen t: cmtt10.329int qb_pullup (qb) struct qbuf *qb; cmr12.300This routine returns the manifest constan cmtt12.300 NOTOK cmr12.300 on failure, and cmtt12.300 OK cmr12.300 other- wise. The routine cmtt12.300 qbuf2pe cmr12.300 is used to set-up presen tation stream whic reads from link ed list of cmtt12.300 qbuf cmr12.300 and returns the presen tation elemen enco ded therein: cmsl12.3005.4. PRESENT TION ELEMENT TRANSF ORMA TIONS cmr12.300 133 cmtt10.329PE qbuf2pe (qb, len, result) struct qbuf *qb; int len, *result; cmr12.300This routine returns presen tation elemen on success, and cmtt12.300 NULLPE cmr12.300 on failure. In the latter case, the parameter cmtt12.300 result cmr12.300 is up dated to re ect the presen tation stream error. Finally the routine cmtt12.300 qb_free cmr12.300 will deallo cate link ed list of cmtt12.300 qbuf s: cmtt10.329void cmr12.300 qb_free (qb) cmbx10.4325.4.5 Bitv ector cmr12.300cmti12.300 bitve ctor cmr12.300 is an arbitrarily long string of bits (starting with bit cmtt12.300 cmr12.300 with three op erations: cmtt12.300bit on cmbx12.300 cmr12.300 whic turns the indicated bit on; cmtt10.329int bit_on (pe, bitno) PE pe; int bitno; cmtt12.300bit off cmbx12.300 cmr12.300 whic turns the indicated bit o�; cmtt10.329int bit_off (pe, bitno) PE pe; int bitno; cmr12.300and, cmtt12.300bit test cmbx12.300 cmr12.300 whic returns olean alue telling if the indicated bit as on. cmtt10.329int bit_test (pe, bitno) PE pe; int bitno; cmr12.300The routine cmtt12.300 prim2bit cmr12.300 tak es oin ter to presen tation elemen and builds suc an abstraction con taining the alue enco ded therein. cmr12.300134 cmsl12.300 CHAPTER 5. ENCODING OF A-STR UCTURES cmtt10.329PE prim2bit (pe) PE pe; cmr12.300The routine cmtt12.300 bit2prim cmr12.300 erforms the in erse op eration. cmtt10.329PE bit2prim (pe) PE pe; cmr12.300There are also some supp ort routines useful mainly with cmti12.300 epy cmr12.300

The rou- tine cmtt12.300 strb2bitstr cmr12.300 tak es oin ter to haracter string and an in teger con- taining the um er of bits and constructs bit ector as describ ed ab con taining the bits. ou need to call cmtt12.300 bit2prim cmr12.300 to con ert it in to presen ta- tion elemen t. cmtt10.329PE strb2bitstr (cp, length, class, id) char *cp; int length; PElementClass class; PElementID id; cmr12.300The in erse op eration is handled the function cmtt12.300 bitstr2strb cmr12.300

This tak es bit ector con taining bit string and pro duces new haracter string with the appropriate bits set. The second parameter will con tain the um er of alid bits on return. cmtt10.329char *bitstr2strb (pe, length) PE pe; int *length; cmr12.300Finally the routines cmtt12.300 int2strb cmr12.300 and cmtt12.300 strb2int cmr12.300 are pro vided to con ert an in te- ger con taining bit list in to string of bits suitable for input to cmtt12.300 strb2bitstr cmr12.300 and to erform the in erse op eration cmtt10.329char *int2strb (n, length) int n; int length; int strb2int (cp, length) char *cp; int length; cmsl12.3005.4. PRESENT TION ELEMENT TRANSF ORMA TIONS cmr12.300 135 cmbx10.4325.4.6 Ob ject Iden ti�er cmr12.300An cmti12.300 obje ct identi�er cmr12.300 represen ts an ordered set of authoritativ designations used for iden ti�cation. In ternally the cmtt12.300 OIDentifier cmr12.300 is used to represen this notion: cmtt10.329typedef struct OIDentifier int oid_nelem; unsigned int *oid_elements; OIDentifier, *OID; #define NULLOID ((OID) 0) cmr12.300This structure con tains elemen ts: cmtt12.300oid elements cmbx12.300 oid cmtt12.300 nelem cmbx12.300 cmr12.300 the (ordered) list of sub-iden ti�ers (and the um er of elemen ts in the list). Tw ob ject iden ti�ers can compared with cmtt12.300 oid_cmp cmr12.300 whic tak es oin ters to cmtt12.300 OIDentifier cmr12.300 structures as argumen ts, and returns cmtt12.300 cmr12.300 if the structures are iden tical, cmtt12.300 cmr12.300 otherwise. cmtt10.329int oid_cmp (p, q) OID p, q; cmr12.300urther, an ob ject iden ti�er can duplicated with cmtt12.300 oid_cpy cmr12.300

This routine tak es oin ter to an cmtt12.300 OIDentifier cmr12.300 structure as an argumen t, and returns oin ter to new cmtt12.300 OIDentifier cmr12.300 structure, or cmtt12.300 NULLOID cmr12.300 on error. cmtt10.329OID oid_cpy (oid) OID oid; cmr12.300Simlarly the routine cmtt12.300 oid_free cmr12.300 can used to free an ob ject iden ti�er whic has een allo cated. cmtt10.329void oid_free (oid) OID oid; cmr12.300The routine cmtt12.300 sprintoid cmr12.300 can used to return ull-terminated string de- scribing the ob ject iden ti�er. cmr12.300136 cmsl12.300 CHAPTER 5. ENCODING OF A-STR UCTURES cmtt10.329char *sprintoid (oid) OID oid; cmr12.300The default routine cmtt12.300 oid2ode cmr12.300 is iden tical to the cmtt12.300 sprintoid cmr12.300 but is in tended for user customization. or example, whilst cmtt12.300 sprintoid cmr12.300 should alw ys used when an ob ject iden ti�er should expressed in \dot notation", the user ma de�ne new cmtt12.300 oid2ode cmr12.300 whic returns sym olic names, if so desired. The routine cmtt12.300 str2oid cmr12.300 can used as the in erse of cmtt12.300 sprintoid cmr12.300 cmtt10.329OID str2oid (s) char *s; cmr12.300Finally the routine cmtt12.300 ode2oid cmr12.300 can used to fetc an ob ject iden ti�er from the cmti12.300 isobje cts cmr12.300 (5) database describ ed in Chapter 9. cmtt10.329OID ode2oid (descriptor) char *descriptor; cmr12.300This routine erforms lo okup using the cmtt12.300 getisobjectbyname cmr12.300 routine and then returns oin ter to static cmtt12.300 OIDentifier cmr12.300 structure con taining the de- sired information. The routine returns cmtt12.300 NULLOID cmr12.300 on failure. The routines cmtt12.300 prim2oid cmr12.300 and cmtt12.300 oid2prim cmr12.300 are used to translate et een mac hine-sp eci�c in ternal form and the mac hine-indep enden form. cmtt10.329OID prim2oid (pe) PE pe; PE oid2prim (o) OID o; cmr12.300In actualit cmtt12.300 oid2prim cmr12.300 is really macro whic calls the routine cmtt12.300 obj2prim cmr12.300whic builds presen tation elemen con taining the ob ject iden ti�er giv en and sets the cmtt12.300 pe_class cmr12.300 an cmtt12.300 pe_id cmr12.300 �elds of the presen tation elemen to the desired alues. cmtt10.329PE obj2prim (o, class, id) OID o; PElementClass class; PElementID id; cmsl12.3005.4. PRESENT TION ELEMENT TRANSF ORMA TIONS cmr12.300 137 cmbx10.4325.4.7 Timestring cmr12.300cmti12.300 timestring cmr12.300 represen ts date/time in man forms. Curren tly forms are supp orted: cmti12.300 universal time cmr12.300 and cmti12.300 gener alize time cmr12.300

In ternally the cmtt12.300 UTCtime cmr12.300structure is used to represen oth notions: cmtt10.329typedef struct UTCtime int ut_year; int ut_mon; int ut_mday; int ut_hour; int ut_min; int ut_sec; int ut_msec; int ut_zone; int ut_flags; UTCtime, *UTC; #define NULLUTC ((UTC) 0) cmr12.300This structure con tains sev eral elemen ts: cmtt12.300ut year cmbx12.300 cmr12.300 the ear, either since the curren cen tury (e.g., cmtt12.300 86 ), cmr12.300 or absolute (e.g., cmtt12.300 1986 ); cmtt12.300ut cmr12.300 mon cmbx12.300 cmr12.300 the mon th of the ear, in the range cmtt12.300 1..12 cmr12.300 cmtt12.300ut mday cmbx12.300 cmr12.300 the da of the mon th, in the range cmtt12.300 1..31 cmr12.300 cmtt12.300ut hour cmbx12.300 cmr12.300 the hour of the da in the range cmtt12.300 0..23 cmr12.300 cmtt12.300ut min cmbx12.300 cmr12.300 the min ute of the hour, in the range cmtt12.300 0..59 cmr12.300 cmtt12.300ut sec cmbx12.300 cmr12.300 (optionally) the second of the min ute, in the range cmtt12.300 0..59 cmr12.300 cmtt12.300ut usec cmbx12.300 cmr12.300 (optionally) fractions of second, in microseconds; cmtt12.300ut zone cmbx12.300 cmr12.300 (optionally) the timezone, expressed as min utes from UT; and, cmtt12.300ut flags cmbx12.300 cmr12.300 arious ags describing the timestring: cmr12.300138 cmsl12.300 CHAPTER 5. ENCODING OF A-STR UCTURES cmtt12.300UT ZONE cmbx12.300 cmr12.300 the cmtt12.300 ut_zone cmr12.300 elemen is presen t; cmtt12.300UT SEC cmbx12.300 cmr12.300 the cmtt12.300 ut_sec cmr12.300 elemen is presen t; and, cmtt12.300UT USEC cmbx12.300 cmr12.300 the cmtt12.300 ut_usec cmr12.300 elemen is presen t. The routine cmtt12.300 prim2utct cmr12.300 tak es oin ter to presen tation elemen and returns the univ ersal time enco ded therein. cmtt10.329UTC prim2utct (pe) PE pe; cmr12.300The routine cmtt12.300 utct2prim cmr12.300 is macro whic erforms the in erse op eratoin. It eha es as if it as de�ned as: cmtt10.329PE utct2prim (u) UTC u; cmr12.300The routine cmtt12.300 prim2gent cmr12.300 tak es oin ter to presen tation elemen and returns the univ ersal time enco ded therein. cmtt10.329UTC prim2gent (pe) PE pe; cmr12.300The routine cmtt12.300 gent2prim cmr12.300 is macro whic erforms the in erse op eratoin. It eha es as if it as de�ned as: cmtt10.329PE gent2prim (u) UTC u; cmr12.300In actualit oth cmtt12.300 utct2prim cmr12.300 and cmtt12.300 gent2prim cmr12.300 call the routine cmtt12.300 time2prim cmr12.300whic builds presen tation elemen con taining the univ ersal or general time giv en and sets the cmtt12.300 pe_class cmr12.300 an cmtt12.300 pe_id cmr12.300 �elds of the presen tation elemen to the desired alues. cmtt10.329PE time2prim (ut, generalized, class, id) UTC u; int generalized; PElementClass class; PElementID id; cmr12.300get ull-terminated string represen tation of cmtt12.300 UTCtime cmr12.300 structure, the macros cmtt12.300 utct2str cmr12.300 and cmtt12.300 gent2str cmr12.300 can used. Eac tak single argumen t, oin ter to cmtt12.300 UTCtime cmr12.300 structure. These call the routine cmtt12.300 time2str cmr12.300